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Preface 
Dear colleagues, students, and guests, 

Ladies and gentlemen, 

 

Let me warmly welcome you all to the eleventh European IFSA Symposium. During the next 
three days about 300 scientists from more than 30 countries join together to discuss global chal-
lenges in the context of farming systems. 

In fact, within short time this is the second international conference on issues of global sustain-
ability that takes place at Humboldt-Universität: only two weeks ago we hosted a large meeting 
of the Global Land Project, a research initiative funded by the United Nations, on our natural 
sciences Campus Adlershof in the South-East of Berlin. The two conferences are similar not only 
with regard to their topics: both of them build on an interdisciplinary research approach; and both 
stand out due to their international orientation. 

 

Ladies and gentlemen, 

The two core objectives of the farming systems approach are to address the complexity of real-
world phenomena and to work on problems that are indeed relevant to farmers. Both of these 
goals require interdisciplinary collaboration, which is well-reflected in the tradition this confer-
ence: IFSA Europe's bi-annual symposia have evolved into valuable platforms for dialogue be-
tween scientists and practitioners from a wide range of theoretical backgrounds and methodologi-
cal foci. 

The history of IFSA delivers evidence that modern, problem-oriented research must also take 
place at the inter-section of disciplines. At Humboldt-Universität we are convinced of this fact. 
We are determined to foster research across disciplinary boundaries, or – in organisational terms 
– across institutes and faculties. One of the measures we are currently taking to meet these ends is 
a rearrangement of our faculty structure. In a large, but common effort we have recently passed 
the details of this reform and are now in full process of implementing it. Among the new organ-
isational units is the Faculty of Life Sciences, which – in fact – came into existence just yester-
day. It comprises the Institutes of Biology and Psychology, as well as the Albrecht-Daniel-Thaer 
Institute of Agricultural and Horticultural Sciences, which is co-hosting this conference. 

Let me stress that our former Faculty of Agriculture and Horticulture has always united several 
disciplines and has encouraged students to think beyond their own field and connect to others. In 
the past, its researchers have collaborated with colleagues from medicine, the natural sciences, 
and the humanities – including the arts. Yet, the tight integration of the Albrecht-Daniel-Thaer 
Institute with other life sciences in a single Faculty will generate further potentials: it will facili-
tate collaborations with neighbouring fields and stimulate the creation of new research topics at 
the interfaces. 

Moreover, by our new faculty structure we aim to reinforce our ability to attract third-party funds 
and to cooperate with non-university research institutes. Already today the Albrecht-Thaer Insti-
tute successfully networks with a host of partners. One of them is the Leibniz Centre for Agricul-
tural Landscape Research, which is co-hosting this conference together with us. Another carrier 
for cooperation has been the Innovation Network Climate Change Adaptation Brandenburg Ber-
lin. In fact, the scientific closing event of this large project has been part of the present confer-
ence. 



 

II 

Improving cooperation across subjects and organisations is also our motivation behind a further, 
pathbreaking decision: we have founded three Interdisciplinary Research Institutes, or short IRIs, 
each of which serves as a platform for outstanding scientists to collaborate on common topics. 
The concept of the IRIs builds on interdisciplinary breadth firmly grounded in disciplinary depth. 
One of these new platforms is the Integrative Institute for Life Sciences. It plays a central role in 
developing the life sciences campus, where we plan to locate our entire Faculty of Life Sciences. 
A second IRI with a strong link to agricultural research is the Integrative Research Institute on 
Transformations of Human-Environment Systems, which spans all three of our University's cam-
puses. This institute supports scientists from the humanities, the social and the natural sciences, 
who join minds to conduct research on issues of global sustainability. By the way, this demon-
strates that we intend to make sustainability issues one of the core areas in our University’s re-
search programme. 

 

Ladies and gentlemen, 

I am glad to see that a characterising feature of IFSA's conferences is their internationality. Al-
though predominantly focusing on European farming systems, non-European participation is en-
couraged, because it is considered to add contrasts and comparisons of mutual benefit and to help 
to ensure scientific rigour and quality. 

This leads me to the process of systematic international profile-building, which Humboldt-
Universität is currently undergoing. We have set ourselves the goal to create the best conditions 
for globally competitive research and excellent teaching. Therefore, we are going to extend the 
strategic network of high-profile partnerships, which started with Princeton University and will 
include new, renowned partner universities. Also our KOSMOS programme, which supports 
summer universities and the exchange of researchers, has proven to be highly prosperous. 

But these programmes are only part of the picture. Over the years, international researchers and 
students have become an integral part of Humboldt-Universität. Their role in research and teach-
ing, as well as in academic self-governance and university life as a whole, enriches and shapes 
our University’s profile more than ever today. We are very happy that the number of our students 
and scientists from abroad is constantly rising. 

It is you – international researchers – who bring international life into our University: you share 
your scientific expertise, ideas and personalities with us. But you also contribute to our interna-
tional networking activities by creating new contacts with institutions in your countries of origin. 

So once again, let me use this occasion to warmly welcome you on our campus. I wish you all an 
inspiring and successful conference here at Humboldt-Universität and hope that you will enjoy 
your time in Berlin. 

Thank you for your kind attention! 

Prof. Dr. Jan-Hendrik Olbertz (President of Humboldt-Universität zu Berlin) 
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Workshop Theme 2: 
Feeding the future with sustainable agro-food systems:  
Alternative production, distribution and consumption views 
and approaches 

Workshop 2.1: Healthy growth in value-based chains: From niche to 
volume with integrity and trust 
Convenors: Hilde Bjørkhaug, Handan Giray, Gunn-Turid Kvam and Egon Noe 

Taking organic food chains as a starting point, value-based chains tend to converge either to-
wards higher value niche products or towards conventionalisation. Smaller and more local organ-
ic food businesses and farmers tend to find it easier to communicate multiple values and build on 
trust than larger businesses and wholesale driven organic food chains. Smaller businesses and 
local marketing initiatives, however, have inherent problems in moving from niche to volume 
successfully. The challenge for all involved in a food chain is to maintain and advance quality, 
integrity and trust all along the way from the producer to the consumer, to grow in a healthy way. 
The Healtygrowth workshop aims to discuss approaches of successfully managing increasing 
quantities of organic food produce - successful in terms of maintaining product quality, trust, in-
tegrity and higher value while at the same time increasing turnover. The workshop will provide 
knowledge on how integrity and trust can be maintained in the growth from niche to volume, and 
develop general as well as locally adapted recommendations for the development of organic mar-
kets. The target groups are not only other mid-scale value chains, but also smaller organic pro-
ducers, consumers, and potential new organic actors in new forms of partnership and cooperation, 
as well as large-scale market chains. The Healtygrowth workshop is developed by a CORE OR-
GANIC II project. While the workshop encourage Healthygrowth project participation in this 
workshop it also strongly encourage IFSA scholars to present state of the art knowledge and par-
ticipate in debates on value based growth in sustainable food chains in Europe and beyond. A 
broader aim of the workshop is to feed knowledge into IFSA 2013 workshop theme 4 “Feeding 
the future with sustainable agro-food systems: Alternative production, distribution and consump-
tion views and approaches” on building knowledge on sustainable agro-food system. Lessons 
learned form development of successful value based growth in organic food systems might pro-
vide valuable input to debates on sustainable production, distribution and consumption. 
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Dynamics and stability in growth of values based food chains: 
Understanding organizational evolution in organic food systems  
 

Klaus Brønd Laursen and Egon Noe 
 

Inst. for Agroøkologi, Aarhus Universitet, Blichers Allé 20, Postboks 50, 8830 Tjele, Denmark 

 

Abstract: When analyzing the capacity for growth in midscale values based food chains one 
question seems unavoidable: How can we understand why some organizations parishes while 
others survive when they are operating within the same structural conditions? This question is 
central, not only in order to understand specific empirical problems but also because the question 
has theoretical implications. This is because the answer is not, as we will argue, to be found 
where one intuitive would search for it; in the social dimension, as bad management, but must be 
sought in the temporal dimension and in how these organizations observes the difference between 
the past and the future in the present. In order to understand how such different developments 
occur we develop an analytical approach based on systems theory as it has been put forward by 
German sociologist Niklas Luhmann. We then proceed to analyse two cases that despite their 
development under the same structural conditions experienced direct opposite evolution paths. By 
analyzing these cases we demonstrate the theoretical insights derived from systems theory use-
fulness in analyzing midscale value based food chains. 

Keywords: organic food chain, Niklas Luhmann, temporality, evolution, organizational studies 

 
 
Introduction 
Much contemporary debate is focusing on how sustainable development can be obtained and if it 
is possible to combine growth and quality. One argument is that a larger degree of organic pro-
duction plays a significant role in this development. If this change is to be market driven then the 
growth of value based food chains are of special interest. Is it possible combine growth and quali-
ty?    

When aiming at understanding such a development then the organizational perspective seems 
unavoidable. This is because growth in food value chains is intimately linked to organizational 
evolution. If the involved organizations do not grow, either by expanding or allow for growth by 
coupling more organizations to the chain, the chain does not grow. In this respect the growth of a 
chain is a process that takes place over time as a process of selections and can thereby be de-
scribed as an evolutionary process. Such a process is not a process of either change or planning. 
An evolutionary process follows, but is not dependent on the structures the organization is em-
bedded in. At the same time an evolution is a two way process. An evolutionary process does not 
by definition mean that the involved parties thrive and prospect. Some evolutionary processes 
have the opposite and sometimes unwanted outcome where the result is that the involved organi-
zations close down instead of growing. This possess the question why organizations developing 
under the same structural conditions follow different paths: Why do some organizations manage 
to turn into successful stories when other organization operating under the same structural condi-
tions experience failure? The answer to this question can be sought in different areas. One possi-
ble path is in the social dimension, as management issue or, as discussed in this paper, in the 
temporal dimension. By focusing on the temporal aspect the analysis can reveal the structural 
aspect of evolution and thereby generate insight into the temporal mechanisms that links and syn-
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chronizes different social events. The aim of this paper is to analyze how different organizations 
handle the challenges of growth from a temporal perspective. Do two organizations that are oper-
ation under the same structural conditions actualizes this potential in similar manners and to what 
degree are their operations affected by their individual perception of time.  

The paper constructs its analytical frame on the basis of Niklas Luhmann’s systems theory, which 
has a strong focus on the temporal aspect of social phenomena. The first part of the paper intro-
duces this theory and develops an analytical approach applied in the paper. Then an oversight of 
two cases is provided. The paper then proceeds to compare and analyze these two cases on the 
bases of systems theory before finally concluding.    

 
 
Systems evolution  
Luhmann defines evolution as an increase in the number of preconditions on which an order can 
depend (Luhmann, 1997/2012). But if the number of preconditions increases without any means 
of organising the increase, there would be a high probability that the communication would break 
down in an overwhelming complexity. Therefore evolution requires some form of structure in 
order to evolve. Luhmann describes five features that allows for evolution to take place. In order 
to avoid that the communication breaks down in an overload of complexity any changes must 
begin with distinctive structures. At the same time, evolution must allow for mistakes and devia-
tions to take place since transition cannot depend on insight into the superiority of new solutions. 
In order to do so, the changes must comprehend the already present possibilities because the sys-
tem cannot create something new out of nothing. Even though evolution takes place within a sys-
tem, it can lead to bifurcation that can establish the starting point for a differential history. In this 
way new subsystems can emerge from already established systems. Finally, following these four 
features the fifth point is that evolution presupposes some kind of deviation that can allow for the 
coding of evolution to apply to itself and thereby increase the bifurcation. The consequence fol-
lowing this argument is, according to Luhmann, that evolution is neither a structural determinant 
nor purely chance. Evolution selects systems that are structured so that they can change them-
selves in a way conditioned by changes (Luhmann, 1990). This understanding of evolution corre-
sponds to the definition of social systems as being autopoietic systems. Autopoietic systems are 
defined by the fact that in the reproduction of its structures the autopoietic system can only rely 
on the system itself (Luhmann, 1984/2000). An autopoietic system cannot make use of structures 
or processes that take place in other systems.  

To allow the system to reproduce itself and to evolve, an autopoietic system cannot be a static 
system. The development or evolution of the system requires two features. On the one hand, the 
system needs a certain degree of dynamic in order to create the elements necessary in the repro-
duction of the system. On the other hand, the system needs a degree of stability in order to allow 
for the reproduction to take place. Without some degree of stability, a system’s evolution would 
generate more complexity than the system would be able to handle, and the system would break 
down in an overload of internal complexity. The state of such a system can therefore be described 
as one of dynamic stability (Luhmann, 1984/2000). In requiring both dynamics and stability, such 
systems are to be understood as temporalized systems. This is because such a system can only 
generate stability through the replacement of transient elements by new elements (Luhmann, 
1997/2012). The process of replacement is a process that requires time in order to take place. 
Some structures are dispatched while new ones are developed and put in place. Both processes 
require time, which then generates a unique understanding of the concept of time relating to each 
individual system. Therefore, each system operates with its own time-binding. A time-binding 
binds the system by giving events structural value, by creating links between different operations 
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that constrain each other. In this respect a time-binding does not bind time itself (Luhmann, 
1991/1993, Esposito, 2011).  

From this basic insight into the theory of autopoietic systems, such systems can now be described 
as a form. Following Spencer-Brown (Spencer-Brown, 1969), Luhmann defines a form as a dis-
tinction which, following this definition is a condition for observation. A form is established by 
fixing a boundary and thereby separating the two sides. Crossing from one side of the boundary 
to the other requires an operation and hence, like all other operations, this requires time. Since 
crossing the boundary is possible, a form must be described as a unit containing the two sides it 
separates (Luhmann, 1999). The form of an autopoietic system can therefore be described as the 
unity of the difference between dynamics and stability with a preference for dynamics. In order to 
observe an autopoietic system as a system of dynamic stability, the observation would have to 
maintain a preference for dynamics with stability as the unmarked side of the distinction. Only by 
observing an autopoietic system from this point of observation is it possible to maintain a focus 
on the evolutionary processes of the system. This is possible because this distinction allows for 
dynamics to use stability as the reflective side of the distinction, and by crossing the boundary 
between the two sides of the form dynamics can be kept at a level where it does not overtake the 
system in an overwhelming self-reference. It follows then that a system can only maintain itself 
as long as both sides are present in a unit being the system itself.  

That the state of an autopoietic system is one of dynamic stability does not mean that the system 
oscillate between development and stand still. The stability of a system is not an expression of 
nothingness. Stability is not static but temporal. The stability of a system comes about as a func-
tional equivalent of the systems time-bind, the temporal process of the system performing opera-
tions. In performing its operations an organization-system make use of the codes of several func-
tions systems. An organization system couples to different functional systems and by doing so it 
can make use of the different functional systems time bindings in performing its own operations. 
By coupling to the different functional systems an organization can use economic codes, legal 
codes, political codes, organizational codes and so on. Each of these codes has its own time bind 
and by using the different codes in a polyphonic communication the organizational system can at 
the same time be both stabile and dynamic. The achievement of a temporal stability allows the 
system to operate dynamic at the same time.  

Legal contracts are one example of such temporal stability that allows for dynamic operations to 
be carried out. A legal contract allows for a communication to be both legal and economic at the 
same time. The point is that the contract functions as a structural coupling between the legal and 
the economic system (Luhmann, 1991, Luhmann, 1993/2004). When engaging in legal contracts 
an organization can stabilize some expectations to the future in one area that then allows for dy-
namic operations to take place in another area because the system now can put the stabilizing part 
of the contract a side as long as the contract runs. This does not mean that the system can ignore 
the content of the contract, on the contrary. The stabilizing effect of engaging in a contract comes 
about because the involved parties not continuously has to synchronize there mutual expectations 
but can put them aside in the contract and focus on fulfilling the contract. The expectations about 
future payments are stabilized legally.       

But the stability is not static but temporal, so even though an organization experiences a large 
stability, by making a stronger coupling to some functional systems than others, this does not 
necessarily give that particular system an evolutionary advance. This understanding of 
autopoietic systems as systems that at the same time both operates as stabile and dynamic sys-
tems provides us with a guiding distinction as to observe how some organizations strive under a 
given structural condition while other organizations operating under the same conditions strug-
gles to the degree of closure.  
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The case of Thise and Økomælk93  
When understanding organizational evolution as a temporal process that requires both dynamics 
and stability a better understanding can be achieved of how different organization evolve differ-
ently under the same structural conditions. This insight proves valuable in analysing the devel-
opment of the two dairy factories ‘Thise’ and ‘Økomælk A/S’.  

Thise 

The dairy factory ‘Thise’ was established as a cooperative in 1988 by eight farmers from North 
West Jutland. The first years of its life Thise was a part of the marketing cooperative NaturMælk. 
This cooperative ceased to exist in 1992 leaving Thise with a serious challenge in finding a new 
channel of distribution. After experiencing a lengthy struggle Thise engages in long term cooper-
ation with Danish high end supermarket ‘Irma’ in 1994. This new cooperation has proved central 
to the long term survival of Thise for several reasons. Irma is a part of the supermarket coopera-
tion ‘COOP’ containing the supermarket chains ‘Kvickly’, ‘Brugsen’, ‘SuperBrugsen’ and 
‘Fakta’. By engaging into the cooperation with Irma, Thise also gained accesses to the other su-
permarkets in the cooperation COOP. But this only came about after Thise had established a suc-
cessful cooperation with Irma. 

The cooperation between Thise and Irma differs from many other food chains. The relationship 
between Thise and Irma is not thought of as a simple supply demand relationship by the involved 
parties. Both Thise and Irma describe their relationship as a relationship that goes beyond the 
traditional supply/demand relationship. The relationship is portrayed as a form of partnership 
where both parties share mutual goals. A partnership differs from contract in how the future co-
operation is understood. A partnership can be described as a second order contract, as a promise 
about future promises (Andersen, 2006). A partnership is defined by its mutual duties contrary to 
a contract that is defined through its mutual rights. The duties Thise accepted in this partnership 
were the duties to develop new products that Irma in turn obliged itself to promote. A partnership 
can in this respect ‘push’ the limits of the cooperation further into the future than a contract. In 
order to make such a push engaging in a partnership demands a higher degree of trust and reci-
procity than a contract. Both parties must share and acknowledge the mutual vision in order to 
make that partnership function. In a number of public statements the manager of Thise has de-
scribed the partnership with Irma as a ‘marriage’ and Irma has described the relationship as a 
close friendship. The different wording does not seem to mark a fundamental difference in the 
perception of the relationship, but is more likely to be seen as a result of different corporate 
communication traditions.   

The potential that allowed for a partnership between Thise and Irma is to be found in the expecta-
tions to the future the two parties where trying to actualize separately. The aim of Irma was to 
deliver products of a high quality with a high degree of customer service. Irma defines itself as a 
high end supermarket that provides a serious opposite to the discount ideology. The ambition is to 
provide quality products that are healthy, social and environmental responsible and innovative. 
Another differentiation strategy that has been applied since the 1970ies is to have different artist 
designing the packaging of the own brands and shopping bags. These strategies help defining 
Irma as an innovative and visionary supermarket. Irma’s self-understanding seems very well suit-
ed to fit the self-understanding of Thise. 

                                                 
93 The following analysis is a tentative analysis based upon a previous case study and public available information such as 
newspaper and professional journal articles, press releases and webpages. In the coming year the analysis are going to be further 
developed with interviews and a profound case study.  
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When Thise was formed in 1988 the main motivation was a wish to produce organic milk. This 
was in the very beginning of the organic production in Denmark. The first law on organic market-
ing was introduced in Denmark in 1987. So when the first products left Thise the concept of or-
ganic branding was almost unknown. The motivation to start Thise rested on a strong commit-
ment to independent organic production. The vision was to establish an independent organic al-
ternative to the large conventional companies. Self-determinacy was and is a strong driver and 
growth strategy for Thise. Thise is a cooperative which means, that in order to supply to the dairy 
one has to be a shareholder. Today Thise has grown from 8 shareholder to 80, but the growth is 
not to take place at all cost. The defined growth strategy is ‘some growth – but not for the sake of 
growth’. Thise stresses that growth has to be sustainable to the organization. This means that 
growth in the production scale, the distribution opportunities and the increase in new stakeholders 
must happen in a modest pace. Though at the same time Thise has had a continuous focus on de-
veloping a range of different products ranging from a number of fresh milk products, sour milk 
products, butter and a number of cheeses. All in all Thise is producing more than one hundred 
different products. Together with the strategy of supplying a number of different products Thise 
has also aimed at spreading its distribution on several different markets even though Irma togeth-
er with COOP accounts for more than 50 % of the total demand.        

 

Økomælk A/S 

The cooperation between Thise and Irma is not the only case in Denmark where a contract be-
tween a dairy factory and a supermarket chain has had a central impact up on the evolution of the 
dairy factory. The dairy factory ‘Økomælk A/S’ developed under similar circumstances as Thise 
but experienced a different evolutionary path. 

Økomælk A/S was established in 1995 as a private limited company. Its main production was 
fresh milk and cheese. The main contract was with the Danish supermarket conglomerate ‘Dansk 
Supermarked’. After the startup period Økomælk experienced a period of growth that meant that 
the dairy had to expand its factory. August 6 1998 the new production facility opened. The main 
reason behind Økomælks growth was the lucrative contract with Dansk Supermarked. Dansk 
Supermarked bought between 65 % and 70 % of the total production being mainly fresh milk. At 
the millennium the company seemed prosperous. But on the first of June 2001 Dansk 
Supermarked announced that the contract with Økomælk A/S would not be renewed by the first 
of October the same year. This left Økomælk with only three months to find another buyer for 
nearly three quarters of its total production. Despite various efforts Økomælk A/S  did not suc-
ceed in finding a replacement for Dansk Supermarked and was left in a struggle that lasted for the 
following two years. Despite the efforts made to fine new buyers Økomælk found them self also 
in an almost constant battle to keep their suppliers. The economic situation meant that nine of the 
farmers left Økomælk A/S. In December 2002 it was finally decided to accept the buying offer 
made by Scandinavian dairy conglomerate ‘Arla’. Økomælk A/S ceased to exist. 

It can seem surprising that Økomælk could not manage to maintain a stable business model. The 
company entered the marked at the time where the ecological development took off in Denmark. 
But the key to the short lived success of Økomælk might be what paved the ground for their ini-
tial success. Økomælk focus primarily on delivering fresh milk products. These products are the 
most profitable products among the dairy products, but they are also the least differentiated prod-
ucts. Fresh milk from one dairy is as a product difficult to tell apart from similar products. The 
consequence is that the competition in this marked becomes a competition almost on price alone. 
This in itself made Økomælk vulnerable to ‘attacks’ from competing dairy companies, especially 
from such large companies as Arla that by its sheer size holds an advantages when it comes to 
price competition.   
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A contract is not only a formalized agreement about transactions. The contract is bilateral with 
binding reciprocal obligations (Luhmann, 1993/2004). The contract enables both parties to devel-
op stabile expectations to the future based on this reciprocal commitment. The contract binds the 
two parties together in a mutual arrangement that at the same time presents the parties with a 
freedom (Andersen, 2006). What constitutes a contract is the communication that follows the 
contract (Andersen, 2006). Following a systems theoretical understanding of communication 
meaning cannot be established individually but must be established in communication. This 
means that a contract only can be a contract between discourses (Teubner, 2000). The contract 
has to be read and given meaning by both parties in the communication. This posed a challenge to 
the contractual cooperation between Økomælk and Dansk Supermarked. On the one hand price 
played a central role in the breakdown of the relationship between the two parties. But on the 
other hand a number of other factors also became important. The narrow focus of økomælk on 
the fresh milk production meant that there were no other branding opportunities to build expecta-
tions around. Explaining why the cooperation was brought to an end, Dansk Supermarked point-
ed at a number of factors: quality, the skills to develop new products, marketing and the price. 
The critique Danish Supermarked rises at Økomælk point’s attention to how the possibilities and 
limits of the contract were read by Økomælk. The narrow focus on fresh milk seems like an al-
most opportunistic pursued of easy profit. This can of course have its place but the strategy of 
having only a very limited number of parameters to compete on made the company vulnerable to 
competition. What the contract did for Økomælk was to generate stability in the present in the 
form of stabile, but short termed expectations to the future. But the stability did not generate any 
dynamics. Økomælk did not manage to turn the stability into dynamics in the form of product 
development and consolidation. The reason is partly to be found in the contractual cooperation. A 
contract does not support mutual development but allows for symmetric developments. When the 
cooperation becomes too asymmetric, as in the case of Økomælk and Dansk Supermarket, the 
individual benefits becomes too limited and contract is stopped. Due to the narrow product focus 
of Økomælk this meant that when the contract was cancelled Økomælk A/S did not have any 
products that in turn could generate dynamics in other systems. They could not offer any products 
to other supermarkets that these supermarkets could not already obtain from the usual suppliers. 
Despite several attempts to enter into new contracts with other supermarkets, Økomælk A/S 
failed in establishing new relations that allowed the company to continue.          

 
Comparison 
When comparing these two cases both similarities and differences appear. Both dairy factories 
are among the first movers on the Danish market for organic milk products. What marks the point 
in time where Thise manages to establish itself as in a stabile position on the Danish dairy market 
is its cooperation with Irma started in 1994. Økomælk did not experience the same troublesome 
startup period as did Thise. Økomælk started to deliver milk to Dansk Supermarket only months 
after it was established in 1995. So to both dairy factories the consolidating phase in the stabiliza-
tion of their organization can be placed in the mid 1990ies. A stabile demand due to an overall 
lack of organic milk on the Danish market at that time benefitted both dairies but in different 
ways. In the following analysis the effect of this stabile demand upon the dairies are being ana-
lyzed from the temporal perspective by understanding their development as an oscillating rela-
tionship between dynamics and stability. Taking into account that both dairies experienced their 
“takeoff” under practical the same structural conditions it seems rather surprising that after eight 
years Thise was well consolidated while Økomælk have had to close down. But when analyzing 
the development from a temporal perspective it might not be as surprising as it seems at first 
glance. 

The first point is to focus on how the stability that both dairies obtained through the cooperation 
with the two different supermarket chains is to be understood. The first central point is that stabil-
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ity does not mean static. A temporal stability is a stability that changes over time. Every expecta-
tion to the future can only be made in the present and since the present disappears in the very 
moment it is actualized, the present stability has to be continuously re-stabilized. Stability is the 
precondition for establishing experiences (Andersen, 2006). These experiences can then be used 
in the present to develop expectations to the future and it is by actualizing these expectations that 
the organization gains a dynamic. There is of cause no warranty that the expectations are meet. 
They can either be fulfilled or disappointed, but in both cases the actualization generates new 
experiences (Koselleck, 1976/2007). In order to understand how this re-stabilizing comes about it 
is necessary to move from the level of organizational system to the level of functional system and 
understand how the different organizational systems, in this case dairy factories, make use of the 
communicative codes and time -binds provided by the different functional systems. 

The dairy factories are organizations that reproduce them-self, or die, through decisions. Deci-
sions regard a social dimension: who is involved, a material/factual dimension: what is involved 
and a temporal dimension: before/ after the decision is made. By making decisions the organiza-
tion can stabilize the three dimension of meaning. Organizations are in this respect to be under-
stood as decision machines (Nassehi, 2005). In making decisions organizations make use of the 
functional systems codes that they couple to. In the case of Thise and Økomælk the most central 
functional codes are the economic code and the legal code. 

 
Økomælk A/S 
When Økomælk engaged in a contract with Dansk Supermarked the stabilization of expectations 
came about through a legal coding. The contract provided Økomælk with a stability in the form 
of a legal guarantied stabile demand. The question now is how Økomælk interpreted this stabili-
zation. The experience that Økomælk made was that the stability the legal coded contract provid-
ed would be re-stabilized in the future due to the shortages of organic milk at the time. From the 
perspective of a second order observer Økomælk did not understand stability as a temporal stabil-
ity. Rather Økomælk observed the contract like a form of static expectation and hereby generat-
ing a blind spot that prevented Økomælk from seeing their own limits. By understanding stability 
as static Økomælk did not become aware of their vulnerability in the market. Their main asset, 
fresh milk, is a product easily copied. Fresh milk taste like fresh milk more or less no matter what 
milk carton it comes from. In this respect it is a product with a very limited differential potential. 
This does not mean that it is an unattractive product to produce. On the contrary it is quite attrac-
tive due to low production costs and a relative high profit margin. So from the perspective of the 
present it seemed like Økomælk had found an attractive niche producing organic fresh milk. But 
as mentioned the problem with the present is that it disappears as soon as it is actualized. There-
for an organization operation in the present must at the same time try to observe what potential 
future presents are likely to be actualized. In order to do so the present stability must generate a 
present dynamics as well, and this can only be done by observing stability as temporal and not 
static.  

Given the low potential for differentiation on fresh milk products one is left wondering why 
Økomælk did not generate a dynamic in the form of product development in order to differentiate 
their potential in more products. But by observing the stability their contract provided as static the 
time horizon of Økomælk got postponed to fare into the future. Even though cooperation between 
two organizations is stabilized legal the collaboration is also an economic transaction and a trans-
action that operates with another time-bind than a legal communication. When Dansk 
Supermarked got an offer from Arla on supplying fresh milk at a lower price than Økomælk 
could provide, Økomælk got into trouble due to their low degree of product differentiation. They 
were not attractive enough because their only parameter of competition was fresh milk, a product 
that Arla could quit easy replace with an almost identical product.  
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Thise 

Thise experienced a relative long and troublesome starting period before they managed to estab-
lish a stable relationship with a retailer. When Thise succeed the relationship was, as described, 
based on a partnership. That the cooperation was a partnership as to a mere contractual relation-
ship allowed Thise to actualize the potential within a different temporality than Økomælk. The 
stability Thise experienced as a result of the partnership with Irma was understood as a temporal 
stability. Even though Thise was the sole provider of organic milk to Irma, the dairy continued to 
develop a whole range of different products ranging from fresh milk products, sour milk prod-
ucts, butter and a selection of cheeses. The process of developing this variety of products was an 
ongoing processes that occurred over a number of years. By using the stability of the partnership 
with Irma to generate new innovations Thise developed a dynamic present. This dynamic made 
Thise attractive to Irma in more respect than just as a fresh milk provider. The dynamics of Thise 
created an ongoing product differentiation that managed to turn Thise into a leading organic 
brand. This again meant that the stability in the organization was re-produced over time by keep-
ing Thise interesting to Irma as more than just a supplier of organic milk. 

Thise also contributed to the stabilization process by adopting a modest strategy of growth. 
Growth, innovation and continuation is thought of as three aspects of an overall organization evo-
lution. But even though Thise seems to be very aware of the relationship between stability and 
dynamics this does not mean that the future is free from trouble. Even in a partnership both par-
ties does not observe the future from the same point of observation. The growth Thise has experi-
enced has had the consequence that Irma and Coop no longer has the capacity to buy the same 
amount of Thises products as they previously had. To Thise it was always a strategy not to de-
pend solely on one retailer. But when the production capacity of Thise increased and the products 
got available from more retailers Thise begun to lose some of its exclusiveness that made them 
attractive to Irma in the first place.  

The relationship between dynamics and stability in an organization is not just an internal affair. 
As any other system an organization is structural coupled to its environment which means that the 
system receives a number of irritations that it has to deal with. A partnership is one form of such 
a structural coupling and, just as marriage as a metaphor of for the partnership between Thise and 
Irma illustrates, a partnership as a structural coupling is read different by the involved parties. 
The risk is that a number of conflicting interests ends up breaking the partnership. The potential 
on the other hand is that the parties manages to synchronize their present observations of the fu-
ture and thereby manages to develop expectations that complement each other instead of conflict-
ing. This again points our attention to the relationship between stability and dynamic because the 
distinction between the two has to be reestablished over time.                       
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Conclusion  
The present paper has argued that in order to understand organizational evolution in relation to 
growth in organic value based food chains the temporal dimension is a central component. The 
temporal dimension allows for insight to be generated into how different organizations handle 
couplings to other systems and thereby manages to grow. The paper also demonstrated that con-
tracts and partnerships functions as different couplings with different potentials. These different 
potentials became actualized differently resulting in different evolutionary paths.   

The temporal dimension provides us with a possibility to analyze organizational evolution in a 
more nuanced manner than it would be if the focus was solely on the management dimension as 
social meaning. Different evolutional outcomes are as much a result of the different organizations 
understanding of temporality as it is an outcome of bad management. After all we must remember 
that most managers actually attempts to manage. They do not aim at driving their organizations 
into problems and death. Every decision they make usually makes very good sense to them in that 
particular moment in time when it is made. Only by applying a framework that can incorporate 
the concept of temporality can an analysis open such a case up and gain insight into the temporal 
mode of such an organization.  

This analysis indicates that by focusing on the temporal dimension, when analyzing organization-
al evolution, insights into how these evolutionary processes develops can be generated. Further 
empirical research into these mechanisms are needed as this will provides new insight into how 
the different organizations in a values based food chains are coupled and develop over time. 
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Abstract: The status of organic farming was established in Finland already in 1995 with the en-
try to EU, but in the Finnish food markets the share of the organic sector has remained modest. 
As a possible explanation the presentation examines the correspondence of the research needs 
and actual research dealing with the organic supply-value chain in Finland. The approach is that 
of policy impact research.  

The research needs are inferred from the direct and latent articulations present in the policy dis-
course It is captured by examining the goals and their justification in about 20 national policy 
documents from the past decennium; these deal either specifically with organic sector, with food 
and nutrition or with sustainable development, or they are more comprehensive and address sev-
eral topics. The review on the concluded and still on-going research dealing with the organic sec-
tor over the past 15 years is based on a meta-study. The main information sources were the re-
search data bases of the two main actors, University of Helsinki and MTT Agrifood Research 
Finland. This information is complemented with the relevant doctoral theses from all Finnish 
universities.  

Several bottle necks regarding the development of the organic supply chain are identified in the 
policy documents. These deal both with legislative and informative aspects as well as with vari-
ous practical hinders. Preliminary results suggest that either the research design or communica-
tion of the research results to the relevant actors so as to open the bottle necks has not been very 
successful. Today the research is still very much biased towards primary production, and little 
attention is paid to the societal and policy aspects. The few studies focusing on the consumer atti-
tudes and on the R&D aiming at promoting organic food within the public catering sector are also 
identified in the policy documents. Other important topics are formation, development and char-
acteristics of the organic value chains and networks, and the prerequisites for their functioning, 
but research on these topics is modest. 

From 2013 on, the research will be coordinated by newly founded Finnish Institute for Organic 
Food, and the situation is likely to change. The institute stresses the need of science communica-
tion, adult education and co-operation with entrepreneurs in research. The transdisciplinary ap-
proach involving both the researchers and the practical actors enables designing the research so as 
to better respond to the needs of the organic sector and to the expectations of the society. 

Keywords: policy document analysis, policy impact study, research needs, research, meta-study, 
organic supply-value chains  
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Introduction 
The aim of the present contribution is to provide an overview on the development of the organic 
sector and on the status of the organic research in Finland. The basic data have been compiled 
within the frame of the Core Organic HealthyGrowth project94 and more extensive report has 
been published (Risku-Norja, 2013).  

Here the important policy milestones and the development of organic production and consump-
tion are shortly summarized. The overall goals of Finish food policy and the implied research 
needs are captured by referring to the relevant policy documents. The aim is to evaluate the com-
pliance of the policy goals and development of the organic sector, and look for eventual contribu-
tion of the research to the development.  

In concluding section the implications of the results are discussed by reflecting the impact of the 
policy measures on research and the development of organic sector. 

 

Material and methods 
The numeric data are based on the official statistics (EVIRA, 2012; Pro Organic, 2013; MMM, 
annual issues). The role of the government and the national goals and strategies were captured by 
analyzing 17 relevant national policy documents95 from the past decennium; these deal either 
specifically with organic sector, with food and nutrition or with sustainable development, or they 
are more comprehensive and address several topics.  

The review on the research dealing with the organic sector was based on a meta-study. The time 
span was by and large the past 15 years, since only sporadic information on older research was 
available. The main information sources were the research data bases of the two main actors, 
University of Helsinki and MTT Agrifood Research Finland. This information was complement-
ed with the relevant doctoral theses from all Finnish universities.  

The research needs are inferred from the direct and latent articulations present in the policy dis-
course. These were captured by using the method of qualitative content analysis of the documents 
and exploiting qualitative data analysis software as the tool in the analysis. The documents were 
scrutinized in order to look for the quotations dealing with organic food, its production and con-
sumption. The quotations were identified as dealing with problems, justification, aims, measures, 
and impacts, and coded accordingly. The quotations were further scrutinized in order to see 
whether they refer to practical measures aimed at different actor groups, farmers, small and me-
dium-sized enterprises (SME:s), public catering sector and consumers or to the research needs.  

Regarding research, the focus was on the completed and on-going projects that deal with either 
policy, markets and consumers, with specific food items and/or their quality. The relevant materi-
al was retrieved by simple search of the research registers using organic, food chain, food supply, 
actor, as search terms.  On the basis of the title, keywords and abstract the theses and research 
projects were then sorted into 6 categories, primary production, environment, food systems, meta-

                                                 
94 http://www.healthygrowth.eu/ 
95 The following documents were considered:  
Government programs: (VN 2007, VN 2011)  
Government decision-in principle: (VN 2006b)  
Government report to parliament: (VN 2010) 
Strategies: (MMM 2002, Organic strategy work group 2006, VN 2006a, Food strategy  2010) 
Disquisition:  (Country Brand Delegation 2010, Setu 2010, Kurunmäki et al. 2012) 
Promotion programs:  (Ministry of the Environment 2008, SRE 2008, Ministry of the Environment 2009, Kottila 2011, Ministry 
of the Environment 2012, MMM 2013, VN 2013)  
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research, food items and their quality, and society, the last two categories  being the relevant ones 
in this context.  

 

Results 
Development of organic sector in Finland 
Organic farming in Finland has long, but thin roots sprouting from the idealistic approach of bio-
dynamic cultivation in the beginning of the 19’ies. Professional organic agriculture was estab-
lished gradually. In the beginning of the 1950’ies there were already around twenty organic farms 
in Finland, but organic agriculture without necessarily biodynamic emphases started to gain 
ground in the 1970’ies with emergence of the first commercial organic farms (Hanhilahti et al., 
2005).   

The Finnish association Bios joined the International Federation of Organic Agricultural Move-
ments (IFOAM) in 1973 and the association compiled the criteria for organic and for biodynamic 
production. Extension activity was based on the voluntary work of the organic farmers and stu-
dents. The surveillance was carried out by Bios until the Federation of the Finnish Organic Asso-
ciations (Luomuliitto) was founded in 1985. The federation accepted the criteria for organic pro-
duction and started to build a national surveillance organization. The surveillance was taken over 
by the authorities in 2000 farms (Hanhilahti et al,. 2005). 

The national treaty on economic subsidies for farmers in transition to organic production was 
introduced 1990. In 1994 when the regulation of the European Union (ETY N:o 2092/91) on or-
ganic production and its surveillance was put into practice, organic production was officially de-
fined in Finland. Finland joined the EU in 1995, and in line with the environmental subsidy 
scheme the five year agreements to encourage farmers to transfer to organic farming were im-
plemented. In the beginning the transition subsidy was paid only for crop cultivation, but since 
2005 also animal production has been subsidised (Hanhilahti et al., 2005).   

The expansion was rapid during the 1990’ies: in 1990 the organic cultivation comprised 0.3%. 
The share increased to about 7% percent by the beginning of the new millennium, and then the 
goal by the year 2010 for organic production was set to 15% share from the cultivated area 
(MMM 2002). This goal was not reached. Since then the interest slightly declined, and the share 
remained at the level of about 6 %. From 2008 on organic production area has started slowly to 
grow again and at present its share about 9% (MMM, annual issues).  

In 1995 the share of organic farms from all farms was 2.8%. Today the number of organic farms 
is 4322 comprising 6.3% of all farms. The average size of the organic farms is about 46.4 hec-
tares and thus about 15% larger than that of the conventional farms (39 hectares: EVIRA, 2012, 
Pro Organic,  2013).  

An overview of the development of the organic production and consumption is presented in Fig-
ure 1.  
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Policy goals and identified research needs regarding the organic sector 
In the early years starting from 1970 and until the first years of the new millenium in the policy 
documents the topic of alternative food supplies focused specifically on organic production and 
products. In the new millenium the local food -concept was brought in to discussion, and at the 
same time, the sustainability issues started to gain increasing attention also within the food sector. 
This is also reflected in the policy documents. In the policy discourse local and organic started to 
appear as parallel concepts, and they were treated more or less synonymously. Based on the same 
arguments organic and local food were presented as options to support sustainability strivings. 
Sustainable meal or service was defined as a product of shortest possible supply chain or as an 
organic product or as a product that has been produced traceably in line with the responsibility 
principles (Ministry of the Environment, 2009). The recommendation to increase the use local, 
organic, seasonal or vegetarian food is still justified by sustainability grounds. Only the promo-
tion program for Finnish food culture (SRE, 2008) and the documents of the organic sector itself 
(Organic Strategy Work Group, 2006; Kottila, 2011) clearly distinguished organic   and local as 
concepts of their own. 

The parallel use of the concepts organic and local food has continued until finally in 2012 specif-
ic promotion programs for local (Kurunmäki et al., 2012) and for organic food (MMM 2012) 
were prepared and finalized in 2013 (MMM, 2013; VN, 2013) . The important milestones regard-
ing the policy steering of organic sector are compiled in Table 1.  

In the analyzed documents the clearly articulated  major  policy goals  related to the organic sec-
tor are 1) consolidation of organic food products in domestic retail and  catering sectors as well as 
in export with the public catering sector as the path breaker (Organic Strategy Work Group, 2006; 
Ministry of the Environment, 2008; SRE, 2008;Ministry of the Environment, 2009; Kottila, 2011; 
Ministry of the Environment, 2012), 2)  improved sustainability of the food sector (Ministry of 
the Environment; 2008; SRE, 2008; Ministry of the Environment, 2009; VN, 2009; Ministry of 
the Environment, 2012),  3) marked expansion of the organic food sector  (VN, 2007; SRE, 2008; 
VN, 2009; VN, 2010; VN, 2011; VN 2013) and  4) increased domesticity in supply and in use of 
organic products (Food strategy, 2010; VN, 2010;  VN, 2013).  

To back up the articulated policy goals, strong policy support in form of allocated funding is giv-
en to the Steps to Organic -training program96 . The program was launched in 2002 in order to 
strengthen the status of organic products and to improve the knowledge on organic products and 
producers within the professional catering sector.  

The aims expressed in the national policy documents have been brought together and concretized 
in the strategy for developing organic food markets in Finland and in the new promotion program 
for the organic sector (VN 2013). The aims for 2007-2015 were outlined in a working group 
which had representatives from ministries, extension organizations, higher education, food indus-
try and retail as well as from organic food associations.  

 

                                                 
96 http://www.portaatluomuun.fi/en/page/2 
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Table 1: Important milestones. 

 

The basis for the development is customer orientation, efficient collaboration, learning and inno-
vation, and clear profile. R&D of organic sector is encouraged for new innovations and in order 
to upgrade organic production and to streamline supply and demand (Organic Strategy Work 
Group, 2006; Kottila, 2011). Attention is paid especially to organic animal husbandry and to pub-
lic procurements, in which the use of organic products is to be expanded so as to cover all kitch-
ens within the public sector. Improved efficiency in processing, marketing and export of the Finn-
ish organic food items and of organic niche products is stressed (VN, 2013). 

Several problems have been identified: Co-operation along the organic food chain is not satisfac-
tory, and the field is fragmentary (SRE, 2008; VN, 2010). Factors hampering the use of organic 
food (as well as local food) specifically within the public catering sector are often quite practical, 
i.e. uneven availability and low degree of processing of the products as well as the impact on the 
purchasing costs (Ministry of the Environment, 2009; VN, 2009). Other problems deal with the 
strategic decision-making, lack of knowledge on purchasing procedure, lack of education among 
the municipal procurers and with the underdeveloped purchasing process focusing only on price 
(VN, 2010).   

In the policy documents various practical measures to boost organic sector are brought up, but 
little attention is paid to the actual research needs, the notable exceptions being the disquisition 
on food choices and steering instruments (SeTu, 2010) and the government’s food policy report 
(VN, 2010). The importance of research is, however, appreciated on a general level (SRE, 2008; 
Food  Strategy, 2010).  

It is recognized that the field of food research is fragmented. The competitiveness of the Finnish 
food sector can be improved through multi- and interdisciplinary basic and applied research.  
Food research needs to develop cooperation, mutual research interests and coordinated resource 
funding with natural resource and environmental research as well as with research on health and 
wellbeing.  The strategic goals of upgrading the products and of marked expansion of the food 
sector require increasing the resources for research and innovation considerably (VN, 2010).  

Among the research topics specifically brought up in the policy documents, food self-sufficiency 
including self-sufficiency of  protein feed and the plant breeding in view of adaptation to climate 
change are considered as important topics. Food chain research, development and innovation fo-

1970’ies  First commercial organic farms 
1973  Criteria for organic and  biodynamic production
1985  Federation of the Finnish Organic Associations
1990  National treaty on economic subsidies for  farmers in transition to organic production 
1994  Implementation of the EU regulation on organic production and its surveillance
1995  EU membership
2001 Strategy of sustainable use of renewable natural resources
2002  Steps-to Organic  training program
2005  Finlands’ national program to promote sustainable consumption and production
2006  Strategic goals 2007- 2015 in developing  the Finnish organic market
2009 Program for sustainable public procurement
2008  Promotion program for Finnish food culture
2009  Resolution of the Finnish government on promoting sustainable public procurements
2010  Country Brand Report
2010  National food strategy
2010  Government report to parliament on  food policy
2011  Introduction of food policy
2011  Revised strategy for organic sector 2011-2015
2012  Revised program for sustainable consumption and production
2013  Foundation of Organic Research Institute 
2013  Development program of the Finnish government for organic food
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cusing on consumers is among the topics specifically mentioned, as well as research on food edu-
cation and its implementation, both in practice and in teachers’ training (SeTu, 2010; VN, 2010). 

 
 
Research dealing with organic sector 
 
Research institutes  
Finnish Organic Research Institute97 was founded in 2013 with the aim to coordinate organic 
R&D in Finland and to improve connections with international research. Four main fields of the 
research are specified: primary production, environmental impacts, nutrition science and social 
aspects of organic food chains including politics, consumers and markets. The institute is a net-
work organization focusing on multi- and interdisciplinary research, science communication, 
adult education and co-operation with entrepreneurs. With one of the key tasks being the 
strengthening of interaction between research and economic life the institute stresses 
transdisciplinarity. Transdisciplinarity means that the practical actors are involved in research and 
due attention is paid to their tacit knowledge (Bruun et al., 2005). It is, thus, an important step 
forward from multi- and interdisciplinary approaches, which is carried out by the researchers.  

The main physical organizations involved in organic research are the University of Helsinki and 
MTT Agrifood Research Finland, but R&D is to some extent carried out also in other universities 
and in high schools of applied science. In continuation, all R&D most likely will be linked to the 
activities of the Organic Food Institute. 

Research related to organic sector 
The expert organizations intermittently gather the research needs from the field. Based on these, 
an overall frame is outlined in form of research programs extending over several years. The re-
search projects are then fitted within the programs. Organic research is, thus, based on extensive 
research programs, which capture the research needs of the time period in question. These have 
been compiled by MTT AgriFood Research on the basis of the experts’ perceptions. 

During 1992-2006 three extensive organic research programs have been implemented: 1992-
1995, 1997-2000, 2002-2006. A new program is being finalised for 2014-2018. This program 
will be updated annually. The first two programs 1992-1995 and it’s updated version 1995-1997 
had a heavy emphasis on the primary production. Cultivation technology, plant protection and 
animal and plant breeding as well as environmental questions were the priorities of the research 
agenda. The latter two programs, 2002-2006 and the new one, included also topics that deal with 
food items and their quality, economic profitability and societal aspects such as policy, markets 
and consumers of organic sector. 

The research programs are important signposts for organic research in Finland. However, without 
resources specifically allocated for the research, the impact of the program on the research actual-
ly carried out may remain modest. Regarding the government’s strategic research financing, Min-
istry of Agriculture and Forestry is the main advocate for organic research.  Only for the most 
recent program for 2002-2006, financial resources were reserved for the implementation and the 
research areas of that program were fully appreciated. The present program has funds only for the 
coordination. Other sources need to be found to finance the reserach itself. 

The research registers of the University of Helsinki and MTT Agrifood Research Finland gave 
altogether 140 projects that are linked to organic research, starting from 1987. The great majority 
of the projects (88) deals with primary production, 13 projects focus strictly on the environment, 
8 projects have a food system approach from comprehensive sustainability perspective. A great 
                                                 
97 http://www.helsinki.fi/ruralia/luomuinstituutti/english.htm 
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number of the studies were based on field experiments that were carried out to study nutrient 
leaching and cycling. Other studies have focused on comparing organic vs. conventional produc-
tion modes, on plant variety tests and on improving the profitability of organic farms. Three pro-
jects were initiated to coordinate organic R&D within the newly founded Organic Research Insti-
tute. 

Out of the remaining 31 project 24 are oriented specifically to some aspect of policy, markets and 
consumers, and 7 projects focus on specific food items and/or their quality. The projects of the 
latter two categories cover topics such as change and learning processes, communication, actors’ 
interaction and networking, supply chain approaches and public catering. Several studies focus on 
local rather than strictly on organic food. These emphasize geographic proximity of production 
and consumption, but the registered PDO and PGR labels have not been specifically the issue. 
Profitability of organic production has been addressed, but only on the level of specific actors, 
not on the level of the whole supply chain. Other important topics are formation, development 
and characteristics of the organic value chains and networks, and the prerequisites for their func-
tioning (see Risku-Norja, 2013).   

In recent years, the interest in these research topics has been growing. The emerging research also 
attempts to address the supply chain as a whole instead of focusing only on a specific actor group 
or on specific products. The pioneering work using the supply chain management approach and 
developing the new approach to the interaction among actors in organic food chains was Kottila’s 
PhD thesis (Kottila, 2010). 

  
Summary and discussion 
In the development of organic sector two phases of expansion can be identified. The first dates 
back to 1990ies. During this time period the organic production became firmly established and its 
share from the cultivation area increased from practically nil to about 8%. The share remained at 
about this level during the first decade of the new millennium. The second expansion is recent, 
and has started at about 2010. The two important contributing factors are the formulation of the 
new promotion programs targeting specifically the organic sector (VN 2013) and the local food 
sector (MMM 2013), and the foundation of the Finnish Institute for Organic Food in 2013.  

One possible explanation for the stagnation during the first decade of 2000 can be suggested by 
examining the policy goals in parallel with the development trends of organic production and 
consumption in Figure 1: During the nineties, organic sector was unambiguously addressed. In 
the beginning of the 2000, the sustainability issues became a major concern also within the food 
sector.  The concept local food was introduced and it rapidly gained momentum over the next ten 
years. The environmental issues stressed especially in the 1990 and before in connection with 
organic production gave way to more comprehensive sustainability strivings. In the more recent 
policy documents local and organic food are usually not differentiated from each other, and posi-
tioning of organic food in relation to local, domestic and regional food is not clear. 

Another reason for the fairly low demand for organic food may be the good reputation of domes-
tic conventional food, which is perceived as pure, safe and tasty. Healthiness is the most im-
portant driver to buy organic products among the Finnish consumers, but ethical and environmen-
tal aspects are also brought up (Sarkkinen et al., 2006; Muukka, 2008). Environmental concerns 
are important drivers among the younger consumer groups, whereas older people stress health 
aspects. Often the consumers prioritize domesticity of the products rather than their organic na-
ture (Lehtola et al.; 2008; SRE, 2008; Latvala et al., 2011). It should be also noted that changing 
prevailing food system structure and functioning, and expanding the use of organic food is a slow 
process. The availability and delivery problems are accentuated in a sparsely populated country 
like Finland. 
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The research related to organic field in Finland has been very much focused on the primary pro-
duction, the production methods, yields and environmental impacts. So far, much less attention 
has been paid to the societal, policy aspects and to the supply chain as an entity. In the research 
with the comprehensive food system approach the environmental and/or societal and/or economic 
emphases overlap, but in these studies the supply chain point of view is largely missing. 

Several bottle necks regarding the development of the organic supply chain have been pointed out 
in the national goals and strategies dealing with organic production and consumption. The re-
search needs can be inferred from the overall food policy goals and from the various legislative, 
informative and practical hinders that have been identified to hamper the development of the 
Finnish organic sector. The studies focusing on the consumer attitudes and on the R&D aiming at 
promoting organic food within the public catering sector are in line with the national strategies. 
So far, in the research of the organic field carried out in Finland the international perspective is 
almost totally lacking. In two on-going studies, the European experience is used to develop the 
approaches suitable for the Finnish circumstances, but exploring the organic food chains that 
cross the state borders has not been among the research topics. 

The research has moved from agronomist emphasis to deal with market developments and behav-
ioral change by private and institutional consumers thus widening the disciplinary scope. Howev-
er, new scientific-technical issues are being raised in the field of agronomy as the sector is con-
tested by ever new demands for global food production and competition from GMO develop-
ments.  The societal questions are, thus, likely to be increasingly addressed also within the agron-
omist research approach. 

Since the organic sector is still rather marginal in Finland, it appears that either the research de-
sign or communication of the research results to the relevant actors so as to open the bottle necks 
has not been very successful. However, there are signs that the situation is already changing. This 
shows that over the past few years the knowledge transfer between science, policy and food chain 
actors has improved. In future, the research will be coordinated by newly founded Finnish Organ-
ic Research Institute, and the situation regarding the supply chain-oriented research is likely to 
improve further. The institute stresses the need of science communication, adult education and 
co-operation with entrepreneurs in research. The transdisciplinary approach involves both the 
researchers and the practical actors. This enables designing the research so as to better respond to 
the needs of the organic sector and to the expectations of the society.   
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Abstract: In this paper we present an analytical approach for analyzing the influence of institu-
tional change on the Adaptive Capacity of organic farmer associations in growing organic 
agrifood systems. We merge certain concepts from theory on complex adaptive systems and neo–
institutionalism. Doing so, we define the Institutional Adaptive Capacity (IAC) of organizations 
and postulate dynamics of its development in growing organic agrifood systems. We use criteria 
from the Adaptive Capacity Wheel to assess IAC, and the Adaptive–Cycle heuristic to connect it 
with the growth of organic agrifood systems. We provide a short overview on the institutional 
change along the foundation and development of Austria’s main organic farmer associations, 
Bioaustria. Then we approach these developments using the concepts mentioned above to give 
the reader understanding about their application. Furthermore we suggest in what phase of the 
Adaptive Cycle Bioaustria and its organizational environment could be, and show what this could 
mean for the IAC of Bioaustria. Finally we ask some questions that could be helpful for a more 
detailed assessment of the IAC of Bioaustria. 

Keywords: Adaptive Capacity, Adaptive Cycle, Organic Farmer Organizations, Institutional 
Change, Growth, Conventionalization 

 
 
Introduction 
In most regions of the world the amount of organic agricultural land, and the numbers of organic 
producers are increasing (Willer, 2012). Also the global market for organic products shows im-
pressive rates of growth since quite a long time. This was only shortly interrupted by the econom-
ic crisis in 2009 (Sahota, 2012). This expansion of organic farming has been accompanied by 
ongoing institutionalization (Freyer et al., 2001 ; Michelsen et al., 2001). Increasing numbers of 
national organic agriculture regulations, certification organizations and IFOAM affiliates (Huber 
et al., 2012) suggest that institutionalization of organic continues to spread around the globe. 
Alongside this institutionalization, the self - organization and representation of farmers and their 
interests changed. Arguments about this became famous as part of the “conventionalization – 
debate” (starting with Buck et al. (1997); for a more in depth analysis of the debate see Constance 
et al. (2014 [forthcoming])). Authors argue that the growth and conventionalization endanger the 
core principles of organic pioneers. They are concerned that compared to the “original” some-
thing in current organic farming has been lost. Our specific interest is now if this growth of or-
ganic agrifood systems led to a loss of Institutional Adaptive Capacity (IAC) of organic farmer 
associations and how this affects the ability of these associations to deal with a changing organic 
agrifood system.  

Recently there has been increased focus on the influences of institutions on the Adaptive Capaci-
ty of systems (e.g., Folke et al., 2005 ; Lebel et al., 2006 ; Gupta et al., 2010 ; Engle, 2011 ; 
Berman et al., 2012) and, we understand IAC as the ability of institutions to empower social ac-
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tors to respond to and/ or to anticipate external or endogenous short and long-term impacts (see 
also Gupta et al., 2010). We are interested in this for several reasons: (i) Since the beginning of 
the organic movement, organizations formed by farmers have fulfilled crucial steering functions 
(Hagedorn & Laschewski, 2003) and are therefore important for the development of the organic 
agrifood systems. (ii) Adaptive Capacity reduces the vulnerability of systems (Turner et al., 2003 
; Engle, 2011) and helps to manage their resilience (Walker et al., 2004), and can therefore be 
seen as a key feature of sustainable development. (iii) Growing systems are purported to lose 
their Adaptive Capacity under certain circumstances (Holling & Gunderson, 2002). Therefore we 
think a way to approach the institutional influences on the Adaptive Capacity of organic farmer 
associations in growing organic agrifood systems analytically is important. 

In this paper we present an analytical approach to grasp the IAC of farmer associations in grow-
ing organic agrifood systems (section 2). In section 3 we provide an overview on the develop-
ment and institutional change in the Austrian organic agrifood system and Bioaustria. In section 4 
we describe how our approach can cast new light on these developments.  

The analytical Approach 
In our approach we combine concepts from theory on complex adaptive systems and neo – Insti-
tutionalism. We take over the perspective of neo – institutionalism to look at institutions and how 
they influence the Adaptive Capacity (a concept that we take from theory on complex adaptive 
systems) of actors. Gupta e al (2010) designed already a tool (the Adaptive Capacity Wheel 
(ACW)) to analyze the influences of institutions on the Adaptive Capacity of social actors to a 
certain point of time. In our approach we complement this work to be able to analyze the Adap-
tive Capacity of farmer organizations in growing organic agrifood systems. Thus we define 
sources of institutional elements and clarify hereby the role organizations. Furthermore we com-
bine the ACW with the Adaptive Cycle (AC) heuristic to add a time perspective. To do so, we 
connect the insights on the developments of the resilience in the AC with the outputs that we 
want to derive from the ACW.  

 
 
Institutional Adaptive Capacity 
 
Organizations institutions and institutional elements  

It is important to clarify the nuances between institutions and organizations. Often these terms are 
used synonymously. According to Daft (2009:11) we define organizations as: 

“(1) social entities that (2) are goal oriented, (3) are designed as deliberately structured and 
coordinated activity systems and (4) are linked to the external environment" 

In contrast, institutions also encompass more general characteristics of society and could be seen 
as social expectations (Krücken & Hasse, 2009), Gupta et al. 2010). For us these expectations are 
systems of institutional elements including formal and informal rules, norms, values, perception 
patterns and symbols (Schulze, 1997), Michelsen et al. 2001). The focus on these institutional 
elements helps to clarify the relationships between organizations and institutions.  
Organizations do both, they alter their practices according to existing institutional elements in 
their environment and establish new elements within their organizational structures (Zucker, 
1987). Thus organizations can play an important part of Institutions (i.e. systems of rules, values, 
etc), but they do not equal them.  

Furthermore, we regard institutions as generally conservative. They are influenced by the actions 
of the past (Gupta et al., 2010), leading to a certain path-dependence of actors and organizations 



 

956 

who are related to these institutions (Schimank, 2007). Finally we want to emphasize that we see 
institutions not as strict constraints of human actions, but also as enablers of human actions 
(Giddens, 1988 ; Krücken & Hasse, 2009) 

We focus upon a specific type of organizations, namely associations. According to Schwarz 
(1984) associations are characterized as private non–profit organizations based upon collabora-
tions that support their members through certain performances (i.e. representation of interests, 
coordination of member behavior, etc. (see also Jahrl, 2009)). 

Analysis of organizations can focus on the macro- (the relationships between organizations and 
their environment), meso-, (internal structures and processes of a single organization) and the 
micro – level (interactions between members of an organization) (Türk, 1978). With our focus on 
institutional elements, we take all three analytical levels into account (i.e. we look at the institu-
tional influences of interactions, internal structures and relationships between organizations). 

Adaptive Capacity 

The concept of Adaptive Capacity originates from biology where it describes the ability of organ-
isms to adapt to changing circumstances (Gallopín, 2006). It became also a prominent approach 
in research on social ecological systems, where the influences of theory on complex adaptive 
systems are central (Cumming, 2011). The concept of Adaptive Capacity is nowadays prominent 
in different fields of social science and recently gained a lot of attention in the context of climate 
change (Smit & Wandel, 2006) and in sustainability science (Berkes et al., 2003). We define 
Adaptive Capacity (in accordance to the thoughts of Berkes et al., 2003 ; Turner et al., 2003 ; 
Gallopín, 2006 ; Engle, 2011) as the ability of systems to adapt to internal and external circum-
stances in a reactive, short term as well as in an anticipative, long term way. Adaptive Capacity 
decreases vulnerability (Turner et al., 2003 ; Gallopín, 2006 ; Engle, 2011) and enables resilience 
(Walker et al., 2004). Therefore it helps a system to maintain or achieve a desirable state (Engle, 
2011). 

Institutional Adaptive Capacity (IAC) 

After this clarification of the key terms we now are able to define the core concept of our research 
(altered after Gupta et al., 2010:461):  

The IAC of organizations is the quality to which degree the institutions within its organizational 
structures and the organizational environment empower the actors within an organization to an-
ticipate or respond to external or endogenous short and long-term impacts. 
This ability includes the characteristics of the current institutions as well as the extent to which 
degree these characteristics allow the actors to change them.  

The Institutional Context 
The practices within organic farmer associations are influenced by a vast institutional context. 
We assume that it is helpful for the assessment of the IAC to structure it. To do so, we combine 
insights from other authors. In a first step we distinguish the possible sites of institutional ele-
ments in the organization itself and its environment (see Zucker, 1987). Second, we separate that 
environment into an organizational field98 (see DiMaggio & Powell, 1983 ; Zucker, 1987) and a 
wider environment99 (Zucker, 1987). Furthermore, according to Michelsen et al. (2001) and their 
view on the institutional environment of farmers we distinguish the organizational field in the 
three domains of market, agricultural policy and civil society. Organic farmer associations them-

                                                 
98 An organizational field consists of private and public organizations which constitute a recognized area of institutional life (e.g., 
producers, consumers, regulatory agencies etc.) (DiMaggio & Powell, 1983) 
99 Zucker means here the influences from on a higher hierarchical level (e.g., the state). 
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selves are situated within the domain of civil society. We also include the members of the associ-
ations (i.e. organic farmers) in our analyses. A structure like this will help to examine the institu-
tional context in a systematic way and help to create a complete picture of it. 

 

Capturing the influence of institutions: The Adaptive Capacity Wheel 
For the first step of the IAC assessment of farmer associations we use a tool designed by Gupta et 
al. (2010): The Adaptive Capacity Wheel (ACW). This tool was developed to capture the influ-
ences of institutions on the Adaptive Capacity of social actors to a certain point of time and is a 
hierarchical set of 22 criteria in six main categories. The authors summarize their basic ideas as 
follows (Gupta et al., 2010:461): 

“The fundamental story line is that institutions that promote Adaptive Capacity are those institu-
tions that (1) encourage the involvement of a variety of perspectives, actors and solutions; (2) 
enable social actors to continuously learn and improve their institutions; (3) allow and motivate 
social actors to adjust their behaviour; (4) can mobilize leadership qualities; (5) can mobilize 
resources for implementing adaptation measures; and (6) support principles of fair governance.” 

The criteria and categories of the ACW are listed in table 1. So, according to the ACW, institu-
tions that “perform” well in the categories and related criteria foster the Adaptive Capacity of the 
related actors. We search for these institutions in the different areas of the institutional environ-
ment as well as in the organizational structures of the associations themselves and also look at 
their change along the growth of organic agrifood systems. There are semi – quantitative and 
qualitative approaches to score the single criteria (for a more detailed description see (Gupta et 
al., 2010)). To our knowledge this tool has never been applied in the context of organic agricul-
ture and to assess the Adaptive Capacity of organizations. 

 

Table 1: Categories and related criteria of Adaptive Capacity Wheel 
Variety Learning Capac-

ity 
Room for au-
tonomous 
change 

Leadership Resources Fair Governance 

Problem frames Trust Information 
access 

Visionary Leader-
ship 

Financial 
Resources 

Legitimacy 

Multi level/ 
sector perspec-
tives 

Single loop learn-
ing 

Guidance Entrepreneurial 
Leadership 

Human Re-
sources 

Equity 

Diversity Double loop 
learning 

Ability to im-
provise 

Collaborative 
Leadership 

Authority Responsiveness 

Redundancy Discuss doubts    Accountability 
 Institutional 

memory 
    

Source: after Gupta et al. 2010 
 
In the face of growth and change: The Adaptive Cycle 
Our interest is to investigate how the IAC of farmer associations developed along with the growth 
of the organic agrifood systems and the change of the organizations themselves. According to 
historical neo–institutionalism we consider current actions to be influenced by institutions estab-
lished in the past. Also current actions could have similarly far reaching influence upon future 
institutions. Institutional change along this path is seen as abrupt and appearing in the connection 
with crisis (see Schulze, 1997 ; Miebach, 2010). We combine this view on institutional change 
with the concept of the Adaptive Cycle heuristic. Although this heuristic was originally devel-
oped for the description of ecosystems, it has been applied on social–ecological systems (e.g., 
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Abel et al., 2006) and social systems (Walker et al., 2006). In short, according to this heuristic, 
systems pass through four phases (r, K,  and  (see table 2) , which can be described using the 
following variables: accumulated capital, internal interconnection, and resilience. In general a 
system develops relatively slow from the r-, to the end of the K - phase. During this slow process 
capital is accumulated and the interconnections between the system variables increase. The sys-
tem becomes more rigid and therefore its resilience decreases. At the end of the K - phase dis-
turbances trigger a rapid loss of capital and the  - phase is initiated. In the following  – phase 
the interconnection decreases and the system becomes more resilient again. It is possible to re-
structure that part of the released capital that was not completely lost. Alternatively the system 
will fall back into a state of lower organizational density (Holling & Gunderson, 2002). 

Resilience and Adaptive Capacity are heavily connected and the heuristic views on the two con-
cepts is quite similar (Holling, 2001 ; Holling & Gunderson, 2002). We postulate that the dynam-
ics of Adaptive Capacity described in the heuristic can be also used to describe the development 
of IAC. With this hypothesis we achieve the combination of the AC with the other concepts, 
which we use in our approach.Therefore we take a look at the interconnection and the accumulat-
ed capital of the organic farmer associations and their organizational environment during the his-
toric development of the organic agrifood systems. This will deliver insights of the current status 
and the possible future development of their IAC. A variety of the Adaptive Cycle that has been 
designed for governance systems by Pelling and Manuel-Navarrete (2011), is also relevant for 
our analyses. There accumulated capital is replaced by the degree of organization of the agency 
and the stability of social structure replaces the interconnections. Table 2 summarizes the main 
features of the two varieties of the heuristic. 

 

Table 2: Varieties of the Adaptive Cycle (AC) heuristic 

Variety of ACs r- phase K – phase  - phase  - phase 
Classic Growth Conservation Release Reorganisation 
capital increasing high, stable rapid decrease low, increasing 
interconnections increasing increasing start decreasing decreasing 
Governance Re-
gimes Polarisation Institutionalisation Scatter Mobilization 

agency increasingly orga-
nized 

organized/ routine diffuse  start reorganizing 

social structures increasingly stabi-
lized 

stable, reinforced 
by agency 

destabilized by 
agency 

dynamic 

Resilience/Adaptive 
Capacity* 

high, decreasing decreasing low increasing 

Source: (Holling & Gunderson, 2002 ; Pelling & Manuel-Navarrete, 2011) * these qualities are treated similar in 
both varieties of the Adaptive Cycle 
 
Some thoughts for the application  
We plan to apply qualitative methods like participatory observation, focus groups and interviews 
with farmer association officials and other important actors in the association’s environment in 
our approach to describe their practices and the institutional influences upon them. On the foun-
dation of this data the single criteria of the ACW must be scored and the phases according to the 
Adaptive Cycle heuristic identified. So we assess the IAC of Bioaustria and its dynamics in a 
growing organic agrifood system. We want to do this in a collaborative way including important 
stakeholders. Gupta et al. (2010) emphasize that the ACW is not independent from its context of 
application. Therefore a refinement of the concept for specific cases of application could be use-
ful. We think that hereby again inputs from stakeholders and practitioners could be very helpful. 
We therefore recommend a transdisciplinary and qualitative methods for this approach. 
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First Glimpses 
We provide a very short overview on the development of organic farming in Austria and the his-
tory of Bioaustria based upon previous surveys, reports and statistics. The aim is not to assess the 
IAC of Bioaustria, but to give the readers an idea about the potential outcomes of our approach.  

Organic farming in Austria 
Organic farming in Austria has achieved an outstanding positions within Europe: 19,7 % of the 
agricultural land, 16,5% of the farms and 6,7 % of the sales of agricultural products are organic 
(BMLFUW, 2013). In 2009 Austria had globally the third highest per capita consumption of or-
ganic products and also the third biggest share of organic agricultural land (Willer, 2012). How-
ever, the growth slowed down recently. At least that seems true for some aspects: The number of 
organic farmers increased from 880 in 1988 to 20.316 in 1998 but only to 21.352 in 2012 (Freyer 
et al., 2001 ; BMLFUW, 2013). Also the domestic demand is stagnating. However, the amount of 
organic agricultural land is still increasing after the start of the new millennia (BMLFUW, 2013). 
This growth went along with vast institutional change. Along these changes organic farming in 
Austria transformed from a small scale, trust based movement to a, regulated, subsidized and 
increasingly internationalized food supply system (Freyer et al., 2001 ; Nigg & Schermer, 2005). 

The merging of Bioaustria 
The first organic farmer association in Austria was founded 1962 (Freyer et al., 2001). However 
in the beginning the associations got less attention from other actors of the agrifood system. With 
the growth of organic farming that situation changed. More and bigger associations appeared and 
draw attention of other actors in the system (Michelsen et al., 2001). At the beginning of the 21st 
century a variety of Austrian organic associations existed, and there was heavy competition be-
tween two national umbrella organizations “Arge biologischer Landbau” (which was dominated 
by the biggest association “Ernte für das Leben” (Ernte)) and “Österreichische 
Interessensgemeinschaft für biologische Landwirtschaft” (ÖIG). The ÖIG was created through 
secession from “Aege biologischer Landbau” because of inner disputes (Moschitz et al., 2004). A 
process of consolidation was initiated and fostered by the Ministry of Agriculture in order to im-
prove the expansion of organic farming (Michelsen et al., 2001). The aim was to have one single 
partner representing organic farmers (Moschitz et al., 2004). There was also hope that a unified 
association would strenghen the position of organic farming in interactions with politics, markets 
and conventional farmer organizations. The process ended in the foundation of one unifying or-
ganic farming association, Bioaustria. Since its foundation, Bioaustria has about 13.000 members 
and is by far the largest organic farmer association. Besides Bioaustria there exist only small, 
mainly regional associations (Tischler, 2009). Bioaustria heavily interacts with other organiza-
tions and actors in their environment. Some aspects of this will be highlighted in the next section. 

 

Interactions with and development in the organizational environment 
 
The wider organizational environment 
First formal rules regarding organic farming have been established with the definition and regula-
tion of organic production in the Austrian Codex Alimentarius (1989, 1991). This provided the 
basis of statewide subsidies for organic farming beginning in 1990. Since the joining of the EU in 
1995 the subsidies are included in the ÖPUL program100(Michelsen et al., 2001). Since then a 
vast certification and control system has established that involves none the less than three minis-
tries (Vogl & Darnhofer, 2005). However, in politics the big attention for organic farming can be 
traced to the personal attempts of the former Minister of Agriculture, Josef Riegler (1988), to re - 
                                                 
100 Since then of course EU–law, -regulations and -organizations play a big role in Austrian organic agriculture. 
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orientate agriculture in a social - ecological way (Michelsen et al., 2001). To summarize, the in-
fluence of the Austrian state upon the development of Austrian organic farming is very high in 
comparison with other European States (Michelsen et al., 2001 ; Moschitz et al., 2004). This be-
came obvious in the role of the state in the founding process of Bioaustria. 
  
The organizational field 
Policy: In addition to the government, other organizations, such as the co–operatives of the 
Raiffeisen – Verband and the Agrarmarkt Austria (AMA101), as well as the agricultural chambers 
also play important roles in agricultural policy development (Michelsen et al., 2001). Between 
co-operatives, chambers and AMA there are dense networks that opposed organic farming in the 
beginning. Nowadays the situation is more relaxed and Bioaustria cooperates with these organi-
zations in various ways (Michelsen et al., 2001 ; Moschitz et al., 2004).  
Market: Perhaps the biggest changes in the last decades were the entry of big supermarket chains 
and the ongoing consolidation in the retail sector. In 2009 65 % of distributed organic products in 
Austria have been sold in supermarkets (Schaer 2009), at the head the Billa–Rewe Group with its 
own label: “Ja natürlich” (Michelsen et al., 2001). This new importance of indirect distribution 
made it necessary to establish organic producer groups (Moschitz et al., 2004), in which farmer 
associations played an active role. However, the multiple retailers currently need much less in-
formation from the farmer associations, whose negotiating power has therefore been reduced102.  

Farming community: Besides farmer associations another crucial actor within the farming 
community are the agricultural chambers. In Austria membership to the particular federal 
agricultural chamber is obligatory. The chambers have high influence on politicians and also on 
the AMA (Michelsen et al., 2001). Despite initial opposition between the agricultural chambers 
and the organic farmers and their associations the growth of organic in Austria has improved the 
relationships between them chambers and associations work now together in several topics (e.g., 
organic extension systems). However, organic farmers and their associations still feel that the 
chambers do not represent their interests (Michelsen et al., 2001).  

 

Discussion, Conclusion and further Questions 
We can now give some indications of what such a development might look like, if we approach it 
with the combination of the concepts decribed above: 

 
It would be premature to identify here the current phase of the Adaptive Cycle of Bioaustria, its 
organizational field and its wider environment. Yet, there are certain indications: After years of 
growth there is certainly more capital in this system: More farmers, more agricultural products, 
bigger sales and markets etc. However, as already described this growth of capital slowed down 
recently. Due to the growth in organic farming and the consolidation process the number of 
members of Bioaustria increased. Also the organization itself grew in regard of staff, budget and 
areas of operation. The former associations now are integrated in one organizational structure. 
Due to its size, professional structures are needed.  

After the consolidation process within the organic farmer associations and the retail sector the 
remaining actors depend more on each other. This development could be read as an increasing 
degree of interconnection, because the obligatory dependencies decrease the flexibility among the 
actors (also in this context Milestad and Darnhofer (2003) see here a decrease of the adaptability 
of the organic agrifood system).There are connections between Bioaustria and other organizations 
                                                 
101 AMA is a semi – public organization that takes over the marketing for Austrian agricultural products and the operative 
administration of ÖPUL and introduced a, not very successful, label for certified organic products (Michelsen et al., 2001) 
102 According to an interview conducted with an official of Bioaustria in 2013
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also via its engagement in sales companies and marketing. Also the connections between 
Bioaustria (and its predecessors) and the state heavily strengthened over the time and there is the 
attempt to work closer with other organizations in its environment like AMA and the chambers.  

If we take over the perspective of the second variety of the Adaptive Cycle it can be seen that 
there had been a phase of more opposing opinions within the farmer association scene. With the 
formation of Bioaustria this dispute (i.e. opposing positions) has stopped and a kind of consensus 
has been established. It was clearly an aim of the foundation that the associations should speak 
with one voice. In Austrian politics, the consensus that organic farming is good established even 
earlier. Also the conflicts with the chambers, the co-operatives and the AMA decreased.  

If we combine the insights of the two varieties hints get obvious that Bioaustria as an organiza-
tion itself could has moved from a r – to a K – Phase. In our opinion the same thing could be said 
for the organizational environment of Bioaustria but in attenuated way. Those suggested phases 
of the Adaptive Cycle of Bioaustria and its organizational environment can indicate the potential 
for a decreasing IAC of Bioaustria. This would mean that there is the current need for responsible 
actors to reflect about the role and influences of certain institutions. Thus a in -depth analysis of 
the IAC would be necessary to confirm this trend, but we cannot deliver that here. However, we 
can point out some questions that would be important for such an assessment according to the 
ACW: 

 How did the role of trust changed in comparison to the original organic agrifood system 
(see Nigg & Schermer, 2005)?  

 How does the increasing regulation and institutionalization of the agrifood system and the 
professionalization of organic farmer associations affect for the possibility of autonomous 
change of actors within Bioaustria? 

 How does the consolidation process within the farmer association - scene (and also to 
lesser degree in the market) influence the variety and fair governance within Bioaustria 
and between it and other organizations?  

 Does one, unified associations “produce” leaders for the organic movement? 

 Did the consolidation process equip Bioaustria with more financial, authoritative and hu-
man resources and did this increase the IAC of its officials?  

These issues have to be addressed before the IAC of Bioaustria can be assessed. We believe that 
this analytical approach will help to raise and answer crucial questions about the institutional 
change and sustainable development of organic farmer associations. We suggest it could be a 
useful tool for researchers and officials to reflect upon ongoing processes and help to guide or-
ganic farming through a changing world. 

. 
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Abstract: The organic food market is constantly evolving and organic products are exchanged at 
multiple markets constituted by particular forms of interaction between producers and consumers. 
The aim of this paper is to explore how the market influences organic production by looking at 
the relation between the market and producers engagement towards trust and quality building as 
well as farm level production strategy. We distinguish between four different market 
agencements, an arrangement of actors with agency: 1) standardizing market agencement, 2) per-
sonalizing market agencement 3) virtualizing market agencement and 4) aesthetifying market 
agencement. Through qualitative interviews with organic producers, several different strategies 
are identified. The data indicates that the market relation of the farmer influences production 
strategy and how trust and quality is build. In the standardizing market agencement producers 
applies an adaptable production strategy, trust and quality is bound to standards and labels. In the 
personifying market agencement the production strategy is diversified, trust and quality is negoti-
ated directly. In the virtualizing market agencement production strategy is also diversified, trust 
and quality is negotiated indirectly via internet or mediated by word of mouth and in the 
aesthetifying market agencement production strategy is dedicated, trust and quality relies on ex-
ternal qualification.  

Keywords: Alternative Food Networks, Market agencement; Actor-Network Theory; Organic 
food 

 
 
Introduction 
A market is never in a stable state of equilibrium, but it evolve in a reflexive process whereby the 
actors consciously adapt and negotiate their position in relation to other actors (Callon et al., 
2002). Within agro-food studies it has long been debated how the market influences the devel-
opment of organic food networks and what consequences follows from this development. Quality 
and trust are important fundamental components of the organic food market since prices are high-
er and the organic quality is not immediate. The Danish organic market has evolved, but the rela-
tion is between the market development and the fundamental components of organic food pro-
duction trust and quality and the farm level production strategy remains unclear. The aim of this 
paper is to explore how the market influences organic production by looking at the relation be-
tween the market and producers engagement towards trust and quality building as well as farm 
level production strategy.  

The organic production sector in Denmark provides an interesting case to study the relation be-
tween the organic market and the conditions of production. It has been a political aim for the past 
25 years that the development in the organic production should be balanced by an equal devel-
opment in the market for organic produce. In 2012 the organic sales in Denmark were around 
€700 million accounting for around 7.5 % of staple good sales, consequently Denmark is one of 
the countries in the world with the largest markets of organic goods per capita (DST, 2012). The 
organic market expanded particularly fast following the introduction of organic products into 
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discount stores in 2005, with annual growth rates of 12-33 % (Hindborg, 2008). The state and the 
retail sector has played an important role in the development of the organic food production in 
Denmark and producers have gradually attempted to adapt to the demands of the retail sector 
(Schvartzman, 2012).  

It is unfruitful to debate whether or not the market and influences farming, acting at the market is 
a fundamental necessity for farmers who wish to stay in business. The organic market in Den-
mark has developed and consequently Denmark is either extremely conventionalized or otherwise 
something else has happened. We will focus at how farmers are thinking about the market and 
how this affects their decision making. Before empirically exploring the relation between the 
market and producers engagement towards trust and quality building as well as farm level pro-
duction strategy, we will take a small detour to better understand what market the market is and 
does. 

 
Approaching “the market” 
Markets are both differentiated and diversified, they evolve in a reflexive process whereby the 
actors consciously adapt and negotiate their position in relation to other actors (Callon et al., 
2002). Our understanding of the market is informed by Actor-Network Theory (ANT), where the 
market is seen as an institution that mixes humans and non-humans and controls their relations 
(Callon, 1999). A market transaction involves marketizing what is exchanged, through a process 
of entanglement and disentanglement, whereby certain ties with other actors are cut while others 
are internalized (Callon, 1999).  

Following Çal kan and Callon (2009) we perceive markets as market agencements, an arrange-
ment of sociotechnical actors framing a particular way of being economic, which organize the 
conception, production and circulation of goods and construct a space of confrontation and power 
struggle (Çal kan & Callon, 2009). Agencements are a combination of heterogeneous elements 
which have been adjusted to one another and are endowed with agency. Different market 
agencements consequently operate with different framings of what it means to be economic. It is 
therefore fundamentally wrong to talk about markets in a singular form, there are multiple differ-
ent markets. 

Market agencements vary in terms of how products are singularized, which marketizing agencies 
contribute, how the market encounter, price-setting market design and maintenance is organized 
(Çal kan & Callon, 2010). In this paper we will focus on this template and examine how the pro-
cess of singularization occurs in different markets for organic produce. In our analysis we have 
attempted to understand how farmers categorize their different market options, and investigate 
the difference is among these. We will attempt to group market relations, based on the interac-
tions at the market. We recognize that all market agencements are in a sense unique, but we have 
decided to make a distinction of different market agencements because our inquiry is about the 
overall development in the organic food market. . The distinction serves as a tool which enables 
us to reflect on what the difference in market agencement implies for the actors which are part of 
the network.  

 
We will explore the difference among market agencements by focusing on two aspects of the 
transaction (trust and quality) and farm level actions (production strategy). Following the ANT 
approach laid out earlier for this paper we understand A) Qualities are the stabilized outcome of a 
process of qualification, whereby certain relations are disentangled from the product and others 
internalized to have specific aspects of the product presented to the consumer (Callon et al., 
2002). For the consumer there is no immediate difference between an organic product and a con-
ventional, the difference therefore needs to be enacted, through qualification. Quality is therefore 
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not something which is inherent to the product itself, but it is the process by which the quality 
“comes alive”. B) Trust fundamentally relates to the expectations actors can have towards the 
network as a whole and other actors in the network, trust-building processes are means for enrol-
ling agents in networks and thus for stabilizing associations like quality (Sztompka, 1999 ; Mur-
phy, 2006 ; Möllering, 2006). The focus therefore becomes on how actors generate meaning, 
which might lead to economic practices. C) Production strategy, relates to how the products are 
produced, the temporality of the production and the market related risks which the producers 
have to manage. Production strategy of course depends on numerous factors in addition to the 
market, like available technology, crop rotation and biophysical factors like soil and climate. In 
this paper we will however focus on the relation between production strategy and the market, 
keeping in mind that other factors also has an influence on the production strategy.  

Methods 
Empirically the paper draws on 13 semistructured interviews with organic producers in Denmark 
conducted in the fall of 2012 and 2013. Interviewing for the project is still pending103. We have 
interviewed the farmers as decision-makers and have asked them to reflect their market network 
relations. The interviews have all been conducted at the farms, afterwards transcribed verbatim 
and meaning condensed addressing the three aspects of the inquiry (Brinkmann, 2010). For an 
anonymized overview of the farmers who have been interviewed, see Fehler! Verweisquelle 
onnte nicht gefunden werden.. To Our ambition with the inquiry has been to analyze the differ-
ence across the different markets and consequently the interviewees have been selected based on 
a strategy of maximum variation in markets and production (Flyvbjerg, 2006 ; Brinkmann, 2008). 

Table 1: Overview of the farmers interviewed as part of the inquiry.  
Production  Size 

(ha) 
Market 

Dairy farmer 220 Dairy, direct meat sales 
Vegetable grower 120 Processing company 
Dairy farmer 150 Dairy 
Dairy farmer 325 Dairy, chickens and vegetables for local sale 
Plant producer 180 Wholesale company; processing company 
Vegetable grower, 
Plant producer, meat 
producer 

44 Farm shop, box scheme 

Plant producer 300 Wholesale company, processing company 
Plant producer 200 Wholesale company, direct meat sales 
Plant producer 175 Wholesale company 
Plant producer 120 Wholesale company 
Vegetable grower 75 Farm shop, food communities, box scheme 
Vegetable grower 230 food communities, supermarkets 

Vegetable grower 150 Farm shop, food communities, box scheme 
 
 
Results 
Analyses of the interviews as well as a review of studies of Alternative Food Network markets 
indicate four different market agencements, distinguished by different forms of interaction and 
hence embedded social relations, which have been given a name to reflect the agency of each 
agencement, see also table 2.  

1) Standardizing market agencement, here producers and consumers never interact directly and 
it is not possible for the consumer trace the product history at the market, origin or is not part of 

                                                 
103 The interviews will be carried out until saturation, but we are not entirely there yet. 
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the good which is transferred at the market (Busch, 2000 ; Guthman, 2003 ; Raynolds, 2004 ; 
Burch & Lawrence, 2005 ; Kamp, 2012).  

2) Personifying market agencement, here interactions take place face-to-face and producers and 
consumers negotiate prices and qualities directly with each other (Hinrichs, 2000 ; Kirwan, 2006 ; 
Blake et al., 2010 ; Milestad et al., 2010).  

3) Virtualizing market agencement, here interactions are virtual and producers are able to pre-
sent the aspects of their production which the wish to highlight and to some extend communicate 
with consumers via virtual personal interaction (Kjeldsen & Thorsoe – Forthcomming; (Adelaar 
et al., 2004)).  

4) Aesthetifying market agencement, here producers and consumers do not necessarily interact. 
Products are usually more expensive than comparable products in the same category and produc-
ers need to highlighting the added value (Stræte & Marsden, 2006 ; Stræte, 2008 ; Manniche & 
Larsen, 2013).  

 
Quality, trust and production strategies in the standardizing market agencement 
The standardizing market agencement is characterized by many suppliers selling similar products 
exemplified by for instance the world market or discount supermarkets. Standards consists of a 
set of measurable quality parameters marking a difference between organic and other forms of 
production, they are enacted through a set of everyday practices coordinating the activities in the 
food network (Kamp, 2012).). In order for an issue to become standardized a process of mobiliza-
tion of various actors needs to occur. The rejection of pesticide use has become a standard within 
organic production because the use of pesticides has been problematized by research, and because 
actors supporting the rejection have been mobilized. Quality in the standardizing market 
agencement is stabilized by these standards. Quality is thus something which can be measured 
(using instruments and following specific methods), this allows for competition and comparison 
among producers. The producers acting in the standardizing market agencement are producing 
products which are consumed in large quantities, like grain, milk and vegetables, which allows 
for a high degree of competitiveness among different producers.  

Trust towards the organic food system is build via formal institutional arrangements and external 
qualification like labeling and control schemes, which are able to build trust at a distance 
(Renting et al., 2003). The producers interviewed for the paper therefore did not focus on the end 
consumers in their practice, but at the retailers and the world market for their specific produce, 
since this is what has an influence on their practice. As one of the interviewees remarks: “I think 
that it is just as important as being a good plant producer to follow the market (red: world mar-
ket), because you can really be cheated.”  

Since the producers focus at the world market, they face different uncertainties due to short term 
or no contracts prior to production, which is driven by the retailers and wholesalers desire for 
competition, low prices and flexibility. The producers respond to the risk posed by the fluctuating 
world market prices and short term contracts with different strategies: A) Distributing the risk by 
not relying on just one product or contract for all produce, but distributing the risk by forming 
many smaller contracts with different producers to not rely on only one contract. B) Flexibility, 
by investing in storage facilities and setting aside capital, which enable producers to store pro-
duce when prices are low and sell when they are high. C) Networking, by maintaining a large 
network in the retailing sector and always be open towards new market opportunities. D) Broker-
ing, by follow developments in the world market to time the sale of their produce, when prices 
are right. E) Scanning the market for the best price of their produce. F) Last minute crop selec-
tion, to be able to grow the most profitable crops. Consequently the production strategy at the 
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standardizing market agencement is highly adaptable and producers are able to quickly shift pro-
duction to accommodate the market.  

Quality, trust and production strategies in the personifying market agencement 
The personifying market agencement is characterized by the face-to face interaction between 
producers and consumers, represented by outlets such as farm shops and farmers market. Prod-
ucts like meat and vegetables are typically transferred at these markets. The face-to-face interac-
tion is a requirement for acting in the personifying market agencement, trust and quality is thus 
also build in the direct interaction. The interaction is also a source of joy and motivation for the 
participants. Producers are responsible for all the tasks in the commodity chain from food produc-
tion to processing, advertising and sales, consequently they earns a high price pr. unit, but are not 
able to sell in bulk. Producers are able to completely control their self- and product presentation 
and address specific concerns of interests of the consumers and the product quality is very adapt-
able and can be tailored to meet the specific requirements of each customer. Similarly the direct 
interaction is an important quality in itself in this market agencement. 

In the personifying market agencement there is potentially a high degree of transparency and the 
consumers can know all they wish about the production. This puts a requirement on the producers 
to also be honest and open, otherwise the trust displayed towards them will erode. Trust is negoti-
ated face-to-face and the general labeling and regulation of organic products is of minor im-
portance for the consumers, because their assessment is partly based on their perception of the 
producer. Upon asked whether his produce was organic one of the producers at a farmers market 
replied:  “nah” to resemble, that he abstained from pesticide use, but was not certified organic 
producer. This logic makes sense in this agencement because trust is displayed towards him as a 
person and not bound to a label, where requirements are fixed.  

The production strategy reflects the need to have a continuous supply of fresh, seasonal and local 
produce for their customers. Producers will therefore need to grow multiple crops, different varie-
ties ripening at various times to always have a supply to sell. At the same time producers attempt 
to build personal relations and displaying the transparent character of the food network for the 
consumers. Producers do not only need to grow produce, they also have to nourish the social rela-
tions on which their sale depends, as one farmer remarks:  “It is more fun this way because we 
get to know each other in the local community, there is more understanding of what it is that you 
go about doing and what others do for that matter. Some of the people we meet we would not 
know otherwise, but because we have this connection it also becomes something social, we do not 
only run a streamlined production, there are also other things which are important for us.” The 
producers are not to the same extend as other market agencements exposed to competitions from 
other producers, because their sales depend on long term social relations, which are not easily 
changed. This on the other hand need to be taken into account in the production, and the farmer 
must be open towards the consumers and for instance willing to “give a tour of the farm at any 
time” as one of the interviewees remark.  

 
Quality, trust and production strategies in the virtualizing market agencement 
Virtualizing market agencements are organized online, represented by for instance box schemes, 
food communities and internet shops, characterized by delivering a unique and highly convenient 
service for their consumers. Another important aspect where this market agencement differs from 
the others is that the quality of the products is not directly observable when the purchase is made, 
actors virtualizingneed to continuously produce and reproduce quality and trust. Interactions are 
primarily virtual, but are also combined with face-to-face interactions, when farms or farm shops 
are visited or produce delivered. Online communication is therefore also used as an extension to 
direct personal interaction.  
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Online communication provides the producers with a platform to build qualities which are differ-
ent from what can be found in other markets. It allows the producers to mediate more knowledge 
along with the products. A producer delivering vegetables to the Food Communities talks about 
the benefit of being able to attach a little information to the products: “If you are able to inform 
about the product and why it is the way it is, then you can also sell a slightly poorer quality, 
though at a discount price.” several times this has enabled him to sell products which he would 
usually be forced to waste. The extra information which can be mediated with the products is 
important for building qualities which cannot be build through other market channels. The infor-
mation changes the quality of the food; suddenly it becomes meaningful to eat an odd size cab-
bage because it can be perceived as the support of a local farmer or a protest against the conven-
tional food system because it is a product that would have been wasted, if not for this particular 
market agencement. 

Trust is built in the form of what Sztompka (1999) calls virtual personal trust. More than any-
thing it is thus important that producers are able to present their products and production practice 
via online media, because that is the platform of engagement in this network. Labeling and con-
trol schemes are also important for producers, since consumers often have no direct access to 
monitor production, but it functions more as a basic quality assurance. The quality is not visible 
to consumers upon purchase and one “bad apple” will have detrimental effects on the consumer’s 
perception of their business because they rely on the produces to sell products with the quality 
they expect. If consumers are discontent they also have an efficient platform for showing this. 
Building trust for an online business platform therefore requires good skills in managing the ex-
pectations of the consumers and to not raise expectations which cannot be fulfilled. It also re-
quires a physical presence at food festivals, farm fairs and such like, so consumers are able to get 
familiar with the business and its values. 

Producers in this network are diverse and cover a both local and national network, which is also 
reflected in many different production strategies. Among the producers we interviewed who act at 
the local and regional level producers and products are quite diversified, much like the personify-
ing market agencement, but associated with a different service embedded into the products. 
Among producers acting at a national level production strategy tend to be dedicated much like 
those at the gourmet market, selling processed long-lasting, products like sausages, charcuteri or 
other specialty products.   

Quality, trust and production strategies in the aesthetifying market agencement 
The aesthetifying market agencement build products with unique qualities, like gourmet products 
retailed for instance through delicacy shops and supermarkets deli sections. Rather than compet-
ing on price with competitors this market agencement is characterized by actors who are trying to 
develop products with unique characteristics, which cannot be reproduced, inherent for instance 
in a concept like terroir. Products are typically highly processed, like sausages, charcuteri, dairy 
products, and flour from old grain varieties. Similarly the market for gourmet products is rarely at 
a local scale only. The story of one of the farmers is instructive; first he initiated a small dairy 
producing high quality cheese, which he tried to sell from a farm shop in the countryside. After 3 
years he went bankrupt because he could not sell enough cheese. After the bankruptcy he formed 
a new company with the same equipment, but this time in collaboration with a much larger dairy, 
sharing labor and using their sales network, and is now a success story.   

Gourmet products are considerably more expensive than similar products in the same categories 
and the market is rarely local in scale, it is therefore a challenge for the producers to build trust 
and a perception of superior quality from a distance. Since uniqueness rather than uniformity is 
an important parameter it is important for the producers to communicate how seasonality, specific 
locality, breeds or varieties is influencing the product characteristics. Some of these qualities are 
not directly observable and the consumer needs to be trained in both tasting and the production 
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process in order to appreciate the quality. It is therefore crucial that this information is mediated 
along with the product; otherwise it becomes meaningless and insignificant. Independent actors 
like chefs, nutritionists or butchers are often enrolled to appraise the qualities and uniqueness of 
the products, but also non-human actors like place based narratives, designed wrapping and rare 
ingredients which carries specific narratives. Gourmet products depend on the external endorse-
ments for establishing the process of qualification and trust building. Trust is therefore not only 
displayed towards the producers and production as such, but rather towards the whole qualifica-
tion process and the actors which are mobilized. Labeling and control schemes is just one dimen-
sion of the qualities of the products, for some products it is a it is a basic quality parameter on top 
of which the additional qualities are added, in other cases labeling is indifferent because it is only 
able to indicate a minimum standard and not underscore the uniqueness of the product.       

Building gourmet quality is resource consuming, because the actions of many actors need to be 
coordinated and thus requires a long term commitment. When the production becomes attuned 
towards the aesthetifying market agencement, changing the strategy is difficult. Producers there-
fore need to be dedicated towards their products and align all the actors in the network towards 
building the specific product. Producing gourmet products requires strong control of other actors 
in the network because all must work towards the same quality ideals. At the same time many 
actors will often be required because different specialty functions need to be performed and inte-
grated. As one actor of the aesthetifying market agencement remarks: “From field to fork is the 
most important principle to what we do. We would like to control the whole process. We have 
realized, that we want to compete with the best in the world and therefore we would like to con-
trol that all the links in the chain”.  

 
Discussion 
The farmers interviewed all share an orientation towards the market. All consider the ability to 
sell the produce as a fundamental task of being a farmer. Their ideas about the market however 
differ considerably. In the following section we will look further into the different perceptions of 
the market and the relation between market agencement, quality, trust and production strategy, 
table 2 summarizes the findings of the four market agencements.  

Building quality – dynamic relations 
The paper demonstrates that quality cannot be understood separately from the social relations 
entangled with the products. Materially the same products might be transferred at different mar-
kets, but being embedded with different social relations it is still not similar, and the different 
social relations gives different meanings to the products. Many producers have relations with 
multiple market agencements and this seems to create synergy for the producers, because they are 
able to produce and transfer a broader set of qualities. Farmers who produce milk for the stand-
ardizing market agencement, for instance also raise bull calf’s for local consumption and many 
farm shops or participants at farmers markets also have an internet shop, which gives them a 
chance to familiarize and interact with their customers face-to-face, while also being able to de-
liver a convenient service once a good relation has been established. Acting at multiple markets is 
also a strategy for risk spreading, in particular for producers who acts at markets which are 
somewhat unsecure, like farmers markets where sales depends on attendance and producers 
might end up with too much of a certain crop.  

Building trust - expectations and consumers relations  
The social interaction varies with the market agencement and that gives rise to different expecta-
tions and relations of trust between producers and consumers. Virtualizing Producers face differ-
ent expectations in the different markets, because the expectations relate to the specific qualities 
which are produced in each market agencement. If producers act at a specific market they will 
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also need to fulfil these expectations otherwise they will not be able to act in that market for long. 
Consequently different mechanisms for generating trust are applied in the different markets be-
cause interaction varies and trust serves different functions in each market agencement.  

Production strategy – alignment with the market  
The paper demonstrates a congruency between the market agencement and the production strate-
gy. Market agencement sets condition for the production, but also that the relation is not unidirec-
tional from the market to the producers, production also conditions the market. The production 
strategy needs to fulfill the expectations of the different market agencements in terms of qualities 
and trust. The production strategy is the outcome of a complex decision-making process, influ-
enced by multiple factors, like personal values and visions for the farm, economy, available tech-
nology, capability and identity as a farmer, willingness to take risks and of course the current 
market conditions. It is however important to point out that the decision is taken consciously by 
the producer. Assuming a causal market impact is too rigid, producers are also co-producers of 
the market and select the market based on what production strategy they wish to follow. 

Table 2: Summary of the results 
Market agencement 
 

Examples Qualities Trust building Production strategy  
 

Standardizing mar-
ket agencement  
Low cost arrangement 
with specified product 
characteristics 

World market 
Discount su-
permarkets 

Build through standards 
labeling and visual in-
spection 

Bound to labels & 
no interest in build-
ing trust relations  

Adaptable, large 
scale, complying with 
standards, short term 
commitment 

Personifying market 
agencement  
Face-to-face interac-
tion 

Farmers mar-
ket 
Farmshops 

Qualities negotiated di-
rectly 

Personal trust build 
in direct interaction 
at farm or market 

Diversified and small 
scale, long term 
commitment 

Virtualizing market 
agencement 
Delivery of unique 
and convenient ser-
vice 

Box scheme  
Food Com-
munities 
Internet 

Convenience and infor-
mation. qualities build via 
internet and word of 
mouth 
 

Trust as virtual 
personal trust, 
indirect interaction, 
word of mouth 

Diversified and small 
scale or dedicated, 
long term commit-
ment 

Aesthetifying market 
agencement 
Products with unique 
characteristics  and 
dedicated production 

Delicacy 
shops 
Deli sections 
Restaurants  

External qualification 
process/alliances 

Mediating quality 
and trust using 
package, internet or 
network 
 

Dedicated, long-term 
commitment and 
above standards 
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Conclusion 
The Danish market for organic produce have undergone significant growth in the past 10 years 
and the four different market agencements have evolved during this development, responding to 
different pressures like increased demand for organic produce, changing consumer preferences, 
but also changes in goods supplied. Furthermore the Danish market has not evolved in isolation 
from the organic food market in Europe, the import and export has also increased quite signifi-
cantly during the period. The development has enabled producers with the capability and motiva-
tion for developing more large-scale organic productions, but the growing market has also ena-
bled the development of a niche sector which has developed new qualities. This alternative to the 
mainstream are not necessarily small scale and artisanal farmers, but can also be relatively large 
producers exploiting the possibilities in the market via alliances with actors in the retail sector. 
The markets therefore have co-evolved and conventionalization is therefore not the inevitable 
consequence of a growing organic market. Rather than describing the development as conven-
tionalization it can better be characterized as a diversification, since today there is a greater varie-
ty in product qualities and producer/consumer relations.   

The paper demonstrates that the organic market cannot be understood as one single market, there 
are multiple different markets, which are diversified in terms of both the qualities which are 
transferred, the relations of trust underpinning the market and the production strategy of the 
farmers participating at the market. It is thus important to distinguish between different markets 
and explore what opportunities the different markets offer. As shown here the concept of market 
agencement provides an opportunity for exploring the processes whereby quality, trust and pro-
duction strategy is negotiated and thereby also describing the difference among markets, as well 
as the significance of this difference for the actors in the network. The paper indicates that when 
the conditions for the production of a specific quality become unfavorable for a producer, three 
choices are available, adapt to the market, leave the market or explore or build a new market. 
Some producers therefore also attempt to “grow” markets that are able to transfer the goods they 
produce.  
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Abstract: The aim of the paper is to present results from a review of successful mid-scale organ-
ic values-based chains, where characteristics of such chains and their strategies for growth are in 
focus. The work is part of an EU-project, Healthy Growth, where ten European countries partici-
pate104. Results are based on reviewed research in each participating country and a general review 
of research on successful chains. Results show that successful mid-scale values-based chains are 
characterized by an emphasis on diverse values and product qualities, they emphasize personal 
relationships between chain actors, are based on a diversity of consciously chosen sale channels- 
both direct and indirect and utilize a variety of communication channels/means to communicate 
values and product qualities to consumers. They also employ a diversity of organizational 
forms/structures, where different forms of producer organizations are common in the majority of 
chains. 

Keywords: organic, mid-scale values-based chain, product qualities, healthy growth 

 
 
Introduction 
The dominating players in the organic markets are mainstream large-scale market chains on the 
one hand, and small-scale local marketing initiatives on the other. Some challenges underlie these 
two main channels of sale. The large-scale players can effectively handle large volumes, but their 
capacity or ability to transmit information about organic values tends to be limited to basic stand-
ards and regulations, such as EU regulations (Noe and Alrøe, 2011). Additionally, the mechanism 
of mainstream marketing leads to smaller economic returns to farmers and loss of their control 
over the supply chain (Schermer et al, 2011). Conventionalization of organic food chains is tak-
ing place when organic foods do not differ in any great degree from other foods in large-scale 
chains (Guthman, 2004). Local food marketing initiatives, which are based on short food supply 
chains, tend to function through a close and trust based relationship between producer and con-
sumer, which ensure a high level of integrity (Milestad et al, 2010; Lamine, 2005). What charac-
terizes such initiatives is however an inherent problem in moving from niche to volume (Mount, 
2012). While these two types of organic chains are well described in the literature, meso-forms 
are lagging (Knudsen et al, 2006). In this paper the aim is to carry out a state-of-the-art review of 
literature on healthy growth initiatives in organic value chains, initiatives that manage to combine 
an increased volume while at the same time securing and advancing organic values. The main 
focus is on what characterize such successful chains and their strategies for growth. 

Definitions of concepts 
To conduct a state-of-the-art review of “mid-scale values-based chains”, we had to define what 
we meant by the concept. Based on literature reviews and discussions within the Healthy Growth 
team, we ended up with the following definition of mid-scale values-based chains as chains that: 

 handle high-quality, differentiated food products of a certain volume 

                                                 
104 Healthy Growth: From niche to volume with integrity and trust, is a project under CORE Organic II. 
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 involve a number of producers (more than one farmer/producer) 
 communication is mainly indirect between producer/farmer and consumer 
 involve at least one separate actor as an intermediary between producer and consumer 
 involve a minimum of one stage of product transformation (packaging, processing etc.) 

and therefore two steps of transmission (farmer - intermediary actor/initiative - consumer)  
 place usually emphasis on both the values associated with the food and the values associ-

ated with the business relationship within the food supply chain, and perceive at least 
some supply chain actors as strategic partners 

 consist of actors and initiatives such as food businesses, retailers, associations, networks 
or other initiatives 

 
Differentiation means to create and market unique products for varied customer groups where the 
aim is to create a superior fulfillment of customer needs in one or several product attributes. Thus 
to develop customer satisfaction and loyalty, which can be used to charge a premium price for 
products. Such a strategy aims at reducing the price sensitivity of consumers by offering unique-
ness (Porter, 1980). With differentiated food products we first and foremost mean products that 
are differentiated from conventional products and mainstream organic products. 

We divide communication into direct- and indirect communication between producers of food 
products and consumers. Direct communication means face-to-face communication between pro-
ducer and consumer, or communication through phone, Internet or e-mail. Indirect communica-
tion means that there is no contact between producers and consumers, and communication has to 
be arranged in other ways, for example with the use of brands or labels (Renting et al, 2003).  

“Mid-scale” and “values-based” are not concepts commonly used in European research on or-
ganic food chains. In the U.S., these are concepts developed and used as a basis for developing 
middle sized farms, which were gradually disappearing because they were too big for direct mar-
keting and too small for commodity markets (Stevenson et al, 2011). The Healthy Growth project 
members still found the concepts “mid-scale” and “values-based” appropriate also for European 
quality food chains, but as a concept for food chains which handle larger volume than volume 
passing from direct sale (small scale), but less volume passing than a conventional chain (large 
scale) and hence are able to handle both volume and value. 

Methodology 
Each research partner of the Healthy Growth project developed a national state-of-the-art report 
based on guidelines developed for this. The guidelines included a disposal for national reports 
and questions to be answered under each point. The first points were about contextual conditions 
of importance to understand the situation surrounding the organic food sector in the different 
countries. The main section of questions were about research on successful mid-scale values-
based chains including many points describing such chains, and challenges and success factors 
connected to growth processes. The disposal ended with questions about theoretical and methodi-
cal approaches of existing research and main lessons learned from the revision. 

According to the reviews, national teams have conducted searches based on appropriate key-
words suggested in the guidelines105 and in some cases supplemented with other words. Some 
countries have additionally visited relevant websites for research projects and literature. Most 
countries report a lack of case study research on organic mid-scale values-based chains. Only 
Austria has selected cases based on 1: a broad variety that reflects the research conducted in the 
area of mid-scale values-based food chains and 2: studies that take into account Austrian charac-
                                                 
105 Local food/Regional food/speciality food/quality food production – regional/rural development; Alternative food supply 
chain/short food supply chains/alternative food networks/new food supply chains/local or regional food systems; Sustainable food 
systems/sustainable food chains/organic food chains, etc; Midscale food value chain 
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teristics. The search for literature outside the participating countries were conducted by using the 
same key words as defined in the guidelines. In addition, two case studies from Europe (Marsden 
et al, 2000; Marsden and Smith, 2004) and one from the U.S. (Stevenson, 2009; Stevenson et al, 
2011) have been included in this study. Table 1 shows case studies included in the literature re-
view and type of initiatives. 

Table 1: Overview of the case studies reviewed 
                       
Case studies:      

 
Name of the study: 

                                                                               
Type of initiative: 

Austria :   
C1= Adamah-Hof Box-scheme/producer initiative 
C2= Bioalpin/Bio vom Berg Producer initiative 
C3 Walserstolz Producer initiative 
C4 Biobauern Sulzberg Producer initiative 
C5 BERSTA & EVI Consumer – producer initiative 
Denmark:   
C1 Danish organic bread chains Processors and retailer 
C2 The Organic Freshware Terminal Producer initiative 
C3 Box schemes – Aarstiderne.com Box-scheme/producer initiative 
C4 Danish CSAs – Spidsroden & 

Landbrugslauget 
Consumer initiatives 

C5 Thise – Irma (Coop-Denmark) Producer initiative 
C6 The Danish Organic Vegetable Chain Association 
C7 Fejø Fruit – Dansk Kernfrugt – Irma Retailer association 
C8 Bornholmsgrisen Processor and retailer 
France:   
C1 AMAPs in Provence Box-scheme/consumer initiative 
C2 Norabio Box-scheme/producers initiative 
C3 The Valbio case Box-scheme/producers initiative 
C4 The Small Producer brand Producer initiative 
C5 The Biobougogne Viande case (OMIARD 

project) 
Producer initiative 

C6 Collective producers’ initiative (Liproco 
project) 

Producers initiative 

C7 FNAB, Organic marketing channels Producer initiative 
C8 Biocoop Consumer initiative 
Sweden:   
C1 Farmers in the Ekolådan Distribution Net-

work 
Box-scheme/wholesaler initiative 

C2 Upplandsbonden Producer initiative  
C3 Goat cheese production in Sweden Producer initiative  
Norway:   
C1 Growth in four local food firms Processors initiative 
U.S:   
C1 Four values-based food supply chains: 

Executive summary 
Producers and non-profit business initiative 

U.K:   
C1 The Llyn Beef Producer Co-operative Producer initiative 
UK and Hol-
land: 

  

C1 The Graig farm and the Waddengroup 
Foundationn 

Producers and a foundation 

 
 
 
 
  



 

979 

Scope of Literature 
The national reports show that research on mid-scale organic values-based chains vary among 
countries. While researchers in a few countries have conducted a range of studies, in others it was 
not possible to find any or very few studies. There might be different reasons for the lack of re-
search. Some countries have not yet developed many mid-scale values-based organic chains and 
in many countries there has not been much focus on the whole chain but rather on other aspects 
of the organic sector (for example Finland, Germany, France, Sweden and Norway). The 25 case 
studies from the national reports were distributed between the following countries: four from 
Sweden, one from Norway, eight from Denmark, five from Austria and eight from France106. 
Background for the studies, goals, research approaches and methodologies differ. The studies 
contribute with important knowledge according to growth, development and change of mid-scale 
values-based chains.  

In the range of case studies presented, some focus on the value chain for one product and others 
on chains including many products. Examples of products included are bread, vegetables and 
fruits, meat products, dairy products and flour. Type of initiatives vary (Table 1) from consumer 
initiative such as shops and consumer owned farms (4107), producer – consumer co-operatives 
(1108), producers’ initiatives such as a farmers’ initiative or cooperation between farmers orga-
nized as cooperatives, foundations, associations etc. (18109), processors initiative (1110 ), processor 
and retailer initiative (1111), wholesaler (1112) and different association/non-profit organization 
initiative (3113). There are six box-schemes among the cases reviewed114. In the U.S. literature 
several authors use the notion “driver organization” which is the firm, organization or initiative in 
a particular supply chain that facilitates chain management and brings other supply chain partici-
pants together (Lerman, 2012). What here is described as type of initiative, usually represent the 
driver organization.  

The guidelines asked for successful case studies that were defined as chains, which were able to 
combine growth and added value. Some of the case studies presented are successful according to 
this definition, while a few are not. Studies that describe development over a period of time show 
that a successful period may be followed by a period of struggling for survival or vice versa, 
where some chains are able to adapt to new circumstances and others not (NR Austria, 
Furtschegger and Schermer, 2013, NR Denmark, Kjeldsen et al, 2013, NR Norway, Kvam and 
Bjørkhaug, 2013). 

Research in the reviewed literature relied heavily on qualitative research methods. Both single 
case studies and multiple case studies are conducted. The case studies are mainly based on quali-
tative interviews; open ended, semi-structured and structured interviews. Focus group discussions 
with consumers are used in one case. Quantitative surveys are used only in very few cases, and 
statistical analysis, data-based analysis and GIS-based spatial analysis have been conducted in 
one study. Mainly micro and meso level has been in focus in reviewed studies. There is in general 
a lack of generalization and synthesis of insight in European research in the field. In contrast, 
U.S. researchers have conducted many studies of mid-scale values-based chains, reviews are 

                                                 
106 Both “grey” literature and research literature on mid-scale values-based chains are presented in the French report (National 
report France). 
107 Case1 and Case 8 France, Case 4 Denmark. 
108 C5 Austria, 
109 C1, C2, C3 and C4 Austria, C3 and C4 Sweden, C2, C3, C4, C5, C6 and C7 France, C2, C3 and C5 Denmark, Marsden et al 
2000, Marsden and Smith 2005, Stevenson 2009. 
110 C1 Norway, 
111 C8 Denmark 
112 C1 Sweden 
113 C6 Denmark, C7 Denmark, Stevenson 2009. 
114 C1 Austria, C2 Sweden,C1 France, C2 France, C3 France, C3 Denmark 
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conducted and both generalizations and synthesized insight from studies are conducted (Lerman, 
2012).  

Authors have used a range of theoretical concepts and orientations from social science as a 
framework for their papers, particularly stemming from disciplines such as sociology, economy 
and geography. Both grand and middle - range theories are used, multidisciplinary - and in some 
cases actor-oriented approaches.    

 
Main characteristics of successful chains 
 
A diversity of values and product qualities 
In this paper we use the terms “values” of products and “product qualities” interchangeably, be-
cause we define a value of a product or a chain as a product quality. The review shows that suc-
cessful chains emphasis a range of values:  

Geographical proximity: In nearly all cases studied, geographical proximity/regional origin was a 
value chain actors used to differentiate products. Proximity was usually connected to local and 
regional products, and sometimes linked to culture and history (for example in Furtschegger and 
Schermer, 2013, Siriex et al, 2009 in Lamine et al, 2013, Marsden and Smith, 2004, Marsden et a, 
2000, Stevenson, 2009).  

Social and ethical concerns: Nearly all case-studies reviewed also emphasized social and ethical 
concerns as a value and thus a quality of products. The most frequent value mentioned was fair 
price for producers, but also fair relationships along the chain, affordable prices for consumers, 
fair working conditions for employees and fair trade for imported products and social sustainabil-
ity. Animal welfare beyond organic standard is mentioned, and in one case social and educational 
projects were also supported (Furtschegger and Schermer, 2013).   

Environmental concerns are mainly described as organic quality according to EU standard. In 
some chains actors go beyond established organic qualities, for example where climate action 
plans were conducted for farmers (Stevenson, 2009; Schulz et al, 2013). No packaging is an ex-
ample of other values based on environmental concerns (Lamine et al, 2013). Support of small 
farms/small scale farming, biodiversity and land stewardship are also values emphasized in some 
cases reviewed (C1 and C4 Austria, Furtschegger and Schermer, 2013, Stevenson, 2009, C1 
France, Lamine et al, 2013).  

Special product feature: Such qualities are more in focus when studies on local food are re-
viewed, but are sometimes also a quality in organic chains. To describe special product features, 
terms used are: quality products, specialties, traditional practice and breeds, traditional recipes 
and/or processing, mountain pastures, premium processed products, product story, high nutrient 
content, etc. (C8 and C1 Denmark, Kjeldsen et al, 2013;  C2 and C3 Austria, Furtschegger and 
Schermer, 2013; C3 Sweden, Fauré et al, 2013; C1 Norway, Kvam and Bjørkhaug, 2013). 

Regional development: Not all reviews mention regional development as a value in itself, but it 
seems to be an implicit value in many of the cases.  In quite a lot of cases the aim of establishing 
the initiative is to develop a regionally embedded food network, or to build a regional supply 
chain to retain control over marketing of products. Community values are also mentioned in some 
cases. Where a regional brand is developed, which is the situation in many cases, it is a typical 
effort for regional development. 

Food safety is mentioned as a value and product quality where transparency and traceability 
along the chain are emphasized. There are also examples of safety related to qualities such as 
silage and GMO renunciation and no additives. 
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The reviews show that differentiation from large scale conventional chains and mainstream or-
ganic chains is based on a range of values. Values-based product differentiation depends on mul-
tidimensional quality differentiation strategies where in most cases these go far beyond organic 
standards. This means that successful mid-scale values-based chains have invested in- and devel-
oped a range of different strategies to build values and product differentiation. Product qualities 
emphasized are connected to different actors in the chain, in many cases to farmers, but also to 
other actors and sometimes to the whole chain. Qualities may be more or less challenging to es-
tablish according to, among others things, complexity and actors involved. In a Danish and Nor-
wegian case (C5 Denmark, Kjeldsen et al, 2013; C1 Norway, Kvam and Bjørkhaug, 2013) the 
activity of establishing product qualities is expressed as being based on a continuous focus on 
product development and multidimensional quality differentiation, where in the Norwegian case a 
lot of support is attained from external support institutions to develop new product qualities.  The 
U.S. case shows that a deepening of ecologic stewardship and social justice has been part of their 
growth strategy (Stevenson, 2009).  

A diversity of sale channels 
Retail is the most important channel for sale in chains reviewed, but a diversity of sale channels 
are used by many of the successful chains. Most producer organizations have established a diver-
sity of distribution channels, usually retailers, but also for example different forms of public pro-
curement such as school canteens, and sale to HoReCa. In many cases those channels are com-
bined with different forms of direct sale, such as own shop and Farmers Market. In some of these 
cases producers themselves may have other individual strategies and sell their own produced 
product through, for example, Farmers Market or own shop or restaurant (For example in C1  NR 
Austria, Furtschegger and Schermer, 2013; C7 NR France, Lamine et al 2013: C1 and C2 Swe-
den, Fauré, 2013;Marsden and Smith, 2005).  In box schemes reviewed, we see the same strategy 
in developing a range of other channels for sale, such as internet sale and sometimes own shops 
and restaurants in addition to the box schemes (C1 NR Austria Furtschegger and Schermer, 2013; 
Cx NR Denmark, Kjeldsen et al, 2013; C2 Sweden, Fauré et al, 2013).  

When looking for mid-scale values-based organic chains in the Healthy Growth project, a main 
point was that communication should be mainly indirect between producers and consumer (Chap-
ter 2).  Results show however that many of the successful chains have developed a diversity of 
sale channels, including both indirect and direct channels for communication. When growing, it 
seems to be important to maintain a close interaction with consumers for communication of quali-
ties and feedback through direct communication. The development of a diversity of regional sale 
channels might also be seen as a growth strategy. In this way, successful chains develop different 
channels to reach different regional customers in order to increase sales. Another important aim 
focusing on a diversity of sale channels is described in the Waddengroup Foundations’ growth 
strategy. Both at home and abroad, the principal sales channels are specialty shops and general 
grocers. “With this level of heterogeneity within the supply chain, the network can retain greater 
control over production levels, prices and the spatial distribution of gains” (Marsden and Smith, 
2005; 446-447). Other cases show different growth strategies, for example in C1 U.K. where 
markets are developed locally, regionally, nationwide and for export, different strategies are 
adopted for the different markets (Marsden et al, 2000).  

It is not only values of the chain and qualities of products that differentiates mid-scale chains 
from conventional and mainstream organic chains. In addition, choice of sale channels differenti-
ates mid-scale chains from the other sale channels that facilitate forms of direct communication 
with consumers beside indirect channels for sale. Developing of both direct- and indirect chan-
nels for sale may mutually support each other in securing growth and communicating of qualities, 
and thus strengthen the chains ability to grow.   
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Emphasizing relationships between chain actors 
When searching for case studies to review, one criterion was that the chain put emphasis on both 
the values associated with the food and the values associated with the business relationship with-
in the food supply chain (Chapter 2). In a case study from Austria where all actors in the chain 
were included, the relationship between the different actors in the chain is described as very ami-
cable and on an equal basis (C1NR Austria). The results from the study show a high consensus 
between the expectations of the consumers and the ability of the case study initiative to comply 
with them, when providing high quality organic products in the supermarket without compromis-
ing fairness and social sustainability. According to this case, regional embeddedness appears to 
provide the key to achieve the goals of the mid-scale values based chain. It allows frequent com-
munication and interaction, which lead to trust and collectively shared perceptions of values deci-
sive for a high product quality. It also would appear that mutual respect and appreciation is a pre-
condition for an equal distribution of added value and profit (ibid.). 

In the case study from the U.S., relationships are emphasized (Stevenson, 2009). Inter-
organizational trust among strategic business partners is seen as pivotal, as is the mutual confi-
dence that business partners will fulfill their agreements and commitment. It is built upon the 
fairness, stability and predictability of agreements among strategic partners. Value chains empha-
size shared values and visions regarding product quality, partner relationships and customer 
treatment, shared information (transparency) and shared decision-making among strategic part-
ners (ibid.). According to the U.S. case reviewed, farmers in mid-scale values-based chains are 
“price negotiators”, as distinct from “price setters” in direct marketing and “price takers” in 
commodity marketing systems (Stevenson et al 2011).  

From some of the successful cases we recognize that chain partners are consciously chosen to fit 
values of the chain. There are examples on how retailers are chosen because they fit with the 
chain values and quality strategy (NR Denmark, NR Austria, NR Norway, Stevenson, 2009). 
When retail is the option the processors and/or producers organizations seem to choose private-, 
regional origin quality stores, small quality chains, independent retailers or supermarkets - which 
specifically sell organic products (ibid.).  

In addition, many other benefits were derived from close relationships between the chain actors. 
There are examples of cooperation in product development and testing of products, cooperation 
in marketing, knowledge sharing and learning, and other benefits that make the chain function 
more efficiently and coherently which altogether strengthen the chains ability to grow in a sus-
tainable way. 

Reviewed studies confirm that successful mid-scale chains seem to be characterized by a close 
relationship between value-chain actors, in U.S. studies described as partners (Stevenson et al 
2011). Such close relationships differentiate mid-scale chains from conventional and mainstream 
organic chains, where traditional business relationships, which mainly focus on price, are com-
mon. It would appear that close relationships are decisive for establishing values along the chain, 
such as fair prices for chain actors, fair relationships along the chain and social sustainability. 
Additionally, close relationships and common values seem to make product differentiation possi-
ble in the way such relationships facilitate communication of qualities along the chain. Overall, 
close relationships among chain actors seem to be decisive for successful growth of mid-scale 
values-based chains.  

Communication of values to consumers 
Various strategies were developed to communicate values to consumers. These are divided into 
different types: 
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Own brand: In many of the studies examined, branding strategies are used for differentiating 
products and thus to communicate qualities of products. 

Different means in grocery: Below are some examples of means used in grocery trade to com-
municate qualities of products: 

 Representative from producers or processor present products inside the store, offer tasting 
and leaflets for information, storytelling by staff or producer, etc. (Germany, Schulz et al, 
2013; C3 Sweden, Fauré, 2013; Norway, Kvam and Bjørkhaug, 2013; Stevenson, 2009) 

 Traceability cards at sale point with farmers name, name of butcher or other outlets, 
length of maturation of the beef, the tag number of the animal and the carcass number 
(Marsden et al, 2000)  

 Photo of producer and place, environmental quality are explained with a color-code label  
(C4 France, Lamine et al 2013) 

 Shop-in-shop systems for organic food (Germany, Schulz et al, 2013) 

 “Organic producer basket” (C6 Denmark, Kjeldsen et al, 2013) 

 Information and communication with employees in the fresh food department. Develop 
«ambassadors» in stores among sales personnel (invite sale personnel to the processors 
factory to meet the employees and show them the production process, tell the story of the 
product, etc.) (Norway, Kvam and Bjørkhaug, 2013). 

In box-schemes the following ways are used for communication: 

 Subscribers are provided with additional information about the purchased product (includ-
ing recipes) and the producer behind the products in every box (Austria, Furtschegger and 
Schermer, 2013; Sweden, Fauré et al, 2013; Denmark, Kjeldsen et al, 2013; France, 
Lamine, et al 2013). In one case a quarterly journal was distributed via the boxes. Feed-
back from consumers is received via direct contact and/or via phone or e-mail or web-site 
dialogue  

Media coverage: Some chains are very conscious about profiling farmers and products in media 
as a means for differentiation and communicating values 

Communication through direct sale channels: As already mentioned, many chains sell products 
directly through, for example, Farmers Market, fairs, festivals, own shops and the internet, as a 
means to maintain direct communication of qualities and to receive feedback. 

Successful chains seem to use a variety of communication channels to inform customers about 
values of products and to gain feedback on products and ideas for development. This way of 
communicating qualities differentiates mid-scale chains from conventional and mainstream 
chains’ both by using different and diverse of channels for communicating product quality and by 
differentiating in the way means are framed to reach customers.  

A diversity of organizational forms/structures 
Producers (commonly a group of producers) initiated eighteen of the 28 studies reviewed. These 
groups have established different organizational forms, such as non-profit-foundations, producer 
cooperatives or network of producers’ cooperatives, economic associations, non-profit organiza-
tions and farmers’ owned limited liability corporations, but where the majority are cooperatives. 
There may be differing reasons for cooperation. As already mentioned, regional chains were es-
tablished to build regional supply chains to retain control over marketing of products, and retain 
control over own production and income. Another reason is to overcome problems of fragmenta-
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tion and discontinuity (Knickel et al 2008, NR Germany). Producers are able to ensure sufficient 
and reliable supply, offer a greater variety and strengthen their negotiation position at the same 
time (Latacz-Lohman et al, 1997, NR Germany). This is particularly important when delivering 
to supermarkets or specialized organic purchasers (Deane, 1993; Strauch et al, 2006, NR Germa-
ny). Despite the importance of producers in producing qualities in mid-scale values-based chains, 
there are also examples of successful chain without producers’ cooperation. In such chains pro-
ducers are mainly satisfied with benefits from belonging to the chain (Marsden and Smith, 2004; 
C1 Sweden, Fauré, 2013). 

The six box schemes reviewed also vary in the way they are organized, despite carrying out simi-
lar functions and being based on many of the same values. In two of the cases, one farmer is the 
initiator and driver. Other box-schemes are initiated and run by consumers or group of farmers. 
Examples of organizational forms are foundations, cooperatives, and associations. They also vary 
in the way they are governed and in agreements between actors. Also other initiatives vary in the 
way they are organized and function.  

Three studies reviewed have concluded according to organizational forms. They conclude that 
there is not a clear generalizable model for development, - no one model for development/growth 
(C3 Denmark, Kjeldsen et al, 2013), and that a range of organizational structures can work well 
for value chain enterprises (Marsden et al 2000). This is also the conclusion from the U.S. cases, 
where four different forms of organizing have led to success. Studies where development over 
time has been in focus show that organizational forms change to adapt to growth and changes in 
circumstances (for example C5 Austria, Furtschegger and Schermer, 2013).  

In most successful chains described, some form of producers’ cooperation is established, with a 
predominance of farmers’ cooperatives. The main impression is, nevertheless, that a diversity of 
organizational forms and structures are described in the successful cases reviewed. The conclu-
sions above are also the impression from reviewed reports, i.e. that there is no one model for suc-
cessful development and growth. Results rather show that a range or a diversity of organization 
models and structures can work well for growth.  

 
 
Conclusion 
The focus in this review has been on what characterize successful mid-scale organic values-based 
chains and their strategies for growth. Results show some common traits within such chains, 
which differentiate them from both conventional food chains and mainstream organic chains. 
These traits/characteristic are: 

 Emphasizing a diversity of values and product qualities far beyond organic standard 

 Based on a diversity of consciously chosen sale channels, in many cases both direct and 
indirect channels 

 Emphasizing personal relationships between chain actors for building trust and common 
values, for developing chain values and communicating values along the chain 

 Utilize a diversity of communication channels and means to communicate values to con-
sumers, both via direct and indirect means 

 Utilize organizational forms/structures that have been adapted to growth 

These characteristics of successful chains seem to be closely connected to one another and to 
healthy growth. In figure 1 the relationships between these differentiation characteristics are out-
lined. 
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Figure 1: Differentiation strategies for healthy growth 

 

 

Values/ product qualities are placed in the middle of the figure because they constitute the basic 
differentiation factor from conventional and mainstream organic chains. The other characteristics, 
which also differentiate the chain, are in a way supporting both the development of values and 
communication of values along the chain, and are decisive for making growth possible.  
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Abstract: The rise of the organic sector in the past has led several businesses, cooperations and 
enterprises to prosperous growth. Organic products are gaining more and more popularity and 
proof successfully their ability to hold ground against conventional products on supermarket 
shelves. The crucial question remains how to maintain the original quality principles and values 
associated with the organic sector in times of over proportional growth. The growing distance 
between consumers and producers reduces obviously the possibilities for direct feedback loops 
which in turn has consequences for farmers’ identification with their products at the point of sale.  

These issues encouraged partners from 10 different countries, to examine within the frame of the 
Core Organic ERA-net Project ‘HealthyGrowth’ factors supporting and hindering integrity and 
trust within growing organic businesses. The project focusses on mid-scale values-based food 
chains as a potentially promising alternative between direct marketing and anonymous conven-
tional marketing channels.   

This paper combines a review of scientific literature on values associated with organic products 
by consumers and producers with the ‘Detailed Case Study Descriptions’ provided by project 
partners to assist case study selection. This shall allow answering the following questions: 

What are qualities and values that stakeholders along the value chain want to communicate and 
how can they successfully be communicated down- as well as upstream? How can effective 
communication substitute face to face relations in terms of relationship and trust?   

Keywords: organic values, mid-scale value chains, communication, convention theory 

 

 
Introduction 
“We all must keep figuring out ways to better communicate to customers and consumers the val-
ues behind our products”, says Doc Hatfield, founder of the US co-op Natural Country Beef re-
ferring to the challenging task to successfully deliver the values behind organic products to con-
sumers (Stevenson & Lev, 2013). Especially in times of conventionalization and globalization 
threatening the organic sector this is gaining increasing importance and raises issues about grow-
ing without corrupting certain quality principles and values of the organic sector while maintain-
ing identification of farmers with their products and communicating values and motives related to 
organic.  

The organic sector had been originally known for selling many if not most products directly to 
consumers. This means that producers and consumers met physically either at the farm, a small 
shop or weekly farmers markets with the possibility to get information and give feedback. While 
this entailed negative implications for the farmers, like huge time requirements or limited sales 
volumes, the direct feedback often outweighed these restrictions. The “potential for interaction 
and transparency in this form of relationship delivers accountability and trust, and, through this, 
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security and confidence – qualities that can only be assumed, or accepted as given, without this 
interaction” (Mount, 2011; 109). 

 In the course of market development however, bigger, impersonal and more standardized distri-
bution channels satisfy the demand for organic products which have established themselves in the 
broad society. In Austria for instance, in 2010 almost 70% of organic sales were effected through 
retailer stores (BMLFUW, 2010; 53). For producers the market increased but the possibility to 
communicate with consumers and to receive feedback on their satisfaction with product quality 
decreased. Recently there is a growing number of enterprises which aim to combine the ad-
vantages of bigger market channels with the benefits of close producer-consumer interactions. 
Often these enterprises associate with other partners to form new types of mid-scale values based 
chains that want to combine values with volume. This paper, thus tries to answer the following 
questions: [1] What are the values attached to organic products within mid-scale values-based 
food chains by producers as well as consumers and [2] how can the virtues of direct marketing be 
retained in indirect marketing chains? Those questions are crucial to answer in order to manage 
communication in expanding food chains and provide helpful answers how communication can 
contribute to maintain trust, integrity, confidence, credibility and identification between all actors 
involved. Hence to answer these questions we have made a literature review of relevant studies in 
Europe and the US.  

According to Stevenson et al. (2011), mid-scale organic food chains are characterized by values 
attached to products and values associated to the kind of relations between actors along the sup-
ply chain. In general our literature search revealed that there is a lack of studies focusing on the 
relationships between actors along organic values based chains. Therefore, in the frame of this 
paper, we focus on values of organic production attached to products. But even this seems to be 
more profoundly researched on the consumer side than on the side of producers or other actors 
along the food chain. We found a number of studies dealing with the question why farmers con-
vert to organic, but these questions target more their actual attitude towards work and life and not 
the values they see incorporated in their products. Therefore we restrict ourselves to values that 
consumers perceive related to organic products and try to elicit the values of producers indirectly 
by analyzing their motives and attitudes to cultivate their land organically. 

Theories on categorizing values 
The literature review yielded various theoretical approaches to identify and cluster consumer’s 
buying behavior: For instance Schwartz’ values theory and the theory of planned behavior (TPB), 
(Aertsens et.al 2009), the food choice process model’ of Furst et al. (1996; 251) and finally con-
vention theory (Boltanski and Thèvenot, 1991; 1999). In the following we briefly present the two 
most fitting approaches we integrated for our categorisation.  
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Figure 1: The food-choice process model from Furst et al. (1996) adapted by Connors (2001;190) 

 

The ‘food-choice-process model’ developed by Furst et al. (1996; 251), here  (see fig.1) in a 
slightly adapted form, presents three main factors that influence people’s final food choice. A 
‘life course’ represents personal roles and the social, cultural and physical environment which 
fundamentally determine the final food choice. The life course generates a set of influences like 
ideals, personal or social factors, resources and the food context. These influences inform and 
shape people’s personal food system, including conscious value negotiations and unconsciously 
operationalized strategies that may occur in a food-related choice situation around the six catego-
ries (managing relationships, health, cost, taste, convenience and other) displayed. Last but not 
least it is important to note that people in their value negotiations always have to prioritize con-
flicting values and constantly keep them in balance with respect to their life situation (Connors et 
al., 2001). This means that people’s food choices are dynamic and get constantly re-negotiated 
and adapted according to the respective situation. 

Figure 2: The seven worlds of the Convention Theory (Source: Own compilation after Thèvenot, Moody and Lafaye 
2000). 

Worlds Examples of Indicators 
Market economy, price/cost, availability 
Industry technical efficiency, professionalism, hygiene standards, competence 

Civic collective welfare, social justice, equity (e.g. ‘fair price’), solidarity, 
rural development 

Domestic tradition, familiarity, closeness, trust relations 
Emotion/Inspiration personal enrichment, fulfillment, well-being, health 
Opinion reputation, name, prestige 
Green preservation of environment, ecological sustainability, animal wel-

f  

A similar model of categorization was elaborated by Boltanski and Thèvenot (1991) with their 
‘Convention Theory’. Their basic assumption is that actors base their argumentations on distinct 
sets of justifications – “conventions of quality” (also called “worlds”) – along a certain set of cri-
teria. Initially Boltanski and Thèvenot distinguished six categories (“market”, “industrial”, “civ-
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ic”, “domestic”, “emotions” and “opinion”). Later Thèvenot, Moody and Lafaye (2000) extended 
the original set with the “green” convention. Convention theory, while including most of the oth-
er values listed by Schwartz (2006) (i.e. hedonism which can be allocated to the Convention of 
Emotion/Inspiration or benevolence which fits into the Green Convention), pays attention to 
more general justifications of purchasing behaviour, where considerations of price, technical effi-
ciency or professionalism, as potential value attributes of the industrial and market sphere, is giv-
en equal space and relevance. Furthermore, the value negotiations listed in Furst’s model can 
fully be integrated into convention theory. Health and taste concerns can be included in the cate-
gory of Emotion/Inspiration, cost aspects are displayed in the ‘Market’ category whereas conven-
ience can be allocated to the ‘Industrial Convention. In this respect the convention theory pro-
vides a broad and useful tool to assess values. Haas, (2010) used it for instance as an appropriate 
framework for the explanation of cognitive and evaluative processes around aspects of “organic 
food quality”.  

 
The consumer perspective 
Health 

A number of quantitative studies come to the conclusion that health (often linked also to ‘food 
safety) is the strongest motive for purchasing organic food (Schifferstein and Oude Ophuis, 1998, 
2001; Chinnici et al., 2002; Chryssohoidis and Krystallis, 2005; Botonaki et al., 2006). These 
results are additionally confirmed by qualitative studies (i.e. in focus group discussions, laddering 
techniques) (Connors et al., 2001; Harper and Makatouni, 2002; Makatouni, 2002; Zanoli and 
Naspetti, 2002; Padel and Foster, 2005). Also other researchers have found a significant relation 
between consumer’s health-related attitudes and their purchase of organic food (Magnusson et al. 
2003; McEachern and Willock, 2004; Durham and Andrade 2005; Midmore et al. 2005; 
Stobbelaar et al. 2007). 

However, health claims’ (addressing the Emotion/Inspiration Convention) may not be used in 
communication strategies for organic food and farming due to legal restrictions (Zakowska-
Biemans, 2011; 124). Furthermore, while the claim that organic farming benefits the environment 
is generally accepted, the assumption that organic products would be healthier or safer compared 
to conventional ones remains an issue of emotional debate (see for example the reactions to the 
Stanford study of Smith-Spangler et al. 2012 by Benbrock, 2012). 

While it has been demonstrated that organic practices may impact the nutrient content and that 
organic food consumption may reduce exposure to pesticide residues and to antibiotic-resistant 
bacteria (Smith-Spangler, 2012; 359), there is a lack of evidence showing that there are measura-
ble beneficial impacts on health (Zakowska-Biemans, 2011; 124 quoted from Seal and Brandt, 
2007). Thus the potential health benefits are multivariable and cannot be directly transformed into 
a message that organic food can contribute to better health.  

Environment 

Consumers often perceive organic as an environmentally friendly mode of production (‘Green 
Convention) as well as including intrinsic quality and safety characteristics (see i.e. Vindigni et 
al., 2002; 625) like sustainable soil/land management and hygienic processing standards (Indus-
trial Convention). On the other hand environmental concerns have a positive effect on shaping 
consumer’s perceptions and attitudes towards organic (Schifferstein and Oude Ophuis, 1998; 
Magnusson et al., 2003; Durham and Andrade, 2005; Midmore et al., 2005; Padel and Foster, 
2005; Stobbelaar et al., 2007).  
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Other values 

Sensory properties (tastes better), food safety and ethical concerns are mentioned as further im-
portant values (Zakowska-Biemans, 2011; 124; quoted from Tregear et al., 1994; Chinnici et al., 
2002; Magnusson et al., 2003; Baker et al., 2004; Lockie et al., 2004; Aertsens, Verbeke, 
Mondelaers, & Huylenbroeck, 2009b quoted from Thøgersen, 2007). Besides, animal welfare is 
for instance reported as an important motivation for buying organic meat (Harper and Makatouni, 
2002; McEachern and Willock, 2004). 

Differences according to country and customer group 

However, aside from the health aspect, values appear to differ according to country. In Sweden 
(Magnusson et al., 2001), Denmark (Stobbelaar et al. 2007; Hjelmar, 2010) or Italy (Zanoli and 
Naspetti, 2002) studies could show, that regarding purchasing arguments for organic food, taste is 
a stronger motive applied by consumers in these countries compared to other parts of Europe. A 
study by Chinnici et al. (2002; 191) found out that in Sicily apparently also stimuli like curiosity, 
novelty or excitement can play a role. This phenomenon is better known under the term “explora-
tory buying behavior tendency [EBBT]”.  

In turn, Chryssohoidis and Krystallis (2005) among their Greek consumer group and 
Zanoli/Naspetti (2002) among Italians found out that care for the environment and nature are less 
relevant for organic food purchase. A study by Baker et al. (2004) revealed similarly for UK con-
sumers that they made no connection between organic food consumption and care for the envi-
ronment nor would they buy organic because it supports the local economy or makes them “feel 
good” (Padel & Foster, 2005; 618). In contrast to that Brown et al. (2009; 183) showed that in the 
UK consumers address environmental concerns by favoring local products that have travelled less 
food miles. On the other hand, for consumers in Denmark and Germany values like animal wel-
fare and environmental protection seem to play a crucial role (Zakowska-Biemans, 2011 quoted 
from Wier et al., 2008; Alvensleben, 2001). Animal welfare was found to be also important for 
consumers in Austria, Italy, UK and Switzerland whereas another study came to the conclusion 
that in these countries local production, regionality or to support farmers by paying them a fair 
price are additional values for consumers, more important than environmental concerns (Zander 
et al., 2010; 6; Zander, Stolz, & Hamm, 2013; 138) 

Finally, there are differences between regular and occasional buyers as the first group ranks  envi-
ronment and social responsibility higher than the later according to studies by Magnusson et al. 
(2001), Zanoli and Naspetti (2003), Padel and Foster (2005), Krystallis et al. (2008) and 
Mondelaers et al. (2009). Furthermore, to pick out and separate exactly the values of the merely 
organic consumers is sometimes difficult as the literature review revealed that the motives of or-
ganic consumers overlap with ‘locavores’ (Green Convention) and those focusing on small-scale 
farmers (Civic Convention) or traditional foods (Domestic Convention) (Haas 2010). 

 
 
The producer perspective 
Studies focusing on what producers associate with organic are primarily qualitative and deal 
more with questions on the work motivation of farmers. However values can then often be de-
ducted from their results. In general farmer’s main purpose to produce organic consists of a mix 
of several reasons. According to a statewide quantitative survey of organic farmers in Washing-
ton (Goldberger, 2011; 290)  farmers believe that organic is environmentally (e.g. promoting soil 
conservation, reducing toxins released into the environment, protecting water resources and bio-
diversity), socially (e.g., establishing relationships of trust with consumers, protecting human 
health, providing safe working conditions) and last but not least also economically (e.g. providing 



 

993 

adequate farm income, supporting local business, enhancing rural economic development, 
providing sufficient wages to farm workers) more sustainable (Goldberger, 2011; 292). 

A qualitative study conducted on Riverford Organic Vegetables (the largest vegetable box suppli-
er in the UK) revealed that for the farmers and actors involved in the business, decisive work mo-
tivations and values were providing and sharing ‘good food’ at affordable prices, by honest 
means (Clarke, Cloke, Barnett, & Malpass, 2008; 224), thus arguing in a mixture of emotional 
and civic qualities. Also to ‘harvest, store and sell produce in a way that provides freshness and 
the best flavor as well as the best appearance’ was mentioned (ebd.), which is associated to an 
emotional quality aspect as well. Another central part for farmers appears to be the connection 
between them and others (“That’s so important to me when, like me, you believe the pleasure of 
food is greater when you know how and where it’s grown’’, George Watson, farmer and founder 
of Riverford Organic in an interview in the Sunday Times, 29/09/02, Business, p. 17).  

This rather ‘domestic’ argumentation is also supported by the results of a statewide quantitative 
survey among Maryland (USA) producers, where 74% of the certified organic and ‘organic inter-
ested’ respondents indicated that they wanted to sell locally (Berlin, Lockeretz, & Bell, 2009; 
267) as well as by a qualitative study in Hedmark County/Norway (Torjusen, et al., 2001; 211) 
were producers named direct sale and local consumption as one of their main goals. Similar find-
ings are reported by Zander et al. (2010; 32) in their survey in central European countries where 
producers rated the regional/local production as one of the most important and also very well 
promotable features. 

The Riverford study names besides connectedness, close relationships and trust also health as-
pects (“I just didn’t particularly want to use chemicals”) or autonomy (“I quite like paddling my 
own canoe and doing things my own way”) (Clarke et al., 2008; 224). Health aspects appear to be 
also a central point for the Norwegian farmers of Hedmark (Torjusen, et al., 2001; 211). Never-
theless, economic concerns are always present as well (“[F]or me, what’s successful and what’s 
not is solely about meeting our production targets, if you like, and keeping quality good, staff 
retention, all those sort of day to day things” (Clarke et al., 2008; 224)).  

Environmental concerns (Green Convention) are also of great importance to farmers, although 
there are seen some discrepancies with this attribute. On the one hand it can be very difficult to 
use ‘nature’ in the profiling and marketing of organic as the efforts need to be unambiguous and 
communicable (Hansen, Noe, & Højring, 2006; 164), on the other hand there are cases where 
farmers also relativize and even feel uncomfortable with the idealistic projections that picture 
organic as pre-modern  (Clarke et al., 2008; 224).  

To sum up, many farmers have an emotional connection to organic and they do share the con-
cerns and values of consumers and try to comply to them. However, their priority of on-farm 
economic viability can obscure other goals (Ross, 2006). Furthermore, values communicated may 
vary according to business type. More locally producing farmers might see more value added to 
their product by promoting attributes like ‘regionality’ (Domestic Convention) others focus more 
on biodiversity and nature conservation (Green Convention). Nonetheless, it has to be kept in 
mind that all the studies bare the risk of rectification or pluralism which are both possible out-
comes of discursive communication, but have very different impacts. Rectification identifies ho-
mogenous values and qualities, pluralism makes values and qualities heterogeneous and complex. 
Thus the values named in the studies have always to be seen in this context. 

Preliminary findings and the role of communication within HealthyGrowth cases 
So far we have seen that the values of consumers to buy organic products and the motives for 
farmers to produce organically do not differ to a large extent. A closer look at the webpages of 
different mid-scale organic businesses that will be analysed in the HealthyGrowth project fur-



 

994 

thermore indicated that values or attributes related to organic consumption among other stake-
holders (processors, retailers etc.) in the value-chain are also quite consistent with those that 
could be identified above regarding consumers and producers.  

The values communicated through their webpages, flyers, brochures or (where it could be found) 
also via film clips (i.e. on youtube, facebook etc.) do, according to convention theory, mainly 
employ the Civic (collective welfare, social justice, equity like “fair price”, solidarity, rural de-
velopment, urban rural relation), Domestic (tradition, familiarity, closeness, trust relations) and 
Green (preservation of environment, ecological sustainability, environmentally friendly produc-
tion, animal welfare, less use of pesticides etc.) Conventions. Nevertheless, communicating val-
ues towards the consumer is easier in direct marketing, where the awareness or feeling of sharing 
the same values is more present. In indirect marketing chains some values may get transformed 
by different intermediaries while others like trust, transparency or confidence are difficult to be 
credibly communicated at all. 

An internal HealthyGrowth WP2 State-of-the-art Report (forthcoming) on research of organic 
food chains indicates, that indirect marketing chains use one or several of the following strate-
gies: 

 Bringing in again, at least occasionally, elements of personal communication to customers 
(i.e. during the delivery/distribution of organic boxes, via festivals/fairs or facebook or at 
tastings), 

 Putting traceability cards at the point of sale with farmers name, and further information 
on the product (leaflets, flyers, brochures etc.), 

 Showing pictures of the producer(s) and/or of the production side, 
 Using color-coded labels, 
 Placing ‘Food ambassadors’ in the stores which promote and inform about the product 

 

It is not clear however to which extent these strategies actually deliver values. There are several 
angles to look at communication, be it the content about which the communication is about (val-
ues, prices, contractual agreements, quality issues etc.) the form (face-to-face, phone, written, 
indirect etc.) the frequency (daily, weekly, monthly, semi-annual etc.) or whether it is internal 
and external. According to Stevenson, (2013; 15), achieving a socialization and identification 
with the company’s culture is an important issue to succeed in a consistent story-telling contain-
ing the values. The need and ways to communicate vary, depending on size, organizational struc-
ture and business type. If a cooperative with several dozens or even hundreds of members wants 
to involve its members into important decisions, it has to invest more time in internal communi-
cation than a smaller one whereas for example the expenditures on external communication 
methods/mechanisms within local organizational structures where most of the customers are al-
ready quite familiar with a business can be kept rather low. Moreover, which ways of internal 
communication as well as which form, frequency and content will be used, is depending on the 
number of business partners one would need to talk/negotiate with upstream and downstream the 
value chain and might furthermore be also linked to specific interests these partners represent. 
Besides, for complex business structures it might be more difficult to deliver trust and transpar-
ency, evoking a kind of authentic feeling that connects consumers to producers, which obviously 
for many consumers is so important in direct marketing. 

Conclusions 
There are some outstanding values which consumers relate to organic products and their produc-
tion in general, irrespectively of age, regional background or whether being a regular organic 
consumer or not. Other values however are not generally applicable and can vary among different 
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types of consumers. Nevertheless aspects of communication like feedback loops for consumers to 
channel their acknowledgement or critique deserve more attention.  

Studies on values associated to products on the producer side are rare and therefore don’t paint 
such a dense picture as it is the case for the consumers. Besides, those studies that do include val-
ues of organic producers relate more to their motives of production and are not focusing on what 
values they see or want to see inherent to their products. Furthermore, the issue of relationships 
along the chain which constitute according to Stevenson and Pirog (2008) a decisive factor for 
mid-scale values based food chains, is comparably disregarded. 

Therefore it is appropriate to take a closer look on how actors within the value chain communi-
cate with each other, as for example the form of a message (print, visual, face-to-face, etc.) may 
determine the ways in which the message will be perceived. “[…] while it is clear that people 
communicate frequently with others, and that such communication has important implications for 
consumer behaviour, less is known about how the medium might shape the message. Does the 
particular channel consumers communicate through affect what they talk about and share, and if 
so, how?” (Berger & Iyengar, 2013; 567). But not only the medium through which communica-
tion happens requires more research, also the content and frequency can be vital. Thus, one way 
to overcome the impediment of upholding values or ‘intangible qualities’ (Mount 2011) associat-
ed to a direct exchange between producers and consumers in indirect marketing, is to increase 
and improve communication. This refers in particular to processes that exceed the mere exchange 
of goods/products and try to create the same ‘intangible qualities’ like trust, confidence or securi-
ty at another level. These qualities are not merely bound to personal interaction only, but can also 
be related to a geographical region, they can be established via relationships to intermediates or 
be connected to emotional past experiences. 

Thus, communication strategies which manage to identify the audience, select the right commu-
nication medium, present the benefits of the process and address the right values can thus be es-
sential for the survival of organic businesses outside niche markets.  
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Abstract: Growth of values-based food chains (VBFC) holds particular challenges. The discon-
nection between food producers and consumers require strategies that maintain and communicate 
values throughout the food chain. The objective of this paper is to analyze strategies organic food 
businesses have chosen to deal with growth, and in particular, strategies that focus on consumers’ 
expectations and producers’ business strategies. A literature review on the challenges of growing 
organic food chains provided the conceptual framework. Three case studies of organic food busi-
nesses were analyzed accordingly, highlighting strategies for maintaining values along the chain. 
The analysis shows that the values of food chains and the related business strategies aiming to 
maintain and transmit these values differ significantly. The first case study business is - based on 
contracts - closely linked to the primary producers. This chain is characterized by the quality as-
pects of its products and process and the story behind its production system. The second one fo-
cuses on reliability within the partnership of chain partners such as farmers, processors, and the 
shop or market stall owners. The third case study is based on good cooperation and communica-
tion aiming to secure income and employment for the involved women in a remote rural area. 

Keywords: value food chains, supply chains, mid-scale chains 

 

 
Introduction 
Values-based food chains (VBFC) connect businesses to maximize value for all partners, ad-
dressing consumers demand for memorable, high-quality food, produced with a farming story 
they can support (e.g. environmentally respectful production systems that contribute to the local 
economy and community), and brought to them through supply chains they can trust (Stevenson 
et al., 2011; Viitaharju et al., 2005). In particular, VBFC address the problems of distrust and 
disconnection between food producers and consumers (Padel et al., 2010). Thus VBFC depend on 
an excellent cooperation and information flow between chain members during growth, aiming to 
provide transparency. VBFC which grow from niche to a mid-scale market volume face some 
particular challenges. 

One of the sectors characterized by significant growth in the last decade is the organic food and 
farming sector. In the past, mainly small farm or retail businesses offered organic food products 
which the consumers valued as high-value goods. The direct contact between consumer and pro-
ducer or processor and the regional embeddedness of the chain partners secured the transmission 
of the particular values of the quality product and the production and marketing processes. Since 
the 1970s, German farms and processing businesses such as dairies or mills and trading mer-
chants grew in quantities and qualities. Consequently, the physical and the organizational “dis-
tance” between primary producer and consumer increased. For example, as raw material is in-
creasingly sourced internationally, consumers are concerned about seeking trustworthy products 
(see Browne et al., 2000; Carrigan et al., 2004; IGD, 2008) for which they are willing to pay a 
price premium, while producers might mainly be concerned about competition from countries 
with lower production costs.  
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The objective of this paper is to analyze strategies organic food businesses have chosen to deal 
with growth, and in particular, on business strategies that focus on consumers’ expectations.  

A literature review on the challenges and business strategies of growing VBFC provided the con-
ceptual framework. The conceptual framework is tested for applicability to organic food busi-
nesses by three case studies. The first and the second case study businesses are medium-size or-
ganic enterprises with a strong engagement in additional values that are beyond the economic 
success of organic food processing and marketing. The third case study is a small organic pro-
ducer cooperative aiming to secure income and employment for a group of women in a remote 
rural area by the production and marketing of organic health products. 

Theoretical background 
Food businesses of a significant size have left the stage of being a small food producers or pro-
cessors and have realized a significant growth process and have grown to a medium-size busi-
ness. These medium-size VBFC tend to develop strategic business alliances among small and 
medium sized farms and other agri-food enterprises (Stevenson et al., 2011). Ideal midscale value 
chain alliances (a) handle significant volumes of high-quality, differentiated food products; (b) 
operate effectively at regional levels, and (c) distribute profits equitably among the strategic part-
ners. Compared with very small or very large chains, medium-size food chains have particular 
advantages (Stevenson et al., 2011): 

 They are big enough to find appropriate value chain partners and develop mechanisms for 
value chain decision-making, transparency and trust.  

 They can determine effective strategies for product differentiation, branding, and regional 
identity and appropriate strategies for product pricing based on understanding true cost 
structures. 

 They are able to successfully compete individually in national or international markets by 
developing economic power for value chain negotiations. 

 They acquire adequate capitalization and competent management and can develop effec-
tive quality control and logistical systems. 

 They can establish a good market position for direct marketing to local consumers which 
is often impossible for large enterprises. 

 

Growth processes of VBFC typically result in significant changes within the single businesses 
and along the food chain, e.g. in the modes of management and coordination, in marketing and 
communication, in handling increasing numbers of sales partners, in financial and liquidity is-
sues, legal restrictions, etc. Moreover, they face, as any other business, external events like eco-
nomic crises, food scandals, market disturbances etc., while trying to maintain shared values 
alongside with the up-scaling or growth process. During this process business partners in VBFC 
may either grow together or only single businesses expand with a particular orientation (e.g. or-
ganic, regional, health) and specialization (e.g. bakery products, convenience products).  

VBFC emphasize the values associated with the food and the values associated with the busi-
ness relationships within the food supply chain (Stevenson et al., 2011). They handle goods with 
values that are often classified as “credence goods”, as consumers do neither have the skills nor 
the information to evaluate the quality of the goods (Wieland et al., 2012). For that reason, the 
additional value of goods such as securing the organic productions standards needs to be imple-
mented into business strategies when these values are to be maintained along the chain. Efficient 
supply-chain management and logistics are important (Stevenson et al., 2011) and all chain ac-
tors, e.g. farmers, need to be included as strategic partners instead of interchangeable input sup-
pliers (Stevenson et al., 2011).  
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Although organic values are communicated for a long time, different people associate various 
meanings with these values. Producers may act on the basis of specific values that exceed the 
European standard requirements but have difficulties communicating these extra activities, the 
longer the supply chains grow (Padel et al., 2010). For that reason, organic VBFC depend on an 
excellent information flow and coordination between chain members aiming to provide transpar-
ency. O’Doherty Jensen et al. (2011) found that different values and motivations may hamper the 
development of well-working and efficient VBFC in this process. The authors highlight common 
problems that medium-sized VBFC, here organic, tend to face: 

 Trust: partial distrust of farmers and growers related to the reliability and the ‘safety’ of 
organic principles; distrust extended to certification procedures and major retail chains; 
distrust also extended to consumers of organic food, who were sometimes seen as consti-
tuting a strange or deviant group, or as having been duped into paying premium prices by 
a fad of the food industry. 

 Relationship with other stakeholders such as fairness: Lack of trust of organic market 
stakeholders; lack of interest in the development goals of the values-based chain. 

 Limited demand: Quality, price, availability and assortment constitute barriers to demand 
at the household level; and market factors constitute the main barriers to increasing future 
demand.  

 ‘Weak’ certification labels: organic consumers appear to want strong product–consumer 
relationships based on reliabilty and good cooperation. In the organic market, however, 
only few national logos such as the Swiss or the Danish logo, few private certification la-
bels (e.g. Demeter) and few private brands (e.g. Rapunzel) currently provide enough equi-
ty to foster loyalty. (O´Doherty Jensen et al., 2011) 

 

Medium-size VBFCs  aim to overcome problems like the mentioned above by modern business 
development strategies that support the establishment of efficient and flat organizational struc-
tures and simultaneously delight costumers (Van der Merwe, 2002). Other strategies focus on the 
market position, pricing policy, marketing instruments, the cooperation with chain partners, ex-
ternal communication, and may involve various forms of quality management (incl. environmen-
tal and sustainability assessment). According to Van der Merwe (2002) good business strategies 
are based on  

 sound investigations of current and future positions, 
 effective and efficient internal organization (involving training and development for per-

sonnel), 
 the capacity to adapt to rapidly changing market conditions (changing corporation and 

growth in response to market needs), 
 learning & improvement resulting from documentation and examination of linkages be-

tween input and output, 
 definition of clear business objectives,  
 incremental improvement during the development process by involving stakeholders, 
 a project management bringing people together from diverse levels of education, social 

backgrounds, experiences. 
 

The business strategy drives the general orientation of the enterprise or an initiative and provides 
the foundation for a successful management and marketing concept. Business strategies not only 
support growth process or the establishment of VBFC but are essential in times of challenges or 
crises.  
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‘Direct-to-wholesale’ and ‘direct-to-consumer’ are the two distinct marketing strategies that 
medium-sized VBFCs employ. Both strategies are based on organizational structures that achieve 
the necessary volumes of high-quality and differentiated food by aggregating product from sever-
al farmers who are treated as strategic partners in a fair and reliable cooperation.  

For both strategies, sound knowledge about the structure of consumer groups, their expecta-
tions towards values-based food production and their willingness to pay a price premium on high 
quality food is a precondition. O’Doherty Jensen et al. (2011) distinguish ‘regular’ and ‘occa-
sional’ users of values-based food products such as organic products. Their analyses show that 
for the most part, ‘regular’ users do not have extensive knowledge about food production or pro-
cessing. However, they tend to be information seekers, in particular regarding product quality, 
origins and processing, as well as ethical, social and environmental impacts of production. ‘Regu-
lar’ users which tend to monitor the market purposefully choose or avoid particular shopping 
venues. They associate healthy eating habits, food quality and taste, food origins, environmental 
sustainability, animal welfare and other value-based benefits with organic production. Within 
limits, ‘occasional’ users are also willing to pay a price premium for particular organic products, 
as they become more involved with health issues and tend to seek a reconnection with food as a 
source of health and a ‘slow’ and happier quality of life. Their analysis shows that ‘regular’ users 
tend to increase their spending because they perceive organic foods not as ‘luxury’ goods, but 
simply as ordinary food of a good and ‘safe’ kind. However, substitution also occurs. Attributes 
such as ‘local’, ‘free range’, ‘ethical’, ‘slow’, ‘regional’, ‘animal welfare’,  ‘fair trade’, or ‘careful 
processing’ products were perceived as being acceptable substitutes for the organic value and 
often merged with the organic concept. 

One way to reach the different user groups and thus, achieve market development of products is 
to enhance the ‘value’ content of organic by adding such extra ‘meanings’ to the organic concept. 
The reconciliation of organic values with other potentially relevant values will tend to reduce 
product substitution and increase consumers’ loyalty and trust (Padel et al., 2010). An adequate 
internal and external communication can transmit ‘additional’ values such as organic along the 
food chain. By developing innovative communication strategies, consumers can gain awareness 
of the conditions of the specific food production and food culture.  For values-based food market-
ing, personal and competent consumer communication is vital, e.g. “storytelling” (Stockebrand et 
al., 2009). 

Testing the theoretical background  
The strategies of maintaining particular values from the primary producer to the consumer differ 
between food chains. The analysis of three German case study businesses - embedded in the par-
ticular VBFC - highlights these strategies that aim at securing the core values related to product 
and processes along and beyond the VBFC.  

Three German case studies 
The first case study business is characterized by the quality aspects of its products and process 
and the story behind the production focusing on all dimensions of sustainability.  
Bohlsener Mühle GmbH 

 is an organic mill and bakery business in the rural center of Lower Saxony producing 
flour and products for organic bakeries as well as bread, cake, biscuit and cereal products 
for organic whole- and retail-businesses, health shops etc., 

 has grown significantly since the 1990s with increasing production and storage capacities, 
a wide range of products, and a significant “territorial” enlargement in northern Germany 
(more than 100 arable farms associated) and around 180 employees,  

 has clearly defined values beyond the production of high-quality products and the eco-
nomic sustainability of the business; protection of the environment based on high organic 
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standards (mainly Bioland), social responsibility towards contract farms, as well as foster-
ing the regional economy and the natural and cultural heritage of the rural area around the 
Bohlsener Mühle (Bohlsener Mühle, 2014). 

The business logic of Bohlsener Mühle encompasses strategies that focus on internal manage-
ment and the organization of the value chain on the one side, and the regional embeddedness and 
the overall image of the enterprise on the other side. Internally, the management of Bohlsener 
Mühle aims at practicing a culture of ‘openness’. The business strategy fosters this term aiming to 
express not only transparency but as well an open minded attitude towards internal criticism as 
well as novelties and technical innovations. The 180 employees are expected to contribute to the 
steady improvement of the expanding enterprise and the development of new products and pro-
cesses. The contract farmers are members of an association.  

  Type of business Main values Strategies 
Bohlsener Mühle GmbH & 
Co. KG (www.bohlsener-
muehle.de) 
 

Organic mill;  bakery 
products: different 
types of flour, mix-
tures, seeds etc.; 
wholesale and retail 
goods: cereals, bis-
cuits, cracker, bread, 
pastries etc., around 
180 employees; >100 
contract farmers 

“We are a lively part of the 
society. Our core values are 
responsibility, trust and 
openness.” 

1. Sustainability concept based on or-
ganic principles, excellent products 
qualities and the wish for constant im-
provement of performances and pro-
cesses.  
2. Support of peasant farm businesses: 
fair pricing and contract based coopera-
tion with crop farmers in the region 
(Öko-Korn-Nord accociation) 
3. Social engagement in the area sup-
porting organic groups/ associations, 
cultural projects etc.  
4. Appreciative attitude towards staff, 
“culture of openness”, salary payments 
on the sector’s average level 

Rinklin Naturkost GmbH 
(www.rinklin-naturkost.de) 

Organic wholesaler 
for fresh foods, gro-
ceries, drinks, chem-
ist’s products, natural 
cosmetics; >200 
employees; around  
600 customers   

1. “To be a reliable partner 
for our 600 customers: 
health shops, market stalls, 
restaurants and caterers!” 
2.”Regional organic food is 
our first choice!“ 
3. „Our logistic systems are 
up to date” (cooling, 
transport) 
4.“Providing income and 
employment for our com-
mune” 

1. Fostering trust: open and fair internal 
and external communication, participa-
tion of employees in decision making, 
reliable partnerships with farmers, cus-
tomers, trade partners etc. 
2. Informing chefs: “Gastro-Events”  on 
organic food and cooking for restaurants 
and canteens 
3. Positive image in the area: local vege-
tables/fruits, bakery and meat products, 
sponsoring of local sports team etc. 

Kräutergarten 
Pommerland eG 
(www.kraeutergarten-
pommerland.de) 

Agricultural coopera-
tive (76 members); 
production and mar-
keting of herbal tea 
mixtures 

“Growing together!” Coop-
eration and trust for job 
creation (team of 10 wom-
en) 

1. Production of organic health/wellness 
products from local agriculture and well 
known partners 
2. Cooperative spirit between within the 
team based on fairness and good com-
munication 

The farmers’ association organizes the procurement which is based on a fair contract for pricing 
and delivery. The farmers’ association, founded in the beginning of the growth process of the 
mill, is responsible for the coordination and communication between primary producers and the 
organic mill. High quality of products and processes, as well as ‘fairness’ and ‘openness’ are core 
values of the partnership. Externally, the Bohlsener Mühle aims at fostering the image of a busi-
ness with a strong ecological and social engagement. The engagement for the environment is 
based on the utilization of modern, energy efficient, flexible technology e.g. by water energy and 
other renewable energy with the aim of a CO2 neutral production. The social engagement focuses 
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on the support of local projects such as a heritage museum and a nature conservation center, edu-
cational projects with schools and cultural or sports events. (Bohlsener Mühle, 2013).  

The second case study focuses on the reliability within the partnership of chain members such as 
farmers, processors, and shop or market stall owners. Rinklin Naturkost GmbH  

 is an organic wholesaler in the south-west of Germany who sells fresh organic food and 
all types of grocery products, drugstore goods and nature cosmetics; 

 has grown significantly from an organic farm in the 1950s to a small organic sales busi-
ness in the 1980s; today Rinklin is a wholesaler with 5500 sq space for logistic operations 
and cooling, around 200 employees and 600 customers; 

 is based on more values than just the economic success and ‘organic’, i.e. reliability and 
regionality (Rinklin Naturkost GmbH, 2014). 

 

The business strategy of Rinklin Naturkost aims at fostering trust. The management follows the 
principle of an open and fair internal and external communication. With Rinklin, participation of 
employees in decision making is part of the management concept, as well (Rinklin Naturkost 
GmbH, 2014). Rinklin has very few partnerships on a fixed-contract basis. The enterprise aims to 
constantly prove its reliability as a sales partner. The partnership with the farmers and processors 
on the one side and the retail business and the gastronomy on the other side is based on trust. For 
that reason, the transmission of organic values in combination with reliability and regional 
embeddedness is very important for Rinklin. Rinklin purchases fresh products (fruit, vegetable, 
bakery, meat and dairy products) within the area which is known for its favorable climate for 
agricultural production and manufacturing SMEs. This engagement drives an organic values-
based food chain within the region. For restaurants, caterer and canteens, Rinklin offers so called 
“Gastro-Events” aiming to inform chefs about organic products and alternative recipes. Since the 
protection of the environment is core part of the business strategy due to its organic orientation, 
the cooling and transport systems are on a high technical and environmental standard. Similar to 
Bohlsener Mühle, Rinklin fosters its image of an enterprise with social and regional responsibility 
providing income and employment for the neighboring communes. 

The third case study is much smaller than the two VBFC mentioned above. The cooperative 
Kräutergarten Pommernland e.G. follows a business strategy that is – apart from the organic 
principles - mainly based on good cooperation and communication aiming to secure income and 
employment for the involved team of 10 women in a remote rural area in the north-eastern part of 
Germany. The cooperative grows herbs organically for the production of infusions. Production 
and processing is integrated in the cooperative. Different teams are responsible for the production 
processes such as packing and marketing. In cooperation with health and wellness experts, the 
team develops new products. The cooperative has an online shop for individual orders. Moreover, 
the marketing addresses organic shops and selected retail partners. “Growing together” is the 
motto that highlights the core value of a good cooperation based on trust.  

The analysis of the organic VBFC shows that business strategies and management concepts differ 
aiming to secure additional values that go beyond economic performance and efficiency. 

Reflection on the strategies of the case study businesses 
Securing the supply volumes of high-quality organic primary products is a major challenge for 
growing processors. In an early stage of the growth process, Bohlsener Mühle developed the 
strategy of linking farmers closely to the mill. The foundation of the farmers’ association secured 
a well-organized supply chain and high-quality crops based on high organic standards (mainly 
Bioland certification). Securing the organic principles throughout the chain is a particular chal-
lenge for a processor during the growth process. Bohlsener Mühle managed it successfully 
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(Bohlsener Mühle 2013). Since Rinklin Naturkost is not a producer or processer, the business 
strategy needs to foster this value particularly. Rinklin focuses on the realization of organic prin-
ciples by a) the procurement of high-quality organic goods (closely related with the value of reli-
ability) and b) the investment in environmentally friendly cooling and transport systems. The 
Kräutergarten cooperative puts the main emphasis on the provision of a good work environment 
encouraging a constant improvement of the production and the development of marketing chan-
nels. 

In discussions about future perspectives of organic farming, the term ‘fair’ has become popular. 
Bohlsener Mühle claims this value. ‘Fairness’ makes people feel good because it implies not 
only well being for farmers but also for customers, but fairness is not a properly defined term. 
Farmers and consumers often understand it differently (Padel et al., 2010). However, the 
Bohlsener Mühle takes this value serious and realizes its implementation. The farmers’ associa-
tion is the ‘price negotiator’ representing the primary producer with the contracting mill. The 
foundation of the association was an early strategic decision securing not only the supply but the 
value of fairness, too (Bohlsener Mühle). One of Rinklin’s core values is ‘reliabilty’. The suc-
cess of the wholesale business is based on a trustful relationship with supply chain partners and 
with retail, organic shop and gastronomy businesses aiming to avoide formal contracting for sim-
plification and flexibility. 

The Kräutergarten strategy is based on good cooperation. Farming is not just a business but a 
‘way of life’ (Morgan et al., 2000). Kräutergarten can communicate this value very clearly (Sasse 
2014). With Bohlsener Mühle and Rinklin, the value of good cooperation focuses on internal 
management. Participation and good internal communication are strategies fostering the constant 
improvement of processes and the engagement of staff.  

Local and regional supply chain structures are seen as one way to rectify the problems of distrust 
and the disconnection between food producers and consumers in developed economies in contrast 
to improved consumer information through certification (Eden et al., 2008). Local food is seen as 
improving well being of and fairness for producers and consumers and to future generations in 
terms of having equal access to scarce resources (Padel et al., 2010).  

For that reason, high expectations rest on local or regional organic food as way to reconnect pro-
ducers and consumers (Padel et al., 2010). German consumers tend to relate organic with regional 
(BMELV, 2013). This is a challenge for the organic sector. The three case study businesses are 
good examples because they support the value ‘regional’ in particular. However, the orientation 
needs to be different:  

The Bohlsener Mühle is referring to ‘regional’ only in the context of the social and economic 
engagement in the surrounding communes, not particularity in relation with the origin of the 
grain.  Due to the expansion, the crop farming based value chain had to grow out of the region 
where the mill itself is situated. The business strategy seems to manage this issue successfully by 
fostering the regional embeddedness of the mill as a medium-sized business and important em-
ployer and sponsor in the area.  

In contrast, Rinklin highlights the regional procurement of the goods. The implementation and 
transmission of the value ‘regional’ is a strategy that gives Rinklin a clear advantage to the nu-
merous competitors. Farmers who cooperate with Rinklin practice the strategy direct-to-
wholesale marketing to regional supermarkets and food service companies. This strategy is based 
on business models and organizational structures that achieve the necessary volumes of high-
quality, differentiated food by aggregating product from multiple farms. Scale is achieved 
through collective action rather than through increasing the size of individual farms (Stevenson et 
al., 2011). Apart from small producers, even medium-sized commodity producers such as vegeta-
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ble processors or dairies profit from the direct-to-wholesale strategy due to the differentiation, 
aggregation, and the collective marketing through the wholesaler and wholesale network (Steven-
son et al., 2011).  

For the Kräutergarten cooperative, regional production is taken for granted due to the small size 
of the initiative and thus is reflected in the business strategy. However, infusions are dry products 
which are easy to store and trade over long distances. For that reason, Kräutergarten has many 
competitors and therefor, depends on the marketing strategy of shops and retailers in the wider 
area of north-eastern Germany. Only if they want to communicate this value, the Kräutergarten’s 
products will reach the consumer as a regional product. 

Conclusions 
The three case studies represent successful organic food chains that have gone through a devel-
opment process. Two of the cases have grown out of a local niche production up to a business 
handling significant volumes. The development was successful due to business strategies which 
aim at the realization and the securing of distinct values adapted to the chain and the type of 
products. The analysis shows that successful mid-scale values-based food chains are built on the 
processing of appropriate volumes of high-quality, differentiated, market-engaging food prod-
ucts; coupled with value-adding stories of the region and practices. Moreover, strategic business 
partnerships are drivers of the chains development based on trust, transparency and win-win rela-
tionships. Furthermore, successful food value chains exhibit effective supply chain management 
and environmentally friendly production and logistic systems. Finally, values-based food chains 
relate to social and regional economic engagement aiming to claim the regional embeddedness of 
businesses and initiatives and the produced food.  
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Abstract: More than 80% of the Andalusian organic production is traded with European coun-
tries and sold in large-scale channels. This causes a high risk of conventionalization and adoption 
of the inherent problems of the conventional distribution but can also damage the level of trust in 
organic values. From 2004 to 2007, the General Direction of Organic Agriculture of the 
Andalusian Government implemented agroecological policies within the Andalusian Plans for 
Organic Farming (I and II). Their main objective was to address sustainability of the whole agri-
food system. Some of these policies are still implemented. Two of them are analyzed as case 
studies.  

The Social Consumption Program was defined to supply school’s canteens with local and organic 
products. Based on a group of farmer linked to voluntary schools of a specific area, the initiative 
was centered on a territorial rooted program. This led to develop an innovative and alternative 
distribution channel of organic products in the region. A regional network scheme for cooperation 
among local groups was fostered to strengthen the local initiatives and to enlarge the spectrum of 
products and their seasonality. Participatory Guarantee Systems (PGS), locally rooted initiatives, 
were connected at a regional level through networks implementation. These systems merged to-
gether farmers and stakeholders, ensuring a farmer to farmer/stakeholder and a stakeholder to 
stakeholder/farmer advisory system based on empiric and professional knowledge. For each study 
case, goal evaluations, implementation strategies-mainly regarding participatory methodologies 
involving stakeholders-, and continuity is done in order to assess their suitability at an agronomi-
cal, economical and social level. 

Keywords: agroecology, public policies, local and mid-scale consumption, participatory innova-
tion, organic food chain. 

 

Introduction 
For the last couple of years, Andalusia has been well known for the great development of its or-
ganic sector. As much as 54,03% of the Spanish surface  is allocated to organic farming and it 
represents 60,58% of the livestock farms and 28,14% of industries (MAGRAMA, 2013). For 
some specific sectors, it also ensures a high percentage of the whole national production. For in-
stance, Andalusia produces 60% of the total volume of vegetables (134.935Tm) or 90% of bovine 
meat (22.329Tm) (MAGRAMA, 2012). This development is quite similar to one in the South of 
France (Alpes – Côte d’Azur) or in the ones in South of Italy where, by 2007, the average of or-
ganic farming surface represented 5 to 10% of the Utilized Agricultural Land (European Com-
mission, 2010). Nowadays, in Andalusia, this average is up to 18%. However, market growth is 
not balanced with the production one. This is due to low fares of local consumption, high per-
centages of exports and the striking quantities of organic products that finally end in conventional 
markets. These features are the symptoms of the incapacity to develop specific distribution sys-
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tems, which compels the sector to sell its products through the traditional distribution systems 
that usually use long marketing chains. 

Indeed, more than 80% of the Andalusia organic production is commercialized in European coun-
tries and sold in large-scale channels (Soler et al, 2009). This causes a high risk of conventionali-
zation and adoption of the problems inherent to conventional distribution and damages the trust in 
organic values. Moreover, those long channels are high consumers of energy and raw materials 
(Infante & González de Molina, 2011) and they set an organic farming with high levels of pro-
duction that is based upon homogeneous physical standards and principles. And these are in con-
tradiction with the ecological criteria of the agroecosystem design focussed on biodiversity 
(Sevilla et al, 2012). 

Livestock is the most striking case. Whereas organic production rises at a quite good level, only 
24% of the products are sold as organic (Soler et al, 2009; MARM, 2010). That shows how diffi-
cult it is, for the sector, to develop alternative marketing channels, but also how easily certain 
organic producers get conformed to the agri-environmental payments as a complement to their 
incomes, without seeking to sell at a premium-price. As González de Molina (2009) mentions, 
organic farming has been converted into a refuge for productive sectors that are in crisis. Indeed, 
one of the other damages caused by the long-scaled marketing channels is the producers’ empow-
erment losses. By being the first step in the channel, they get removed from consumer’s contact, 
and, at the same time, lose any kind of decision maker power (on prices, qualities, quantities, 
production delays, production schedules…) handing them over to the other stakeholders of the 
commercializing chain. 

Not without some controversies, the thesis of the organic farming and its distribution model con-
ventionalization at a global level is getting more and more important (Buck et al., 1997; Hall and 
Magyorody, 2001; Darnhofer et al., 2010; Best , 2008). 

Despite these facts, for many years and in coexistence with the conventional models, some civil 
organizations and farmer’s movements have been developing short distribution systems to guar-
antee, to Andalusia inhabitants, an access to organic products. This short distribution channels 
also improve the contact between producers and consumers, and empower the first ones. A recent 
compilation of them is referred in Sevilla et al (2012). In Andalusia, a short distribution channel 
for food supply, represents a reaction to the current commercialization model, they are “re-
sistance” spots (Doneddu & Torremocha, 2010). But they still represent a very low percentage of 
the Andalusia organic sector in terms of social and territorial impact. 

Therefore, it is important to implement public policies that support shortening of the food supply 
and that guarantee an equitable access to organic products for the whole population. Public poli-
cies, based on Agroecology (that means on the Political Ecology) have already been implemented 
as fostering strategies for the sector in several countries or regions, as for instance in Andalusia.  

 
Public policies for the Andalusia Organic Sector. 
Until a few years ago, Agroecology design was considered at an individual level, it was only re-
lated to the “producer social framework” (González de Molina, 2012). Agroecological strategies 
on farming and commercialization were usually limited to the field or the company itself. Nowa-
days, the practical implementation of the principles of Agroecology that comes out of the acade-
my, together with the social movement integration that it has promoted, has provoked a new de-
mand in the sector that is spreading at a geographical and social level. Agroecological strategies 
must also, from now on, be defined at a territorial level (understanding territories as geophysical 
and social places) and not related to individual sets anymore. They have to keep the focus at a 
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particular level, but they also have to embrace higher levels of social organization. And this is 
where Agroecology meets public policies. 

In that respect, it must define and launch innovative processes and tools so to ease the concrete 
application of its principles and attributes (productivity, stability, social equity and autonomy). 
Or, as González de Molina affirms “it is essential for Agroecology to get endowed to the neces-
sary theory to tackle political issues that is nothing more than a collective decision making pro-
cess to reach agrarian sustainability”. (2012). That represents the Political Agroecology goal.  

As mentioned before, some of the already implemented experiences, as for instance the Andalu-
sia one, can become a basis to analyze the innovative institutional design needed for public poli-
cies to meet the principles and attributes of Agroecology, as well as for defining the adequate 
tools for their implementation. 

In Spain, public competences in agriculture are delegated to Regions. Within the Andalusia gov-
ernment, the Consejería de Agricultura y Pesca115 (CAP) established the first specific depart-
ment for organic farming (Dirección General de Agricultura Ecológica116 - DGAE) in 2004. The 
work team in charge of it, till the end of 2007, had an agroecological profile and background, 
thus, the implemented policies and applied methodologies for their definition were driven by 
agroecological principles: Stakeholder’s participation, knowledge exchange and territorially root-
ed activities were part of any political strategy.  

The main focus was done in the stakeholder’s participation in order to establish strategies and to 
define measures that could fit the real socioeconomic context of production. Stakeholders were 
invited to participate from the first step (discerning the demand) to the last one (applying the so-
lution) that was defined and proposed during the intermediate steps. When delays and procedures 
allowed it, the participatory action research methodology (Guzmán et al, 2013) was employed. 

Diversity, as a means of complexity and richness, was promoted among practitioners’ profiles so 
to deal with the largest possible context, in order to prevent the definition of a narrowed solution 
that couldn’t be extrapolated to the whole territory. Exchanging and integrating together scientific 
and empiric knowledge was also sought as another way for integrating complexity within the 
institutional design.  

Finally, the territorial and bottom-up approach was also considered to be essential to the stability 
of the launched activities, once the government’s support would disappear. Other methodologies 
were also present, depending on the nature, the scope and the objective of the political action. 

Within that framework, the DGAE work team developed, together with -and thanks to- stake-
holders, a spectrum of activities that were aiming at consolidating the organic sector as a profes-
sional one, with a potential for the future, where local consumption would also become the en-
gine of this strengthening. 

  

                                                 
115 Ministry for agriculture and fishery 
116 General Direction for Organic Farming  
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Case studies 
The Social Consumption Program. 
The public program known as “Organic Food for Social Consumption in Andalusia” was 
launched in 2005 by the Consejería de Agricultura y Pesca (CAP). Despite the fact it was not 
included in the I Organic Action Plan for Andalusia (2002-2006), after the setting-up of the 
DGAE it got converted on one of the most important actions of this administration. Indeed, it was 
even included as a specific measure in the II Organic Action Plan for Andalusia (2007-2013): 
(measure 6.1) to support the social and institutional organic food consumption development. It 
counted on 7,43M€ for the 6 year-period of implementation. 

This program has been launched as a mean to foster the internal organic food consumption […], 
trying to guarantee a sustainable growth of the regional organic productions. Efforts were done in 
shortening the distance between producers and consumers so to ensure a fair price for both parts 
(Tobar, 2010). 

The most interesting part of the process has been on the intense participation of stakeholders. 
Under the goal previously stated, and upon the basis of a local organic food supply for public 
schools canteens, nurseries, socio-educative centres, nursing homes and hospitals, the focus was 
done in: 

 
 Active participation of Andalusia organic producers that had to organise themselves at 

a productive level (in order to have the wider possible range of products to offer), but also 
at a territorial level (to ensure a local and continuous supply). As a consequence of that, 
the Andalusia Network of Organic Producers was created in 2007. (García et al, 2009) 

 
 Participation of schools and other public centres that had to compromise themselves, 

not only with the distribution of the ecological menus, but also in other diffusion, promo-
tion and educative tasks about the benefits of an organic diet. Educative activities were 
not only organised for the canteens users, but for all the students of the centre as well as 
their families. Cookers and people responsible of the kitchen within the centres were also 
involved, and specific actions were implemented for them. They participated together 
with nutritional professionals in the design of the daily healthy and organic menus   

 
 Participation of others Public Regional Administrations so to ensure the importance of 

an organic food consumption for the agrarian production and the rural development (Ag-
riculture and Fishery Ministry), but also and in a transversal way for health (Equity, Wel-
fare and Health Ministry), environment (Ministry of Environment) and education of future 
generations (Ministry of Education). All these departments of the Andalusia government 
worked together and supported producers and public centres that were participating in the 
program,  

 
 The program included several different actions: 

The main one was to allow the centres to have a guaranteed supply with local and season-
al products. Exception was made for products for which the region has deficits (milk, pas-
ta, some fruits, preserves) that were bought out of Andalusia. Producers were asked to or-
ganise a network and to generate a logistical structure that would ensure the more local 
possible supply to centres. The CAP supported the initiative through direct funding allo-
cated to the centres in order for them to offer an affordable menu price for families, and a 
fair price for farmers. It also financed and provided technical advice for the creation of a 
logistical gathering centre in the province of Granada, common to all the producers 
groups participating in the project. 



 

1012 

 
 At the same time, many and diverse diffusion and formative activities (meetings, confer-

ences for cooking and alimentation professionals, nutritionists, teachers, families) were 
organised to encourage the local consumption. Newsletters and an eco-dietary were pub-
lished and diffused all over Andalusia 
 

A specific teaching material was also provided to teachers and students. This program was im-
plemented in the 8 Andalusia provinces, although in Huelva, Cordoba and Almería it was a bit 
weaker.  

From the first year of implementation (2005) participation raised. During 2008-2009 courses, 119 
centres were participating, including two hospitals (Virgen de las Nieves Hospital in Granada and 
Alta Resolución Hospital of Puente Génave in Jaén). Almost 12.500 people were feed daily in the 
educative centres and around 1.200 patients in the hospitals. That same year, 12 producers groups 
(Tobar, 2010) were involved. The volume of consumption was also rising each year. The last 
published data are from 2009, a year in which the average of organic products in the centres was 
47,32%, although some centres reached 63%.  

Producers that took part in the program, before it came out, were not commercializing their prod-
ucts in long food supply chains, but selling to consumer’s groups, specialised stores and other 
short channels. Their participation to the program represented up to 26% of their incomes. The 
total turnover for them with public canteens channel during the 2008-2009 courses was 1,74M€. 
Mainly, stakeholders were producers of fresh products (fruits represented 32% of the distribution 
within the program and vegetables 26,5%) but processing stakeholders have also participated in it 
with meat and derived products, oil, preserves, bread and others (Garcia et al, 2009 

Several impacts have been observed among producers: they have diversified their production, 
they reached higher level of self-sufficiency in the commercialisation and distribution of their 
products, and above all, association and cooperation among them, for establishing common rules 
were boosted.  

Despite the program has positive impacts on coordinating local activities for enhancing local or-
ganic food consumption in Andalusia, for the last years it has lost part of its impulse. After 2009 
no more data have been published. The financial support allocated to centres has been redirected 
from direct funds for the food supply to activities for diffusion and education. 

In 2005 to 2006, though the measure was not yet included in the action plan, more than 1M€ had 
been assigned to the program (Ramos, 2009) however, and despite the fact that stakeholder num-
ber increased, from 2007 to 2009, the total amount scheduled for the program (3,14M€) (CAP, 
2007) was not fully spent (personal communication). 

Moreover, during 2010, the number of producer’s group decreased from 10 to 8 because of bu-
reaucratic requisites that prevented a couple of them to fulfil the requirements and therefore to 
supply the centres. That same year, 55 centres were only in the profitability threshold for farmers, 
because orders were too low and they didn’t pass over the 30% quota of total consumption. 
(Tobar, 2010). 
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Participatory Guarantee Systems (PGS). 
European regulation only accepts third part certification schemes as the procedure to guarantee 
the right application of the organic regulation. In Andalusia, the system is private. The admin-
istration has delegated the activity to private companies that are in competition for the market 
(farmers and processors). Their profitability depends on the service they provides as well as on its 
quality, but they are tributary of their customer base that they can lose if they don’t have the cer-
tificate. 

The aforementioned DGAE was committed to receive stakeholders’ demands. During 2005, 2 
different groups of farmers expressed their disagreement with the current certification system, 
because they considered it was not fitting well their production context: diversity was taxed with 
higher certification prices, services were not always provided (oral communication) and prices 
were too high for their diversified and small-scaled production system. They wish to have it 
adapted to their circumstances system.  

After checking the accuracy of such a demand, as a first step, the DGAE decided to work with the 
groups interested in building an alternative certification system from a bottom-up approach.  

The overall project was split into five stages.  

Step Goal Term Costs 
1 Checking accuracy of the demand 08-12/2005 1 technician 

2 

Defining the alternative system 3 facilitators (1/territory) 
 1 coordinator 
Meetings and travel cost 
for stakeholders 

Independent work in each territory 01-06/2006 
Sharing & collective work 07-2006 – 06/2007 

3 Implementation as pilot project 07 – 12/2007 Same than 2 + promotion 
costs 

4 Regulation proposal 2007 1 technician  
5 Promotion and diffusion in Andalusia 2008 1 technician 

 
It is important to note that the academy was also involved in the process through the collaboration 
of a PhD student that provided guidance for the participative methodologies. 

These methodologies were following the high level of participation that any agroecological initia-
tive requires. The first more bibliographic analysis was enriched with interviews and participation 
in congress and meetings in order to widen the range of opinions and experiences. All the differ-
ent stakeholders’ categories (from farmers to certification bodies, going through Civil Society 
organization, professional organization, Administrations and consumers) were tackled. Once the 
accuracy of the demand kept proved the DGAE launched the bottom-up process which involved 
producers, consumers and any other person/entity that wished to take part in the process. 

In order to ensure the serviceability of the final proposal, it was made sure that it included the 
wider diversity of geographical and socioeconomic contexts possible. Therefore, three territories 
to work with were identified: the two demanding ones and a third one in which several initiatives 
with an agroecological approach had already been implemented. Features for each of them are 
presented in the following table: 
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 Castril Sierra de Segura Serranía de Ronda 
Extension 1 municipality 22 municipalities 16 municipalities 
Orography plateau mountainous mountainous 
Distance from con-
sumption centre 

2h30 road-trip 
(Granada) 

4h00 road-trip 
(Granada) 

45’ / 1h30 
(Costa del Sol / Málaga or Sevilla) 

Production systems Vegetable – adapted to 
drought cultures 

Olive monoculture, 
sheeperding livestock, 

few vegetables gar-
dens 

Diversified, fruits, vegetables, win-
ter production (subtropical fruits 

&veg), livestock integrated, forestry 
products 

Landowner scheme Small-scaled 
(e.g. 4Has splitted into 22 

parcels) 

Small-scaled for olive 
production (5 Has 

average) 

Small-scaled (1 Ha average) 

Group profile 8 people - farmers 35 people (80% 
farmers) 

30 people (70% consumers – 30% 
farmers) 

 
In addition to the diversity of agronomic and socioeconomic contexts, working groups were dif-
ferently sized and composed. Moreover, and in order to explore the widest range of possibilities, 
for the first six months of the second period, each territory was working on its own without con-
tacts with the other groups. Each one had to define which would be its ideal certification process 
and scheme. Participation of consumers was considered to be essential because the aim was also 
to build a process that could provide the organic products to the local population. Having com-
plementary interests to the farmer’s ones was also a way to balance the results.   

After 6 months, working independently, but with coordination at the facilitator level in order to 
couple rhythms, the different groups shared their results to the others. Although none of the par-
ticipant had heard anything about Participatory Guarantee Systems (PGS), the alternative they 
proposed in each group was fully fitting the PGS principles. After the collective stage work in 
which a minimum basis common to each territory (and thus likely to be adaptable to others) was 
settled, the system got implemented among participants. Evaluation was done, courses on regula-
tion and technical issues (compost, livestock, health) were organised on their demand, and the 
procedures and materials (a visitor guide, a commitment form, a certificate) proposed during the 
first part of that stage, revised and improved  

The two last stages were not fulfilled because of a cessation in the administration support to the 
project due to a government change. That’s why it remained at a pilot project step and there is no 
data on the reached results. However, the project ran for enough time to demonstrate the potential 
that PGS have in strengthening a territorial development from an agroecological perspective. By 
promoting farmers and consumers  cooperation (but also each category in between them) PGS 
becomes a formative tool in which knowledge is exchanged and where farmers can find a support 
to find solutions to their technical or commercialisation troubles (Torremocha, 2012) 

There is no economical data available, but results of the Andalusia PGS implementation went out 
during the project and even after. Nowadays, the project is still having an impact because it in-
spires other initiatives, many PGS are spreading in Andalusia and in Spain (Torremocha, 2011) 
Three organisations in Granada are running a PGS and networking to reinforce them at a provin-
cial level (personal communication). Moreover, the PGS process launched two conversions of 
consumers into organic farmers, 3 transitions from olive monoculture to a more diversified pro-
duction system that included vegetables and fruits, a distribution cooperative was launched and it 
participated in the organic food for social consumption program in Andalusia, and itinerant week-
ly markets were implemented in rural areas in order to provide the local population with the local 
organic production. They are no longer running but a permanent specified organic store has been 
open in that territory as the result of the implementation of several agroecological projects during 
that period. 
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To conclude, the two main points of this initiative to highlight are the meeting and gathering 
through farmers and with consumers, and the bottom-up process that has provided continuity to 
it, even once the administration’s support has disappeared. 

 
Conclusions 
Measures undertaken by Andalusia administration are clear examples of the spreading effect that 
public policies can have in a specific sector. In that case, the organic farming one. 

Public procurement through short food supply chains has produced a direct and positive effect on 
farmers but also on the whole population by facilitating consumers to access to organic products 
as well as improving their knowledge on organic farming. It has also contributed to enlarge the 
organic and local product offer range and has increased the internal consumption, improving the 
regional commercialisation structures. Both, this project and the PGS one, also allowed tackling 
the rural areas in order to walk towards a more equitable access for organic and local food in the 
whole Andalusia territory. 

The Organic Food for Social Consumption in Andalusia and the PGS definition and implementa-
tion project also had direct effects in farmers’ empowerment. They have facilitated cooperation 
among farmers’ groups which have been stimulated to diversify their production in order to en-
compass wider markets. They also have supposed a gathering and exchanging platform in which 
crop scheduling and complementation, prices fixing and solution building were made collectively 
and by stakeholders themselves as a mean of empowerment and autonomy. (Tobar, 2010) 
(Cuéllar & Torremocha, 2009) 

Relation among farmers and consumers in the social consumption project can be considered to be 
a direct one, because even non local products are not charged with intermediation percentages 
(CAP, 2007). In the PGS project, both – farmers and consumers- work together and establish lo-
cal and direct marketing channels. At the same time, in both projects, farmers received a fair 
price for their products. It is a way to establish a more autonomous production and consumption 
model. Autonomy and remuneration are really essential to ensure the continuity of farming activi-
ties in Europe.  

 
Public policies are therefore likely to be an excellent tool for transiting towards a more sustaina-
ble agrifood system. But the expansion of this kind of agroecological measures all over the Euro-
pean Region is still depending on the political willingness to do so. It is still a long way but the 
path has already been opened in some regions, as Andalusia, and the experience and lessons 
learnt must be taken into account to achieve more. 

 
 
 
References 
 
Best, H. (2008). Organic Agriculture and the conventionalization hypothesis: a case study from 
West Garmany. Agriculture and Human Values (2008).25: 95-106 

Buck, D.; Getz, C.; Guthman, J. (1997), From farm to table: The organic vegetable commodity 
chain of northern California. Sociologia Ruralis, 37, 3-20. 

Consejería de Agricultura y Pesca de la Junta de Andalucía.CAP. (2007), II Plan Andaluz de 
Agricultura Ecológica. Sevilla, Consejería de Agricultura y Pesca. 



 

1016 

Cuéllar, M. Torremocha, E. (2009) Construcción de un modelo alternativo de certificación para 
pequeños productores: el sistema participativo de garantía andaluz. En M. González de Molina 
(ed.), El desarrollo de la agricultura ecológica en Andalucía (2004-2007). Crónica de una 
experiencia agroecológica. Barcelona, editorial Icaria, pp. 25-66. 

Darnhofer, I.; Lindenthal, T.; Bartel-Kratochvil, R.; Zollistsch, W. (2010), Conventionalisation of 
organic farming practices: from structural criteria towars an assessment based on organic princi-
ples. A review” Agronomy for Sustainable Development, 30, 67-81 

Doneddu, S. Torremocha, E. 2010. Los canales cortos de comercialización en las políticas 
públicas. Disparidades europeas. Cuaderno de resúmenes. IX Congreso de la Sociedad Española 
de Agricultura Ecológica. Lleida, octubre 2010. 

European Commission, 2010. An analysis of the EU organic sector. European 
Commision.General for Agriculture and Rural Development. 

García Trujillo, R., Tobar, E., Gómez,F. (2009).Alimentos ecológicos para consumo social en 
Andalucía. En M. González de Molina (ed.), El desarrollo de la agricultura ecológica en Andalu-
cía (2004-2007). Crónica de una experiencia agroecológica. Barcelona, editorial Icaria, pp. 195-
212. 

Guzmán, G.I. López, D. Román, L. & Alonso, A. (2013): Participatory Action Research in 
Agroecology: Building Local Organic Food Networks in Spain, Agroecology and Sustainable 
Food Systems, 37:1, 127-146 

González de Molina, M. (2009), “Una panorámica de la agricultura ecológica en Andalucía”, en 
M. González de Molina (ed.), El desarrollo de la agricultura ecológica en Andalucía (2004-2007). 
Crónica de una experiencia agroecológica. Barcelona, editorial Icaria, pp. 25-66. 

González de Molina, M. (2012). Algunas notas sobre agroecología y política, Agroecología 6: 9-
21, 2012 

Hall, A. and Magyorody, V (2001), Organic farmers in Ontario: An examination of the conven-
tionalization argument. Sociologia Ruralis, 41, 399-422. 

Infante Amate, J. and González de Molina, M. (2011). Sustainable De-growth in agriculture and 
food. An agro-ecological perspective on Spain`s agri-food sector (year 2000), Journal of Cleaner 
Production. 38, pp. 27-35. 

Ministerio de Medio Ambiente, Medio Rural y Marino. MARM (2010), Valor y volumen de los 
productos ecológicos de origen nacional en la industria agroalimentaria española. 
www.magrama.es .  

Ministerio de Agricultura, Alimentación y Medio Ambiente. MAGRAMA. (2012), 
Caracterización del sector de la producción ecológica española en términos de valor, volumen y 
mercado. www.magrama.es . 

Ministerio de Agricultura, Alimentación y Medio Ambiente. MAGRAMA, (2013). Agricultura 
Ecológica. Estadísticas 2012.   Available at 
http://www.magrama.gob.es/imagenes/es/Estadisticas_AE_2012%20ok_tcm7-297880.pdf 

Ramos, M. (2009). El Plan Andaluz de Agricultura Ecológica 2002-2006: Resultados y 
propuestas de futuro desde una perspectiva agroecológica. En M. González de Molina (ed.), El 
desarrollo de la agricultura ecológica en Andalucía (2004-2007). Crónica de una experiencia 
agroecológica. Barcelona, editorial Icaria, pp. 279-298.. 



 

1017 

Sevilla, E., Soler, M., Gallar, D., Vara, I., Calle, A. (2012). Canales cortos de comercialización 
alimentaria en Andalucía. Factoría de Ideas. Economía. IF01412.Centro de Estudios 
Andaluces.Sevilla. 

Soler Montiel, M.; Pérez Neira, D.; Molero Cortés, J. (2009), Cuentas económicas de la 
agricultura y ganadería ecológicas en Andalucía 2005”, en M. González de Molina (ed.), El 
desarrollo de la agricultura ecológica en Andalucía (2004-2007). Crónica de una experiencia 
agroecológica. Barcelona, editorial Icaria, pp. 135-148. 

Tobar, E. (2010). Evaluación del impacto del programa alimentos ecológicos para el consumo 
social en Andalucía en los productores ecológicos. www.juntadeandalucia.es. 

Torremocha, E (2011). Participatory Guarantee Systems in the European Organic Farming: Cases 
and Challenges from Diversity . Soberanía alimentaria, biodiversidad y culturas. Enero 2012. 
http://revistasoberaniaalimentaria.wordpress.com/2012/01/28/menos-burocracia-mas-confianza/ 

Torremocha, E. (2012). SPG: Una herramienta clave para la soberanía alimentaria. Mundubat. 
2012. Available at http://lista.rds.org.hn/pipermail/seguridad-
alimentaria/attachments/20120705/477be0f0/attachment-0001.pdf 



 

1018 

 



 

1019 

Workshop 2.2: Transition Issues in Production, Marketing and 
Consumption for the Agro-Ecological Development of Animal 
Production 
Convenors: Yolanda Mena Guerrero, Francisco de Asís Ruiz Morales and Jean-Paul 
Dubeuf 
 
General introduction based on theoretical approaches about agro – ecology in Animal Production 
, Question session Presentation of 10 empirical cases and poster session round table 1 : feedback 
on these cases ; in which there are agro –ecological round table 2 : conditions limitations, tech-
nical or institutional obstacles to implement these technics This is a short description due to the 
dead line; the partnership and content could be strengthened later. Collaborations with other simi-
lar workshop proposals could be possible 
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Abstract: Agro-ecology is based on a close insertion of man in ecosystems (and thus needs a 
local control of the production of technical knowledge). Addressed at a territorial level, it calls 
the establishment of appropriate devices for valuation of products, resources and skills. The argan 
forests on the western slopes of the Moroccan High Atlas are intensive skilled labour agro-
forestry systems. Its resilience is based on a close integration of man in the ecosystem and on the 
combination of multiple activities both at territorial and familiar levels. In this context, do the 
argan oil and argan kid meat qualification processes constitute development levers? Do they con-
stitute, at the contrary, destabilization factors of familiar and territorial productive systems? 

Our study lies in the framework of the theory of collective ownership building process, inspired 
by the work of Ostrom and Weber. It provides a dynamic and comprehensive approach: we will 
mobilize it to emphasize that the construction of the “food social space” and its devices must be 
thought of in reference to the technical and relational knowledge that structure the territory and 
reflect the relationship with nature, market and the overall political bodies. 

Keywords: Collective appropriation; local technical and relational knowledge; territorial devel-
opment; socio-technical approaches; Geographical Indications. 

 

 

Introduction 
On the foothills of the High Atlas down to the ocean, the argan forest extends over an area of 
some 800,000 hectares and is home to about 2.5 million people. The argan tree is the mainstay of 
complex systems that combine narrowly gathering nuts, small ruminant and annual crops (mainly 
barley and wheat) under cover. In this region marked by rainfall low (about 280 mm), concentrat-
ed and random, the tree is pruned to ensure an optimal shading, it plays a vital role in water man-
agement and fertility. The configuration of cultivation plots (decks, fences ...), cultural practices 
(superficial plowing, broadcast sowing) and exclosure (agdal) of trees and tree plots complete the 
system. The diversification of activities (a maize crop after barley, plantations -olive groves, car-
ob, almond...- picking activities, beekeeping and numerous productions for subsistence) provides 
risk management both at individual (family farms) and collective levels (mainly at the douars’ 
area) (Auclair & Alfreiqui, 2012). This collective risk management is based on the application of 
local standards that constitute the heart of our inquiries. 

 

Local and technical local knowledge; the roots of the argan forestry system 
Considered as a whole, this agro forestry system is very intensive in skilled labor. Resilience (as evidenced by 
the low final migration -until the early 2000s - the importance of the rural population and agricul-
tural labor force) is based on the implementation of sophisticated technical knowledge, built lo-
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cally according with environmental constraints: maintenance of trees, cultivation options, herd-
ing, and land plots management... Technical knowledge is closely linked with relational 
knowledge that structures the local society and its relationship to nature and to the market: 
exclosure practices, differentiated land status, labor organization, local merchant devices and in-
heritance practices... This secular equilibrium is now threatened. The growing involvement of 
cosmetic industries limits the control that local people have on nuts collecting and crushing activ-
ities. The forthcoming implementation of a PGI (Protected Geographical Indication) on the 
"argan forest kid meat" announces the dissemination of new technical recipes hardly compatible 
with the open temporal frames of livestock activities (Simenel et al, 2009; Linck & Romagny, 
2011) 

More generally, the argan forest is committed to a transformation of its territorial and ecosystem 
governance modalities: the customary rules give way to the operators of the argan oil industries, 
to the sheep and goat professional union (ANOC), to the Ministry of agriculture (with its narrow 
sectorial approach), to the Ministry of Interior and the Waters and forests Administration (handler 
in law of the forest domain, that is to say, of the entire territory concerned) (Bouderbala,. 2013). 

Project implementation 
Risk management is the key of agro-ecological transition (Bonny, 2011). Litterature and field 
research show that the argan forest productive system considered at different relevant scales 
(families, douars, municipalities and regional space) is still deeply based on a logic of internaliza-
tion of environmental risks and costs117. System resilience (Linck, 2012) can be explained by the 
synergies that link each together a high number of activities. It also depends on the mobilization 
of technical knowledge adapted to the harsh conditions that characterize the argan tree area: tech-
nical routes that tend to optimize water uses and fodder resources as well as land development 
(terraces, drainage and water catchment runoff, upstream plots, and low walls erosion control, for 
example). Finally it also depends on local solidarities associated with a wide range of local insti-
tutions. This is particularly the case of land tenure that combines collective and private uses as 
well as local standards which establish the differed grazing of certain parcels. It is also probably 
the case of succession practices that, by the benefits they provide to male descendants, strengthen 
the endogeneity and, by this way, the cohesion of local society118. The social space is thus highly 
structured by ties of solidarity and asymmetrical relationships that have an impact on the individ-
ual access conditions to common pool resources (land, local networks, knowledge, trust and so-
cial status ...) as well as to survival and accumulation options (Firdawcy & Lomri, 2000; Jouve, 
2000). 

The significance of family ties and, hence, the acquaintanceship and the hierarchy that structure 
the local societies also deeply mark, their relationships with political (the municipal authorities, 
the caïdat, including the settlement of disputes) and economical environment (the souk with its 
ramifications and local devices to market products and access to employment). At a higher level, 
the resilience of local productive systems depends to a large extent on access (and maintenance) 
to these areas under the direct supervision of Waters and Forests Administration. These lands, 
often relatively close to the douars, are destined for collective "free” uses, with for only re-
striction, the prohibition of perennial installations (establishment of cultivation plots, enclosures, 
buildings...). This is a weak point of the system: they may be overfished by local users who are 
not (and do not feel) involved in their management, or by "outsiders" (invasion camels from the 
Sahara region during summer). 
                                                 
117 We address this issue in terms of agro-ecological transition and socio-technical approach. Life and biotopes, as well as local 
knowledge and cognitive frames are addressed as common resources, produced and managed collectively. For agro-ecological 
transition and socio-technical approaches see Bonny S. (2011) Golden et al (2011), M Griffon (2011) Lagadeuc and Chenorkian, 
(2009) Wezl et al (2009). Our approach to the process of collective appropriation is based on the work of J. Weber and, to a lesser 
extent, E. Ostrom and B. Ventelou. 
118 The establishment of mixed couple is more difficult with the only half share inherited by women (Bouderbala 1999).  
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autumn restocking fail to consider the herd as the result of a long process of accumulation of care 
and effort, that is to say, as a heritage.  

Taken together, these practices are part of a collective risk management that also relies on the 
organization of weekly souks in rural communities. Animals selling at the souk must also be con-
sidered as a control device that permits to adjust individual herd’s size to forage availability and 
allows poorer families to maintain a breeding activity and ensure the sustainability of their ex-
ploitation. In this regard, the association barley-goat and souk can be considered the base of the 
productive system at a territorial scale. Territorial productive system can be regarded in its socio-
technical dimensions. Beyond production and sharing of technical and relational knowledge that 
structure local society, the fact that a large majority of the population can develop farming activi-
ties and enjoy access to land, however limited it may be, is an important factor of social cohesion. 
Thus, livestock and access to land can be considered as identity markers in the meaning that they 
objectify both the individual capacity to access community heritage and position -status- of peo-
ple and families within the group. 

Barley can be followed (in approximately 10% of cases, depending on rainfall intensity) by a 
maize crop. This practice is particularly uncertain (it depends entirely on soil water reserves): 
mature plants rarely exceed 50 cm and generally do not produce ears. The objective is twofold: 
increase forage production and preserve pastures that will be available in the summer, when the 
pressure on the collective potential forage is greatest.  

Forage production does not constitute the only link between crops and livestock. Animal wastes 
are the subject of particular attention: they are systematically collected, processed and converted 
into manure before being incorporated into the plot. This practice helps to increase the capacity of 
the soil water retention and maintain, at this level, biodiversity and ecosystem functions. This 
practice finally reveals fertility flows from mouchaâs to individual plots and connects the territo-
rial productive system with the family production units. 

 

The Agdal is probably the most iconic traditional institution in the argan forest. The exclosure of 
collective land use is now supposed to preserve trees of "predatory" action of goats and ensure 
harvesting fruit when they reach maturity. In reality, the exclosure relates probably more to pre-
serving forage resource than fruit. We have to note that the beginning of the Agdal is formally 
established on a specific date (18 May in 2013) which must be respected by all, and that it ends 
with the end of harvest. During this period of grazing, available forage resource is determined by 
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the reserves (barley and pulp nuts, mainly), melk grazing and the Waters and Forests’ mouchaâ. 
Thus unequal access to land induces a strong pressure on this mouchaâ as evidenced by its fre-
quent deterioration. 

Risk management is also based, in a similarly obvious way, on interactions between livestock, 
collecting and crushing the nuts of the argan tree. The importance of these interactions must first 
be assessed from the point of view of the formation of the family income. The impact of cosmetic 
industries over the past decade has led to a considerable increase in the value of nuts and associ-
ated products (Romagny & Boujrouf, 2010). Whatever their size and land endowment, families 
get, from the "nuts workshop" (collection, crushing and / or extraction), incomes substantially 
higher than that they receive from breeding.  

The interactions must also be assessed in terms of technical articulation of the two activities. The 
fruit itself constitutes an important forage resource. In summer, in melk plots, goats swallow the 
fruits, metabolize the pulp and regurgitate nuts. They are thus appreciated auxiliaries of harvest-
ing and pulping: they make only short periods (agdal is not applicable in melk plots), morning 
and afternoon. They return to sheepfold at the highest heat to regurgitate nuts. The sheepfolds are 
landscaped and maintained accordingly: the soil is generally cemented and daily scanning nuts 
keeps them clean. The use of goats for nuts collecting is illegal: this practice derogates from a 
requirement of PGI argan oil which prohibits certification of oil extracted from regurgitated 
nuts119. This is a constraint that farmers bypass without difficulty by drying nuts for several days. 
On one hand the exposure to a dry and warm air eliminates any suspicious smell. On the other 
hand, the anonymity and complicity of the souk ensure their integration into the merchant circuit. 

The goat and nuts interactions can also be highlighted in the family labor organization. If breed-
ing is a traditionally a male activity (old and younger are more heavily involved in herding), the 
nuts "workshop" is fully supported by women and adds new constraints to those imposed by their 
involvement in regular household tasks. In a Chayanovian perspective120, the domestic group 
size, and more specifically, the male / female ratio, is an important limiting factor. The ability to 
work has a direct impact on the valuation methods of the product. The fruit can be sold in the 
state after drying or after pulping. Crushing operations and extraction can be performed within 
the workshop: the oil obtained can then be sold at the souk, short circuits through direct sales or 
be consumed by the family. Demographic constraints can be circumvented by employing domes-
tic helpers: this option will then appear more frequently in the register of mutual assistance and 
family solidarity than in the wage relationship pattern. Anyway, the traditional oil industry is 
based on a labor organization which takes sense at territorial level and which is also largely struc-
tured by the souk. The families that do not as strongly undergo the demographic constraint can 
acquire their raw material at the souk and then resell there the oil or the pulp and the nuts they 
have produced. It thus appears that the resilience of territorial productive system also results from 
the labor organization and its structuring action territorial scale. 

At last, nuts and goats interactions make sense in the construction of the food social space. Here 
we refer to the concept developed by Poulain (2002) and Fischler (1990), but considering it in a 
socio-technical perspective while Poulain basically connects it with consumers’ practices and 
rituals associated with food. The kid meat is usually associated with festive uses, it is then pre-
pared as tagine. It is also found, burned, in the souks and popular restaurants at Smimou and oth-
er regional urban centers. Its organoleptic qualities, real or supposed, worth it to be at the heart of 
a GPI project supported by the National Ship and Goat Association and its representatives, at 
Essaouira and Smimou. Argan oil is a scarce product (production requires a lot of work) and now 

                                                 
119 This requirement probably aims to insure the control of row material and argan forest at the expense of users and benefit for 
the cosmetic chain. 
120 Referring to Alexander Tchayanov, the autor of the Theory of peasant economy. 
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highly valued (the development of cosmetic industries substantially increases the opportunity 
costs). It is therefore in the full sense an exceptional product ousted from common uses by ordi-
nary oils. Nevertheless, it is ostentatiously used when special guests are received. The incorpora-
tion of technical and relational local knowledge, their association with specific uses and rituals 
(the number and arrangement of dishes, how they are served ...) evidences the place of argan oil 
and argan kid meat in the gastronomic heritage of the argan forest. In this way, both products can 
be considered as identity products and, therefore, as structural elements of local social cohesion.  

Argan forests are part of the royal domain. They are usually ancient tribal territories which are 
Preserves individual use and inheritance rights. They are then subject to special care from their 
owners: the young shoots are removed and trees trimmed so as to facilitate access to fruit or foliar 
feed, optimize shade and allow the harness cultures, they are shaped, finally, in an aesthetic con-
cern. The trees of the Waters & Forests Administration’ mouchaâ are not subject to any exclusivi-
ty and therefore, do not receive any care by local users. The status of these lands located in the 
heart of the mountains occupying the center and the edges of our study area is the result of an 
ancient agrarian policy that aimed to settle populations and subtract these lands from the control 
of the tribes, their segments, and finally the douars(Jouve, 2000). These forest areas are basically 
managed in a conservative and repressive perspective, occasionally marked by regeneration cuts, 
in accordance with municipalities, and the establishment of a long-term agdal designed to ensure 
forest regrowth. The lack of involvement (and accountability) of local population is reflected in 
the absence of corollary caring for trees. The contrast between the Waters & Forests’ mouchaâ 
and douar’s finage is striking. Depending on the distance, the first one bears the scars of overex-
ploitation and gives the impression of being totally abandoned. Located below, the douars’ terri-
tories appear as fully developed areas. Trees, in particular, are maintained, protected, carefully 
cut, shaped by men and animals according to their place in the production system. 
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Despite all the restrictions, the Waters and Forest’ mouchaâ is an essential part of the productive 
system. It's basically a space dedicated to the gathering: forage resources, argan nuts, carob and 
other products (medicinal herbs, firewood or lumber, materials, etc..). Gathering activities fall 
squarely within the logic of diversification that characterizes the productive system and explains 
its resilience: they enable the poorest families to survive and keep on a modest scale, crops and 
livestock activities and thus, preserve, somehow, their collective identity. This mouchaâ, alt-
hough under the supervision of Waters and Forests Administration remains largely a functionally 
an un-owned space. The prohibitions of perennial installations, the lack in local people participa-
tion in the management of the mouchaâ, poverty and free access for all… do not promote ac-
countability of users, wherever they come from. A situation that is reminiscent of the Hardin’s 
tragedy of the commons (Auclair & Alfriqui, 2012). This important part of the production system 
is therefore also its weakest link. 

The untied GPI of the argan forest 
What will be, at the scale of the argan forest and its entire population, the impact of the qualifica-
tions processes of argan oil and the argan kid meat on the resilience of familiar and territorial 
productive systems? The answer will be most likely negative. It is a priori insofar as the qualifi-
cation system, that is supposed to preserve and enhance the productive system, focuses on a sin-
gle product, while resilience is based on the arrangement of diverse and complementary activi-
ties. The qualification system is inherently dissociative. It is even more that, in this case, the two 
approaches are managed separately and have not or only marginally, solicited local populations.  

Basically, Geographical Indication is an ownership device. Formally, it only covers the product 
name and the benefit that can be obtained from the reputation and values attached to it. It often 
may be considered as a development lever: the code of practices prescriptions are supposed to 
insure the origin attributes while capital, knowledge and incomes flows will ensure economic 
growth. But, as a corollary its implementation requires technical and organizational innovations, 
scale changes, a transformation of supply chains, the conquest of new markets and will generate 
new interests and conflicts. So, the appropriation process does not refer only to the name owner-
ship: it also covers all the technical and relational knowledge that structure the argan productive 
systems as a whole. So, the analysis of territorial impacts needs to emphasize the collective ap-
propriation building process. It will aim more specifically the study of concrete devices that de-
termine the ownership reconfiguration of land and resources (such as technical or normative 
changes). Approached from this perspective, the research question can be formulated in the fol-
lowing terms: Does certification allow enhancing and preserving local technical and relational 
knowledge? How does certification processes impact on local people empowerment? Do they not 
tend to feed, at the contrary, a dispossession process -a kind of enclosure of biotic and cognitive 
resources- aimed to instrumentalize and "de-build" local knowledge? 

Both GPI are more interested in the name and reputation than by local knowledge and practices 
that constitute the basis of argan forest's reputation. Thus GPI’s argan oil highlights the excep-
tional virtues of the argan tree by presenting it as exceptional, as a gift of Nature. Thus, it ignores 
the fact that the argan forest is the product of a long historical, accumulation of kills and work. As 
a corollary, all the activities associated with nuts collecting, especially goat’s livestock is raised 
in terms of competition and not of complementarities. So, the goat is demonized, stigmatized: 
aerial grazing can only be detrimental to the development of trees, while historical experience, 
scientific literature and field observations reveal a symbiotic relationship between trees and goats. 

The GPI’s argan kid meat does not display such a radical posture because breeders have a major 
concern for preserving nuts and trees. Goats are products of the argan tree forest and aerial graz-
ing and the pulp and leaves ingestion give to the meat appreciated sensorial and sanitarian attrib-
utes (Bas et al. 2005). But the GPI exclusively focuses on meat and animal, much less on tech-
nical routes and multifunctionality. The ANOC (National ship and goat association) is in charge 
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of the implementation of the certification project with the support of the DPA (Provincial direc-
tion of agriculture). This purpose is to promote the “modernization” of farms sheep and goats and 
the "professionalization" of breeders and facilitate their integration into market economy. This 
aim therefore leaves little space for the involvement of local stakeholders in the formulation of 
technical choices or for implemention and, much less, for valuation and adaptation of local 
knowledge. This is even more the case that, according to ANPC’s appreciation, breeders usually 
have a "passive" (Outmani et al. 1999) attitude. In its original formulation, the GPI specifications 
do not refer to local production practices but mainly to short term economic criteria. The objec-
tive is to increase production by improving performance of individual animals to satisfy an ex-
pected growing market (tourists and urban middle classes). This goal is difficult to reconcile with 
the requirement of preserving and strengthening territorial anchoring of livestock activities and 
resilience of productive systems. Technical support provided by ANOC to the "project group" 
refers essentially to prophylactic measures and support for complementation of animals. Its tech-
nical support action in the management of races focuses on the phenotype (the color of the dress) 
and does not take into account the identification and strengthening animal skills. The AMIGHA 
has not achieved its objectives regarding the establishment of a specific chain destined to domi-
nate the collection and market nuts. The 25 women's cooperatives121 affiliated to the association 
must buy nuts at Souk, so they do not maintain any direct relationship with the tree and the forest. 
Therefore they cannot ensure the traceability required by the GPI. Their activities are limited to 
the crushing and grinding of nuts and partly in oil extraction (Faouzi, 2012). 

Both qualifications devices follow a top-down approach largely based on the action of external 
aggregators. This is partly due to the scale and projects ambitions. The argan oil denomination 
area covers about 850000 hectares and more than two million people. This is also due to the ab-
sence of democratic -social or professional- local organizations. Moroccan government policies 
have always tried to encourage agrarian individualism and to impulse market economy to limit 
the power of the tribes and their segments (Bouderbala, 2013). On the other hand, public policies 
do not have the means to provide direct assistance to all producers. Priorities must be set and dif-
fusion channels of innovation must be identified. In the second pillar of the Green Morocco Plan, 
the aggregator plays an essential role: it is supposed to function as a relay between producers, on 
the one hand and, on the other hand, the administration and the market. This is often an industri-
alist, a rich producer, a local notable...122 who are frequently part of local conflicts and the 
struggles for the appropriation of collective resources, as well land as life and cognitive re-
sources123. 

Under such conditions these externally driven projects fail to find the necessary support in the 
local population. GPI argan oil, as we have seen, had set up cooperatives because they could not 
(or they refused to) rely directly on farming families. The fate of the argan kid meat project rests 
entirely on a local project group set up with the support of a local notable. The group brings to-
gether 37 members: it is really very little compared to some sixty miles breeder that account 
Tamara region. The group receives the full attention from the DPA and the ANOC: it profits ex-
clusively of the DPA technical and economic supports and had received in 2012 -a bad year for 
cereal production- half the stock of barley to be sold at subsidized prices to all farmers in the re-
gion.  

Finally the impact of Geographical Indications on configuring collective resources appropriation 
processes and also relates to the devices for local regulation. This concerns in particular the souk 
                                                 
121 About 1000 members, 200 families and 100,000 argan oil liters a year. 
122 "The Green Morocco Plan was built on the principle of aggregation as a tool for agricultural development, its implementation 
lies in creating a win-win partnership between the upstream production and downstream business and / or industrial. [...] The 
aggregation is a suitable workaround for the problem of the small size of farms and to cope with the lack of organization in the 
agricultural sector. ("http://www.ada.gov.ma/Plan_Maroc_Vert/plan-maroc-vert.php, consulted on 10/20/2013) 
123 http://www.agriculture.gov.ma/pages/le-modele-de-lagregation (dicember 2013.)
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and its territorial anchors, its responsiveness and its role in economic activities organization. Our 
observations show that it is an essential relay both for the industrial cosmetic supply chains of 
argan oil and for the valuation of end and intermediates products from the traditional sector. The 
construction of an autonomous nuts supply system, keyed on women's cooperatives, seems to 
have definitively failed. Similar comments can be made about argan kid meat. Its commercializa-
tion is entirely controlled by agents of the souk that are not willing to give up their prerogatives. 
They refused to adapt the Smimou’s slaughterhouse to technical and relational requirements of 
GPI. A new slaughterhouse will be built close to the former, we can bet it will soon buy animals 
from the souk and will struggle to establish the meat traceability. 

The territorial authorities -the caidat and municipal presidency- are closely linked to the Ministry 
of Interior. This is also the case, in a different register, of the Regional Waters and Forests Ad-
ministration. All these authorities are indirectly involved in the establishment of Geographical 
Indications. The caïdat is a little challenged authority. This is due to its local roots, to its role in 
the settlement of disputes (especially linked with land), to its relay position with the Ministry of 
Interior and the king, and to its comprehensive, pragmatic and realistic approaches of negotiation 
and compromise. Caidat probably weighed on relaunching the IGP argan kid meat project. Terri-
torial authorities, under the caidat leadership closely resonate with souk’s interests124: they are 
heavily involved in the construction of the new slaughterhouse. 

 
This research has been undertaken with the financial support of the research project ANR 
MOUVE (ANR2010 TRA005).  
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Developing small goat holders to face food security, poverty and 
environmental challenges. Lessons from a comparative analysis in 
different regions of the world (governance, markets, production 
systems) for experiencing successful projects 
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Abstract: Farming and agro - food systems have to face urgent social and environmental issues 
linked between them. The Millennium Development Goals firmed by the International Communi-
ty have formalized these priorities. Poverty reduction and food safety are considered as a major 
challenge for at least 800 million people who are suffering hunger and extreme poverty particu-
larly in rural areas. The development of livestock for small holders is often seen as a solution to 
reduce poverty 

To explore and document the operational articulation between poverty reduction and preservation 
of environment and utilization of renewable resources in livestock production systems the results 
of a comparative study undertaken at the request of an International Organization are analyzed. 
This study was focused on development projects involving goats and compared worldwide signif-
icant cases (in Argentine Patagonia, Kenya Meru, South Western Morocco, “Comarca Lagunera” 
Mexico, Nepal, North Eastern Brazil, Rajasthan, Senegal, Tajikistan, Lara and Falcon State Ven-
ezuela). For each case, a SWOT125 analysis, a cost benefits study and a goat value chain ap-
proach have been undertaken and discussed during several meetings with actors involved in these 
projects. The study has provided operational references and tools and indicators have been built 
to support implementing and monitoring such projects in the future. It highlights that developing 
goats by small holders can be a viable and profitable activity in so far as consultations and appro-
priate diagnosis have been undertaken to prepare the projects. It confirms that small holders with 
low inputs goat production systems may have a good real productivity and a high Internal Rate on 
Return (IRR) of the investments. It helped to show the different stake holders including those 
involved in political decisions that traditional low input goat activities, led by small farmers can 
help to keep rural life active and support other activities.  

These results call for a paradigm shift in the mental models of development to promote human 
resources and capacities rather than sophisticated external solutions often based on the use of non 
renewable resources. Goats can often answer such MDG’s as poverty reduction, gender equity, 
preservation of non renewable resources if their production systems are based on the valorization 
of local resources with low external inputs (by-products, local forage, rangelands, local 
breeds).Thanks to appropriate business planning and governance, innovation implemented for 
these activities could be a good lever for ecological intensification, food safety and resilience in 
many rural areas by improving the potentialities of each region. 

Keywords: Competitive intelligence, project governance, Millennium Development Goals 
(MDGs), goats, development strategy. 

 

  

                                                 
125 Strong, Weakness, Opportunities, Threats 
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Introduction, context and objectives  
The general inequity and un sustainability of the agri-food systems all over the world have ap-
peared as a major issue for the next decade. 800 million people are suffering hunger and extreme 
poverty, and more than half of them are small farmers. A major part of our ecosystem resources 
(water, soils, forests, bio-diversity) has been highly degraded by the current agro-food systems 
(MEA, 2005). And the important social crisis due to low incomes, rural emigration, the loss of 
rural employments, indebtedness, is concomitant to the environmental crisis. Within this context, 
the International Community and institutions have firmed an agreement to define a common 
strategy for challenges that humankind has to face. These Millennium Development Goals 
(MDGs) have linked several social and environmental issues: poverty reduction and food safety, 
gender equity and women’ promotion; preservation of environment and water resources, adapta-
tion to climate changing. They have been the base of several programs and initiatives and many 
of these development projects have focused particularly on poverty reduction. They are supported 
by a large number of NGO’s or foundations in several specific goals (training, water supply, mi-
cro– credit, women empowerment, ) and sectors (agriculture, animal production, craft, local 
commerce) (MDG, 2010). 

Livestock for small holders is often seen as a solution to reduce poverty for the following reasons 
listed by Otte and al., (2013): 

 Livestock would be a factor of diversification of the household activities; 
 Livestock could improve rather easily their incomes due to the growing demand for ani-

mal products; 
 Livestock could use resources which cannot be used by other activities (rangelands, natu-

ral pastures, by-products); 
 Livestock  would develop employment of women and promote gender equity; 
 Development of livestock would provide animal protein to poor population who are gen-

erally in deficits (possible effects on child mortality, another MDG).  
 
The dominant paradigm is still the classical paradigm of progress and intensification. For in-
stance, many projects have proposed higher investments that could frequently weaken the breed-
ers.  Otherwise, the development policies have been often too much external markets oriented, 
not clearly oriented on poverty reduction or without articulation with the environmental MDGs 
(Otte and al., 2013). The fight against poverty has been a source of specific investigations and 
several authors have worked on poor economics as Sach, (2005), Collier and al. (2009), Alberjee 
and Duflo,(2012) who have shown that poor people have a coherent behavior in term of objec-
tives and risk taking. 

The external negative effects of livestock, as an important cause of emission of CO2 and envi-
ronmental damages have been enhanced by many publications as Jutzi and al., 2001; so the future 
of livestock sectors, as the other agri-food systems has to be  been questioned to decrease these 
negative externalities and develop more sustainable systems.  

Among the several types of livestock, only some species would be adapted for small holders, for 
instance, farmyard poultry and pigs and small ruminants. So it is well known that goats are con-
sidered as “the animal of the poor” or by comparison with cattle seen as the “cow of the poor”. 
The general opinion is that goats would be adapted for poor holders and marginalized areas be-
cause few investment is needed and they could be managed by women and at a family level to 
produce all commodities according to the local situation (meat, milk, fibers, etc..) even when for-
age are scarce thanks to their adaptation to reach any resource. For the last decades, many pro-
jects have been implemented in all continents. One consequence is that although goats are still a 
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minority part of the livestock they have been the most growing livestock for more than 20 years 
(FAO stat, 2013). 

But in the past and until recently, (Dubeuf, et al., (2004), many of these projects have been fail-
ures and project leaders had few references to prepare them and to identify the conditions to be 
successful. A comparative study of several development projects involving goats has been under-
taken at the request of an International Organization to identify their success factors. It was ob-
served that most of these projects have focused on some MDGs (for instance poverty reduction) 
with no integration between these social and environmental issues.  

The objective of the present communication, based on this study, is to explore these articulations 
and focusing on the level of inputs and the use of renewable resources.  

 
Methodology 
Several regional situations where projects involving goats have been undertaken were studied and 
compared (IFAD-IGA, in press). These projects are located as follows according to the main 
commodities. 

Meat and fiber: Argentina - Neuquen Province 
 
Meat: India - Rajasthan (imGoats126 project and Heifer Project International (HPI) projects); Nepal - HPI 
projects in Nepal (goat value chain in Nepal); Morocco - “Promotion and valorization of the goat meat in 
the Argane tree area” project. 
 
Milk and meat: Brazil- North Eastern projects (with EMBRAPA127 and EMEPA128). 
 
Milk and dairy products: Kenya - FARM Africa projects in Meru Central and Southern Districts; Mexi-
co - goat milk project in Comarca Lagunera; Venezuela - Lara and Falcon states goat milk cheeses pro-
jects;Senegal - Spanish Gan129 Africa and Tragsa130 Northwestern goat milk project. 
 
Fiber and dairy products: Tajikistan - Fiber Sughd, Gorno-Badakhshan, Khatlon FAO and ICARDA 
projects 
 
A knowledge harvesting type process (Knowledge Harvesting®, 2011) was implemented for each 
case. It included bibliography, and interviews to identify the main characteristics of each project 
and scale up their   success factors. 

For each case, the initial situation was described including a SWOT131 analysis and a description 
of the actors’ system. They were completed by a livelihood approach and a value chain analysis. 
Each case was reported separately using the same framework to compare them. Two open discus-
sions were organized to formalize the comparisons with delegates from most of the studied cases.    

 
  

                                                 
126 Small ruminant value chains as platforms for reducing poverty and increasing food security in dryland areas of India and 
Mozambique  
127 Empresa Brasileira de Pesquisa Agropecuária 
128 Empresa Estadual de Pesquisa Agropecuária Paraíba 
129 Cooperation between Gran Canaria (Spain) and Africa 
130 Grupo Tragsa is constituted by the parent company Tragsa, Empresa de Transformación Agraria, S.A. 
131 Strong, Weakness, Opportunities, Threats 
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Results and discussion  
 
Identification of the main success factors to scale up goat projects for poverty reduction    
The analysis developed for the study by Dubeuf and al. (2014) confirmed that goat production 
systems are generally multipurpose systems with still few connections to the organized markets.  
Goat activities have been largely excluded until now from organized markets and have not fol-
lowed the same ways of development and specialization than the other animal productions (like 
cattle, poultry, pig, etc…). To face new development issues, this realty could be an advantage. 
The main characteristics of the studied cases have been sum up in table 1 and 2. 

The image of goat activities is still depreciated by many stake holders. Although the situation is 
slightly changing, goat activities are still largely not seen as socially and economically valorizing 
the related populations. In other words, there is still a threat that goat projects would keep people 
in their lower social situation due to this image. For the breeders themselves, goats could be seen 
as a transitory activity before a more attractive reconversion. Even in the successful studied cases, 
people met think that goat keepers would choose another activity if they would have the choice 
and would prefer to train their children on other activities. Other consequences of these represen-
tations are that public authorities are generally still reluctant to invest on goats and small live-
stock and particularly on extension services. But, very often, the demand on small ruminants 
products is growing and the public authorities begin to be are aware of these market opportunities 
as it is the case in India for meat or in Turkey for sheep and goat cheese. The role of goats to sup-
port poor people would need to avoid any simplification or pre-defined idea but general assess-
ments have been specified and confirmed by previous bibliographical references:  

 Goats are well adapted to arid areas  
 The investments to develop goat production are lower than for cattle but social, economi-

cal local conditions are not always filled to develop it and make it a way to fight poverty 
 The market conditions are important factors to decide if it is possible or not to implement 

goat projects but an open minded approach of the market is necessary including auto-
consumption, social governmental distribution, (Dubeuf, 2004) 

 The objectives of each project have to be defined according to the initial situation (in 
terms of education, infrastructure,…), invested funding and expected returns but it takes 
time to get significant and sustainable results and projects are often too  short and 3 years 
are generally not enough, (Dufumier, 1997) 

 The presence of public services in the area is an important success factor but informal 
economy and local organization have a role to play 

 Developing technical improvement is important but not always the solution to solve the 
problems that could be linked more to political, administrative, cultural or economical as-
pects (Hall et al.2004 

 Projects can focus simultaneously on several objectives but each sub - objective (gender 
conditions, market structuring and productivity) of each project must be clearly defined 
with clear quantitative and qualitative indicators what is not always the case.  

 
Five key internal or external factors have been identified and developed: 

 
 Key factor 1: “To develop goat production, it is necessary that smallholder producers are 

interested and keen or allowed to participate at all stage of project design”. It was en-
hanced that there is no general model to be applied everywhere, what is not an original 
comment but  has to be reminded; in many cases US $2 /day to go out poverty could be an 
easy to reach output if a project is  correctly managed and people really interested. 
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 Key factor 2. “Intensified systems based on high inputs are not recommended for pro-poor 
projects”. There is a convergence between knowledge harvesting and the opinion of ex-
perts on the fact the projects must not increase the dependence of goat keepers on external 
outputs.  

 Key factors 3. “There are several imperative key factors: (i) minimum identified goat 
keeping initial activities, (ii) minimum public general infrastructures, (iii) A form of polit-
ical will is identified, minimum Research and Development institutions and local existing 
organization (NGOs)”.The main consequences of these key factors are when minimum in-
frastructures are not present, the projects have to focus on these infrastructures including 
capacities and training. 

 Key factor 4. “The design of a pro-poor development project must consider targeted and 
measurable social and economical returns”. Very often, projects have not identified 
objectives and identified returns  

 Key factor 5  - Developing a simulation model would favor monitoring of the results all 
along each project 

 
The exchanges have confirmed that the studied cases were good samples of the diversity of in-
volving goat projects and of their issues. They have given clear elements to go forward and scale 
up the future projects. The study has proposed several outputs to support the preparation and 
monitoring of future projects: 

Output 1 – Project and investments typology 

A project typology will be proposed. It will consider the geographical and human level of the 
project 

 (community and village levels, regional or national ones), their main issues (technical improve-
ment for food security and auto sufficiency, developing regional capacities to secure production, 
organizing a regional or national value chain, …) and the investments related to these issues and 
commodities. 

Output 2 – To develop goat value chain tool analysis 

Access to market has been confirmed as a major factor for the contribution of goats in the fight 
against poverty. Although goat activities are nearly always multipurpose, value chain analysis 
must generally consider each commodity separately.  

The identified positive experiences described through the several cases have given elements on 
how to facilitate small-scale farmers to access the markets. To do it, a value chain analysis is 
needed and could be a first stage by mapping the actors: Identifying the number of actors and 
volumes of products; mapping the core processes and flow of product. 

 Output 3 – Cost-benefit analysis 

Compiling data on the studied productions systems has given references on the minimum ac-
ceptable ratio cost–benefits to build a goat oriented pro-poor project. The Table 3 has summa-
rized the ROV of each project.  

Output 4 – Drawing the framework of a future simulation model to monitor the governance of the 
projects  
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The characteristics of the projects and identified success factors have shown that small 
holders could help to improve food security with limited negative environmental effects 
The first advances of this study have been to give clear and comparative technical and economi-
cal results for very diverse goat production systems for small holders. Until now these data were 
very scarce. It has confirmed that in favorable conditions and few investments, goat projects 
could be profitable for poor households and make them going out of poverty with possible signif-
icant impacts not only for communities but also at regional levels. The comparative study has 
shown that the economical coherence and viability of the small goat and small livestock holders 
are based of low inputs productions systems based on the utilization of renewable resources (for-
ages, local breeds, local know-how and practices). The systems for small goat keepers are sus-
tainable and will be resilient for the local communities if they are based on the intensification of 
local family employment. Thanks to these strategies, and for any commodity, undertaking such 
projects could improve the socio –cultural capacities of the systems to be re –naturalized. Since 
several years we have observed a movement of redefinition and diversification of agricultural 
systems toward an agricultural and environmental transition (Buttel, 1995 and Allaire, 2002). Our 
results suggest that these transitions would be more favored by agro-ecological solutions than by 
bio technological progresses based on artificial solutions. As already proposed by Agri-monde 
(INRA –CIRAD, 2009), we have confirmed that this agro-ecological perspective could be applied 
to the livestock sector:  With a low productivity improvement but applied to a large number of 
farmers, poverty could be significantly reduced and food safety improved with no environmental 
impacts. Agro –ecology has been defined for 30 years (Altieri, 1983) as the application of ecolo-
gy in Agriculture not only at the farm level but also at the farming system one. Our results have 
also demonstrated that the agro -ecological problems cannot be considered on a technical and 
economical point of view but have also on the socio – technical side (multiplicity of issues, of 
actors, of problems). The importance of the projects governance, political will and monitoring of 
the projects has also been underlined. With an interdisciplinary approach, agro–ecology and eco-
logical intensification applied for livestock could be an answer to the identified issues. Agro 
ecology can be seen as a mode of agricultural development that has results for fast progress for 
many vulnerable groups (De Schutter, 2010) and could be applied for goats. The development of 
small livestock could be an orientation and a strategy to develop transitions towards agro ecology 
and ecological intensification.  

 
Conclusion  
This analysis has demonstrated that there is a strong convergence between poverty reduction and 
environmental issues. As the agricultural policies are very rarely intentionally against poverty and 
have been often very fragmented. Our results could be an argument in favor of enhancing pro-
poor projects and particularly those involving goats and changing paradigms to promote human 
resources and capacities rather than the use of non renewable resources. The returns on invest-
ments, although not very spectacular, are real and significant; they are even high comparatively to 
more technological agricultural projects. By focusing on value chains, project governance, devel-
oping capacities and  local production systems and local genetic resources, this communication 
has confirmed the advantages to re –invest in agriculture to face the current development social 
and environmental issues.  
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Tabelle 1: Main characteristics of the studied cases for meat commodities (from Dubeuf and al., 2014) 
Main commodi-

ties 
localization 

Project impact 
and objectives 

Strong 
points 

Weak points Opportunity Threats Main invest-
ments Com-

ment 
Meat       
India - Rajasthan Community  

level for auto 
sufficiency 
and productiv-
ity  
Regional level 
for services 
capacities and 
market organ-
ization  

Existing 
at breeds  

A favor-
e local 
text 

Very small 
herds size  
Low educa-
tional level 
Lack of for-
age, water 
and fodders  
Few negotia-
tion capacity 
Few veteri-
narian prod-
ucts and ser-
vices 

Expanding 
demand 
A high experi-
ence of local 
NGO and ILRI 
Coherence of 
the project 
with the na-
tional policy 

Lack of 
clear project 
objectives  
Lack of 
coordination 
between the 
community 
and state 
levels 

Training on 
nutrition, breed-
ing hygiene and 
negotiating 
(weighing 
scale) 
Market plat-
forms 
 
Duration of the 
project (too 
short) 

Nepal Community 
level for auto 
sufficiency 
and productiv-
ity  
National level 
for market 
organization  
and value 
chain 

Fodder 
ilable 
m forestry  

Tech-
ogy 
ilable to 
rease 
duction  

 

No organized 
market 
Bargaining ; 
lack of organ-
ization  
Low produc-
tivity  
No services  
Small herds  
Few roads 
and infra-
structures  
bad image  

High demand 
for goat meat 
Private emerg-
ing and frozen 
meat sector  
No opportunis-
tic investments 
on goats  
 High interest 
for goats and 
many projects  
 

Lack of 
collective 
organization 
and policy 
Emigration  

Training in 
forage produc-
tion , manage-
ment and hy-
giene 
Distribution of 
local improved 
goats  
Market plat-
forms  

Morocco - 
Argane tree area 

Regional level 
for market 
development 

Goat 
dition  

A spe-
c system 

Fodder 
d nut 
ources 

Competition 
with oil pro-
duction 
Bad image  
No services 

Changes in 
urban demands 
for goats 
Policy in favor 
of local prod-
ucts 

Degradation 
of the 
argane tree 
area 
Opposition 
of the oil 
industry  
Climate 
changing 
and droughts 
Impact of 
migrant 
herds  

Slaughterhouses 
Frozen trucks 
Certification 
and Organiza-
tion of Associa-
tions 

Meat and fiber        
Argentina - Neu-
quen Province 

Local district  
for  market 
development 
and forage 
management  

High 
acity in 

ats 
A long 

e tradition  
 

Lack of land 
for grazing 
Poor organi-
zation  

Goat law poli-
cy  
Tourist devel-
opment In-
creasing de-
mand for goat 
meat  

Range land 
degradation   
Other jobs 
available  

Slaughterhouses 
and fridges 
Certification 
and organiza-
tion of  goat 
breeders associ-
ations 
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Table 1: Main characteristics of the studied cases for the milk and fiber commodities (from Dubeuf and al., in press) 
Main commodi-

ties 
localization 

Project im-
pact and 

objectives 

Strong 
points 

Weak points Opportunity Threats Main invest-
ments Com-

ment 
Milk and meat       
Brazil- N. E 
projects 

Regional and 
state level 
for value 
chain and 
productivity  

A working 
half exten-
sive model 
Irrigated 
areas  
Political 
decision to 
buy goat 
milk for 
social pro-
grams  
Few alterna-
tives to 
goats in 
many areas 
 
 

Low educa-
tion level  
Lack of coor-
dination be-
tween the 
several ser-
vices  
Lack of con-
fidence of 
breeders for 
governmental 
programs  
 
 

Improving 
situation of 
the Country 
A national 
policy to 
eradicate 
poverty  
A R&D well 
developed 
network 
Expanding 
market for 
goat milk 
A higher 
demand and 
initiatives for 
goat meat  

Lack of mar-
ket alterna-
tives and 
organization 
for milk sur-
plus  
Bureaucratic 
governance of 
these pro-
grams  
Emigration in  
Southern 
areas 
Climate 
changing and 
drought  
Lack of pri-
vate invest-
ments 
Possible 
competition 
with Southern 
intensive goat 
milk sector 

Training and 
support of 
pioneer 
groups 
Dairy units, 
slaughter 
houses and 
parks to gath-
er kids 
 

Milk        
Kenya –  
Meru projects 

Regional  
project to 
improve  
technical 
efficiency 
and produc-
tivity   

Local con-
sumption of 
goat milk 
Fodder 
resources 
potential  
A long time 
presence of 
NGO’s and 
projects  

Low educa-
tional level 
Lack of 
“good” dairy 
goats  
No public 
services  
No vet sup-
plies   

High and 
expanding 
local demand 
for goat milk  
 

Poor perfor-
mance of 
partners  
Governmental  
limitation to  
import breed-
ing   stock  

Breeding 
stations for 
crossing with 
imported 
bucks 
Training and 
capacities 
Cooling tanks 

Mexico - 
Comarca 
Lagunera 

A Communi-
ty project  to 
improve 
technical 
efficiency  

Local know 
how 
Community 
Interest  

Lack of re-
sources, nego-
tiating power, 
genetic re-
sources 

Expanding 
demand for 
goat products 
and kids 
Added value 
with cheese 
and “dulce de 
leche” 

Range degra-
dation 
Migration  
Lack of pub-
lic policies  

Capacity 
building  on 
hygiene and 
management 
Community 
based breed-
ing plan 

Venezuela – 
Lara Falcon 

Regional 
Technical 
efficiency  

Local Know 
how and 
interest for 
cheese and 
“dulce” 

Lack of re-
sources  
Poor organi-
zation 

Successful R 
$D environ-
ment  
Goat cheese 
expanding 
demand 
Government 
support  

Lack of poli-
cy regarding :  
Range degra-
dation 
Market based 
quality/health 
Livestock 
thievery 
Paternalism 

Water reser-
voirs  
Training and 
trials on for-
age produc-
tion 
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Senegal - Span-
ish goat milk 
project  

 Regional 
level to de-
velop an 
innovative 
goat milk 
system and 
market  

Local  shep-
herds used 
to milk 
animals and 
drink  milk 
Settlement 
of pastoral 
people 
Irrigation 
along the 
river and by 
products 
 

No tradition 
for goat milk-
ing 
No references 
on the adapta-
tion of exotic 
breeds  
Climate 
changing and 
drought  

A small local 
market for 
goat milk 
around the 
cities for 
expatriates  
and tourists ( 
cheeses)  or 
local people 
(acid milk) 
A well moni-
tored Spanish 
project  

Competition 
with milk 
powder 
No national 
coordination 
between the 
projects  
Sustainability 
after the end 
of the project 

Import of 
Canary goats  
and creation 
breeding 
centre 
RD on local 
forage  
Training  
 
Duration of 
the project 
(too short) 
 

Fiber       
Tajikistan: A Regional 

project (dis-
tricts) to 
improve  
Market effi-
ciency  and 
farmers 
organization  

High  world 
Demand  for 
fiber  
A local skill 
and breed 

Low fiber 
quality  
No  infra-
structures and 
assistance  

Existing 
groups  
Market poten-
tial  

Animal 
Health situa-
tion  
Lack of long 
term strategy 
Emigration  
 

Breeders 
organization  
for marketing 
Training on 
improving 
quality 

 
 
 
Table 2: Main Benefits of the investments of each case (from Dino Francescutti, FAO in IFAD-IGA, in press) 
Project’s loca-

tion 
Main commod-

ities 

Herd sizes Total Invest-
ment 

(USD) 

Number of 
beneficiaries / 

Unit 

Additional Income/ 
/family/year 
USD Total 

Total income USD 

IRR (%) 

RAJASTHAN 
Meat +Milk 

5->8 1886040 2990 125 
1097008 

16 

NEPAL 
Meat 

3->8 81936597 138000 208 
76007640 

24 

MOROCCO 
Meat 

50->55 1808251 1444 860 
2983605 

37 

PATAGONIA 
(Ar) 
Meat + Fiber 

377 982869 250 362 
267147 

14 

BRAZIL – NE  
Milk+ Meat  

18->28 638392 250 2452 
1613168 

41 

KENYA- Meru 
Milk 

4 33574 200 196 
108538 

54 

TAJIKISTAN  
Fiber 

10 11458 334 181 
152989 

48 

IRR: Internal rate of return. Incomes are before labor costs 
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How public policies on livestock sectors could support innovations 
and transitions toward a renewed pastoralism in Corsica. A 
contribution to a prospective approach on the future of pastoralism  
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Abstract: Corsica has a high cultural pastoral background but is facing important challenges to 
keep one’s livestock sector alive. The present public policies in favor of the livestock sectors and 
the several representations of pastoralism by the actors have been analyzed.  We have identified 
that pastoralism, a production method based on the priority use of natural, local resources and 
more specifically range lands is seen by most of the actors as a rather idealistic and nostalgic ac-
tivity and not as a viable technical option. The public payments to support livestock are important 
but either they promote a productivist model, either they are not based on a clear economic effi-
ciency nor a clear strategy of pastoral development for rural areas. More generically, agro-
ecological approaches could be a chance for the future of this sector if the public policies could 
support efficiently transitions toward a smart specialization strategy, based partly on pastoralism. 
To be viable, this option should internalize its ecosystemic services and more financial and hu-
man resources will have to be dedicated to support them. Re building an innovation system based 
on pastoralism, by developing specific capacities and enhancing the local know –how and skills 
would be also necessary.  

Keywords: Public policies, social representations, pastoralism, Corsica, agro ecology, transition 

 

 
Introduction 
The situation of the livestock sector in Corsica, a French insular region located between Tuscany 
and Sardinia gives a good example of the challenges faced by these activities in several Mediter-
ranean regions. Although the History and Culture of the island have been deeply influenced by 
pastoralism, it is now mainly mobilized as an idealized reference. Meanwhile, the sector has to 
face a double contradictory realty explained in many studies as the recent prospective report edit-
ed for the sheep and goat sector by the Abso-Conseil consultancy (2010).For many years, the 
sheep and goat breeders’ population has got elder with a low replacement rate when they get re-
tired and a low number of new young breeders. The lack of available lands to rent or to buy is 
particularly enhanced although 95% of the island is composed of fairly not valued “maquis” 
(shrubs), rangelands and forests. Simultaneously, the production systems are more and more arti-
ficial with high production costs due to permanent high quantities of bought forage (like “Foin de 
Crau”, a high quality PDO hay imported from the South of France) with high quantities of feed 
stuffs and concentrates, and most of the traditional pastoral practices having been abandoned with 
for example a shorter summer transhumance period limited to dry ewes..   

Simultaneously, and consequently, production cannot meet an always growing demand, thanks to 
the good reputation of the Corsican products The prices are very high and milk from Sardinia has 
been imported as live pigs from mainland France. Since fifteen years, the producers have begun 
to organize themselves with a double strategy of specialization and improvement of productivity 
on one side, of promotion and certification of typical local products on the other side.      
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But the situation of the livestock sector in Corsica has to be considered more widely in relation to 
the general context of globalization.  Paradoxically, everywhere, many activities are re located 
with permanent tensions between what is global and what is local (INRA, 2010). This context 
forces radical and urgent changes; they ask what transition modes would manage these changes. 
Several convergent factors influence these dynamics of change: environmental factors with in-
junctions to use less non renewable resources; institutional factors like lower public subsidies; 
economic factors with the higher costs of energy; societal factors with a general attraction for 
local and “natural” products.  

The several stakeholders in Corsica have begun to be aware of these changes. The Corsican live-
stock sector could valorize its own resources if it could develop innovations to manage these 
transitions and its development. To go in this direction, greening of Agriculture must be consid-
ered as long term tendency, and not as a punctual opportunity. Our premise and initial hypothesis 
is that pastoralism, a mode of production based on the utilization of rangelands and natural pas-
tures with few inputs and enhancing local know-how could be an innovative way to produce 
(INRA, 2010).  Besides, we know that the public policies largely determine the orientations and 
dynamics of agriculture and livestock. The objective of this communication is to explore how the 
public policies, in Corsica, by their actions and subsidies in favor of livestock, take in account the 
ongoing mutations, how they support and favor them. We have relied on the analysis of the main 
programs and attached documents, on the conditions of their implementation and the share of 
their financial allocations to mobilize them.  

 
An analysis based on the programs to support livestock sectors  
The public programs to support livestock in Corsican are mainly financed and implemented by 
the European Common Agricultural Policy (CAP) Program. This one comes in two pillars with 
different well defined objectives (EU,2013). The first pillar provides agricultural market and in-
come support related or not to produced volumes. The current policies tend globally to decouple 
the subsidies and the volumes produced, the direct subsidies being more and more conditioned by 
the implementation of good environmental practices. Besides, an important part of the subsidies 
of the first Pillar has been dedicated to the several productive sectors and for training. In France, 
the “France Agri Mer” Agency has been charged of these measures.  

The second pillar has been created to strengthen a broader rural development policy. It supports 
structural changes and competitiveness in agriculture, the provision of public goods, notably agri-
environmental goods, and initiatives to develop rural areas. Among them, the Compensations for 
Natural Disadvantages (CND) have a high importance in Corsica. Since the reform of the CAP, a 
part of the resources initially dedicated to the first pillar have been progressively transferred to 
the second one (EU commission, 2013).The programs to support livestock in Corsica are based 
mainly on the local application of the measures of the first and second pillar with their national 
and regional counterparts. We have analyzed how the respective governments of the Corsican 
Region (Collectivité Territoriale de Corse) and the central state have divided their powers from 
the approval to the payment of subsidies.  

Indeed, Corsica has got for twenty years a larger political and administrative autonomy and a 
large part of the powers in the hands of the central national administrations elsewhere has been 
transferred here to the Regional Administration. We have studied the consequences of these im-
brications between these several powers on the projects’ governance of the public policies. The 
terms of mobilization of the financial resources regarding the ongoing dynamics have been also 
considered. Several officers of the main services in charge of these programs have been inter-
viewed (ODARC, the Agricultural and Rural Development Agency of Corsica and OEC, the En-
vironmental Agency of Corsica for the Regional Administration; DRAAF/DDTM, the Regional 
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Direction of Agriculture and Departmental Direction of Territories and Sea, the National Decen-
tralized Administration of Agriculture and Territorial Policy for the National Administration). 
The objective of these interviews was to identify how their powers are interconnected and coor-
dinated. The focuses were on pastoral orientations, how each program is implemented and ac-
cording to the opinion of each officer, what would be their impact. Two professional organiza-
tions (ILOCC, the inter-professional dairy sheep and goat Association and “a Muntagnera”, the 
Corsican rangelands Association have been also interviewed to identify their perception of these 
policies and the expectations of the professionals about pastoralism.   

Results  
 
The division of powers for agriculture and livestock 
The articulation between the public actors to undertake the agricultural policies are sum up in 
table 1. This table shows that several powers and services in the hands of the National Admin-
istration elsewhere (especially DRAAF), are here provided by several Regional Institutions (and 
primarily ODARC). It shows a significant entanglement and a multiplication of administrative 
levels which may create powers’ conflicts and bureaucracy.   

For the first pillar, the national DRAAF service is theoretically only the correspondent of the 
French Agency of Services and Payments which centralizes the Single Form Payments (SFP) of 
the first pillar to organize the management of subsidies. But it guarantees also the payments to the 
European commission. But, on the other side, the suckling cows and sheep and goat premiums 
are investigated by the Departmental National Services (DDTM) but paid by ODARC a regional 
administration. ODARC has the jurisdiction of the Agricultural Policy for the Regional Collectiv-
ity of Corsica (CTC)  in charge of the main orientations for the agricultural, rural and forest De-
velopment in the Island according to the special political status of Corsica132. But the DRAAF 
keeps an important lever to guide the programs to support the agricultural and agri food sectors 
through the regional delegation of « France Agri Mer » in charge of an important funding in fa-
vour of the regional professional associations.  

                                                 
132 Act of January, 22nd, 2002 on the status of Corsica. 
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Tabelle 1: Organization of the Public stake holders to implement the Agricultural Policy in Corsica. 

Organization of the Public stake holders to implement the Agricultural Policy in Corsica.

DP
U

SFP

Local National
Administration (management)

ASP
Payment /
Control

Prefecture
(Agricultural
Services
Instruction

DRAAF

DP
U

Training
Agricultural Economy

DRAAF
(France Agrimer
To support the sectors )

Support to Economic sectors

Suckling
cow and
sheep and

goat
premiums

DDTM
ExecutiveBody

ODARC
Paying Agency

CTC

Rural Development

ODARC
Paying Agency

CTC
Managiing
Authority

ODARC
ExecutiveBoard

Axe 1,
2 (MAE Bio, PHAE),

3 ,4

DDTM
DRAAF
(ICHN)

Executive

OEC
Executive
(TAEM),…)

First Pillar EAGF+ Counterparts Second Pillar EAFRD+ ERDF+Counterparts

 
Glossary: SFP, Single Farm Payment; PHAE, Agro-environmental Subsidy for Natural Pasture;  Bio and TAEM, 
Territorialized Agri-Environmental measures and for organic agriculture; SFP, Main Forage Area, ICHN,  Compen-
satory allowance for areas with Natural disadvantages, ASP, Services and Payment Agency; CTC : Territorial Corsi-
can Collectivity. 

This entanglement of powers is still more visible for the Second Pillar. The common paying 
agency is ODARC but several administrations share its execution. On one side, the National ser-
vices (DRAAF and DDTM) are the executive boards of the Compensatory allowance for areas 
with Natural disadvantages (ICHN) but on the other side the execution of the Agri - Environmen-
tal measures has been shared between two different regional organizations, ODARC and OEC, 
the Environmental Agency and its service on pastoralism.    

How the financial means have been shared and mobilized 
Funding for the livestock sector in Corsica is high thanks to both the first pillar (by EAGF) and 
the second one (by the European Agricultural Fund for Rural Development, EAFRD and the Eu-
ropean regional development fund, ERDF). For the first pillar, the single form payment (SFP) has 
been based on references on agricultural areas and productions prior to the CAP reform and has 
reached €13,5 millions in Corsica, 14% of the gross added value of the Corsican Agriculture, a 
rate below the national average due to the lower productivity of Agriculture in Corsica than in 
other French regions. But the suckling cows and sheep and goat premiums have reached respec-
tively €1million for 125 breeders and €2 million for 200 breeders in 2011.   

Regarding the second Pillar, the Compensatory Allowance for Areas with Natural Disadvantages 
(ICHN) has been the highest financial issue and €10 837 389 are paid of which 52% have been 
allocated to cattle breeders who receive also the suckling cow allowance (PMTVA) but with a 
very low part of the gross added value of the livestock sector in Corsica. Indeed, an important 
part of the registered cattle livestock is constituted of suckling cows, grazing in the rangelands 
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and shrubs without being really managed although a small group of professional breeders has 
recently begun to organize. Comparatively, the Agri -Environmental measures have been in favor 
of only 400 farmers for 12335 ha for an amount of €1, 9 million each year between 2008 and 
2009. They include funding to promote conversion in organic Agriculture, the preservation of 
local genetic resources and territorialized agri environmental subsidies. All the actions to support 
Agriculture have been reported in the Rural Development Program of Corsica (PDRC 2007-
2013). This specific program has been approved by the European Commission and is different 
from the National French Rural Development program. It has defined the main orientations of the 
Agricultural and rural policy in the island. It will be included in the ongoing Sustainable Devel-
opment Plan of Corsica (“Plan d’amménagement et de développement durable de la Corse, 
PADDUC”). Several axes have been defined to support several projects within each local rural 
territory and specific animation implemented. In spite of this specific planning, it can be observed 
that most of the subsidies are distributed rather mechanically. And all the subsidies to support the 
agricultural, forestry and livestock sectors in Corsica are only €2, 3 millions which is relatively  
few if we compare these amounts with those quoted above.Besides, several subsidies had been 
hard to justify to the European Commission in 2010. To be able to argue on the legitimacy of the 
local production systems to receive ICHN, The CTC has decided to set up a pastoral scheme with 
complementary funding.   

 
Perception on the role of pastoralism by the institutions, their vision of their actions in fa-
vor of livestock and of the efficiency of public policies; the expectations of the professionals 
Implementation, governance and impact of the livestock policies in Corsica 

The institutional and administrative officers met have shown a high reflexivity and lucidity about 
their action.  It has been analyzed at two levels; the first one is about the structural support of the 
livestock farms, and the second one about innovative individual or collective projects.   

About the structural level, the regional policy is clear: to preserve the present global income of 
the « Corsican farm »! 

This policy has the objective to get financial resources in rural areas with few economical alterna-
tives. Nevertheless, the actors met y are aware that a high part of the beneficiaries of some allow-
ances (among them those linked to pastoral mode of production as PMVA or the PHAE, the 
“Agro-environmental Subsidy for Natural Pasture”) have no real productive activities.  

They assure they would be aware of the need to rethink pastoralism in the light of the challenges 
of the 21st Century; they also consider that their policies have to face governance problems that 
should have been considered before. For them, the pastoral scheme is the confirmation of their 
will to improve the present situation by mediation, training and consultation with professionals. 
But they consider also the number of proposed projects is too scarce at all levels and pastoralism 
would need always to be legitimized in spite or because its cultural and traditional references. 
Among the possible innovations to promote pastoralism, the pastoral land Associations (“Associ-
ations foncières pastorals, AFP”), the development of technical services on pastoralism and the 
diversification of rural activities are quoted, as a way to make pastoralism a viable technical solu-
tion. Building trust between the several actors would be still an objective to “go out failure, fatal-
ism and the nostalgia of an idealized rural world to face the challenges of the future agriculture 
with coherence and efficiency, what is now possible”. A better comprehension between the logics 
of environmental protection, forest fire prevention, and pastoralism seems to exist and to be fa-
vored by the institutional rapprochement between the regional services in charge of pastoralism 
and environment. The services of the Territorial Collectivity of Corsica (CTC) have the opera-
tional pre-eminence over the national public services which have mainly to control the legacy of 
the actions and realized payments. Regarding pastoralism, the priority of these national services 
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(DRAAF and DDTM) has been to watch that European regulations have been applied. They had 
mainly to control that the compensatory allowance for areas with natural disadvantages, have 
been attributed to real grazed range lands without penalizing really efficient pastoral activities.  

Relying on local practices, a characterization of used rangelands has been undertaken to consider 
non grassy rangeland, really used by the animals but ignored by the European regulation 
(INRA, 2011; Paoli et al., 2011). These national state services have otherwise a good expertise 
which could be mobilized in cooperation with the regional services. To limit the negative conse-
quences of the subsidies, the DRAAF, would like to re –exam the criteria to award the premiums, 
excluding more than 12 years old cattle  and more than 7 years old cattle and sheep to favor cull-
ing of cows and eliminating unproductive animals. As the correspondent of France Agri Mer, the 
DRAAF has also an important power of influence by attributing specific subsidies to the profes-
sional organizations and is also in charge of the agricultural education in the island. 

  
Perception of professionals  

All the professional organizations have not been interviewed in this preliminary study. For the 
Dairy Sheep and Goat Inter professional Association (ILOCC), internal conflicts, auto limitations 
and collective inertia make difficult to get a consensus and clear decisions and a shared commit-
ment with public administrations. But the technical discourse seems to be clearer regarding pasto-
ralism, in spite of it is not the priority of the breeders facing several productivity or land prob-
lems, and a low incitation to settle young breeders. They have today acknowledged that extension 
services have to take into account the balance between the rangeland management and the crea-
tion of cultivated meadows for a better positioning of pastoralim in the future. The regional Fed-
eration of rangelands has also underlined clear diagnosis points: Why the breeders do not lead 
their herds in the mountains? The function of summer pasture to prevent them from disease, the 
touristic opportunities to market cheeses in rangelands is well known. But transhumance is less 
practiced and its duration is reduced now “a shepherd who was driving his herd in May, now is 
waiting until July and only with dry ewes or goats”. 

The hard conditions of life, the lack of infrastructures (no motor able tracks, no electricity, closed 
shrubs due to the prohibition of controlled burning until recently and lack of stocking rate could 
be explanations. The possible role of education has been also enhanced. Redirecting more subsi-
dies toward productive activities has been indicated as a priority that could restore trust between 
professionals and institutions.  

 
 
Discussion: Why and how public policies in favor of livestock sectors could face the 
emerging challenges?  
 
The livestock sectors between transition and disentanglement 
In Corsica, more and more professional and institutional actors, are aware of the challenges they 
will have to face very soon and of the role pastoralism could play if the environmental services 
would be remunerated. The discussions have shown however, there is no alternatives now to 
change the present system of subsidies. Anyway, the pastoral option has not been clearly identi-
fied versus the other modes of production in Corsica. No coherent pastoral model has still been 
defined. The absence of projects is stigmatized but mean while the conditions are not good for 
young farmers nor settle nor to acquisite land. Although the price of milk is one of the highest in 
the world (more than €1,20 /litre) many farms have a low profitability. Both the professional and 
administrative officers have the same objective to improve productivity without pastoral strategy 
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(Abso Conseil, 2012). So we have shown that the strong pastoral image of livestock activities in 
Corsica has been dissociated of the realty of the technical choices (Seyni Saley, 2011).  

Otherwise, twenty years ago, Le Carignon et al. (1994) had already shown how perverse were the 
public subsidies in favor of suckling cows but their suggestions have not yet been considered 
until now. So we could assert that the paradigm of modernization and specialization has dominat-
ed and dominates always the social representations of the several actors which have given im-
pulse to the several support policies until now.  

Concomitantly, the perception of a structural retard and the lack of competitiveness versus the 
dominating model has led to compensatory and passing measures (ICHN, PMTVA, PO, PC.). 
These measures have been strengthened and sustained by strong permanent claims but have few 
contributed to strengthen the productive capacities of the livestock sector. The several scenarios 
for the sector, all generating added value, have been all based on the paradigm of modernization 
and have all anticipated at several different levels trend declines with a decreasing number of 
breeders, an aging population and at the end a decrease of the produced volumes (Abso Conseil, 
2011). Nevertheless, we have observed simultaneously the emergence of a new paradigm which 
would promote an integrated, sustainable and multifunctional development as we have still ob-
served it in other European regions (EU SCAR, 2012). But the forces and perspectives of this 
new paradigm have still been somewhat not defined. The gradual changes that transform the live-
stock sectors from a vision of the world to another are still hard to identify. But several punctual 
initiatives and the success of the territorial agri - environmental measures (MAET) have shown 
this process could be initiated. The livestock sector as other sectors in Corsica has been entered in 
a transition process as defined by Kempf and al. (2004). And it is the difficulty to manage this 
transition and to make it clear that would justify a political support (EU SCAR, 2012).  

 
Why it is difficult to change public actions  
The assertion of a political will to re orientate the support to the livestock sector is not sufficient 
to modify the operational actions. It is well known that the administrations are facing routines and 
the existing cognitive devices with “lock in” processes (Cowan and al., 1996). The interviews 
reported have shown this tendency has been strengthened in Corsica due to the participation of 
the actors in several various networks, the lack of trust between the civil society and institutions, 
by clientelism and bad governance, these realties being at the same time the consequence and the 
cause of the present situation. The analysis of change processes in the networks of public action, 
as developed by Lascoumes (1996) has given elements to understand the situation in Corsica. 
Political arenas have their own contingencies related for instance to electoral deadlines, which do 
not enable them to ignore the pressures to maintain a system of subsidies; the pressures of many 
rural actors who are dependent on these subsidies and the balance of powers during professional 
negotiations. All the public services are always very institutional and have generally a classical 
routine and hierarchical way to act (Muller, 1990; Gabas, 2003) including many procedural issues 
and conflicts between powers (State versus Region; ODARC versus OEC …).  

Simultaneously, to face these difficulties, the answer of the regional politicians has been often to 
claim more regional powers. But the problems seem to be less who governs than how to make 
governable. Public authorities have enhanced today, consultation and cooperation and have orga-
nized many working groups and workshops, to debate and decide for instance what will be the 
Plan of Equipment and Sustainable Development of Corsica (PADDUC) for the next years. The 
first version of this Plan had ignored largely agricultural problems and had faced a strong opposi-
tion which blocked its publication. Emphasis should be placed on interactions between public 
authorities and civil society and improve governance must be a priority.  

But the institutions have to face a triple heterogeneity, as observed during the interviews: 
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- A tangle between very heterogeneous and often contradictory issues (to improve the farmers’ 
income, preserve biodiversity of pastoral zones, answer the expectations of forest owners, favor 
“balanced territorial infrastructures without killing tourism”, etc.). 

-The heterogeneity of the policies themselves, of their coordination, of their agendas and the dif-
ficulty to decide and impulse dynamics, « there is not enough projects». 

- The heterogeneity of the actors involved and of their expectations.   

In this context, the public supports have been implemented thanks to ambitious programs but 
with very general and not well defined objectives and often unrealistic. Frequently the main indi-
cators quoted have been the rate of credits’ consumption). These observations have suggested that 
enhancing and support collective processes during longer periods could be more operational and 
efficient than short term very ambitious programs. Working on emerging stakes should be also 
very important.  

 
Could pastoralism participate in a strategy of smart specialization? 
The role of agriculture and livestock in the development of Corsica has not yet clearly been 
solved and is always discussed to define future strategies and public policies. Climate changing, 
the higher cost of inputs and transportations are at the heart of the future changes which have to 
be anticipated. Otherwise, the changes in food consumption suggest possible articulations be-
tween production systems with deep local roots and innovative organizations.  The European Un-
ion has developed an innovation policy based on the strong winning cards within each regional 
territory to avoid  the dispersion of financial means and investments to promote what they have 
called “smart specialization” (European Commission, 2013). Agro – ecology could be a compo-
nent of these perspectives and Corsica could have good opportunities to develop. 

We suggest that pastoralism in Corsica could be a priority option by mobilizing a coherent and 
adapted funding (INRA, 2010) thanks to several positive factors: 

 Large pastoral areas with spontaneous rangelands  in Corsica which are not really used 
today  

 Several local breeds well adapted to valorize local resources 
 Existing local products with deep local roots (cheeses, Corsican veal, traditional jam 

« prisuttu » and liver sausages « figatellu » 
 A recent but developing type of tourism based on the valorization of heritage resources 

 
Special efforts would have to be undertaken to collect and produce adapted technical and eco-
nomical references to rewrite the political statements. It refers explicitly to the means to imple-
ment to favor the necessary innovation translations for the transitions towards new way to build 
development (as seen by Callon in 1986). Particularly, the development of local links between 
actors would be attached to the concept of Localized Productive System (LPS) to help circulate 
information and mobilizing local resources 

Thanks to the analysis of the processes of change in local economies to create innovative envi-
ronments, the importance of the territorialized support has been enhanced (Loreh, 2011). If the 
choice is decided to favor pastoralism, as a technical model under construction (and not a survival 
of the past), seen as a type of specialization and an innovative mode of production, a key success 
factor will be a strong partnership factor between all stake holders, all the actors of the agri – 
food sectors (and not only the breeders), with public institutions and the local system of education 
and knowledge.  
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Conclusion: Exploring the organization of a regional pole of experimentation and 
competence on livestock and pastoralism 
This study has shown that in spite of several programs enhancing pastoralism, there is no real 
strategy to promote pastoralism in Corsica. And one only financial support seems not to be ap-
propriate to improve significantly the competitiveness of the livestock sector; innovation policies 
have to be more organizational policies than only financial supports. Promoting pastoralism could 
be a solution but by policies more clearly in favor of innovation and collective organization. In 
other words, the framework of inter actions created by organizational procedures would be more 
important than their substantive content, at least at first. Several possible combinations could be 
imagined mobilizing both practices of hierarchical governance, networking and by considering 
the market demand. This type of governance has been called meta governance by Meuleman 
(2011, 2012) who recommends to take also in account the cultural and social local specificities. 
These questions of meta governance have been still few explored. 

 They could be explored in relation to recent projects of the regional office for Agriculture 
(ODARC). They have proposed to create a experimental and competence pole in livestock. They 
have based their initiative on an existing experimental unit and on their desire to gather the exist-
ing skills of the several professional and technical organizations on livestock in Corsica; They 
have proposed also to improve the conditions of work of all these organizations that would have 
all their offices in the same place. Research (INRA) and the University of Corsica have been also 
associated to the project since the beginning. Such a project could help to strengthen the innova-
tion system for the livestock sector as defined by Klerckx et al. (2012). It could strengthen effi-
ciently also the system of information and knowledge, a necessary condition for the success of a 
public policy (Dockès et al. 2012). The interviews initiated in the present study could be under-
taken near more other stake holders and professional actors to define better the expectations of 
each of them, to identify better their capacity to be mobilized and the priorities of action. Such 
approaches could also been studied in other Mediterranean regions with similar problems as in 
Spain, Italy, Portugal or Greece.  
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Abstract: Many small ruminant breeds are located in the Mediterranean mountain areas and most 
of them are endangered. l These animals are adapted to unfavorable conditions, and have become 
agents to stimulate the economy, the environment and the population of these areas. 

The Lojeña sheep breed is listed as endangered,; it is located in the Penibético system mountain 
area in Andalusia (Spain). This animal is specialized in meat production of lamb of 15 to 20 kg 
live weight. Its system is essentially extensive, and based on natural few productive pastures in 
steep terrain. The preservation and improvement of this breed and its production system is the 
aim of a breeders' association. This association has undertaken several actions to improve its sus-
tainability and to market its products. These action have enhanced the conversion of breeders to 
organic farms, and more than half of the farms are now organic. On the other hand in terms of 
marketing, the two main actions are to use for sale the positive externalities of its production sys-
tem and search short marketing channels for its limited production. 

This paper aims to describe the actions that the association has carried out to improve this sheep 
breed and to manage  and market its products. The results are described in terms of impact). 

Keywords: organic animal production systems, marketing, environmental externalities 

 

 
Introduction 
The traditional local pastoral livestock systems of several European Mediterranean areas are in a 
high danger of disappearing. Among the several causes of this threat we could highlight: i) a low 
and declining profitability, ii) the depopulation of many areas where traditional livestock are lo-
cated, and iii) a decrease of meat consumption, and particularly the sheep and goat meat. Or the 
role of pastoral systems is very important for the economic activity of these territories, as for their 
social sustainability and environmental preservation. In most cases, these traditional livestock 
systems linked to indigenous breeds are the only way to valorise the local resources of these are-
as. 

The conversion to organic production is one of the strategies undertaken to improve the economic 
profitability of farms. The conversion to organic farming should be easy for these systems, since 
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they are low-input systems, with a diet based on grazing and production planning adapted to the 
resources in the production area, but the conditions do not favour it. 

Nowadays the European Union is supporting organic conversion through formulation of specific 
rules (Regulation (EC) 834/2007 and 889/2008), and by services to market products. But numer-
ous drawbacks are associated with its dispersion in the territory and with its small size (Ruiz et 
al., 2013). 

Lojeña is a Spanish autochthonous breed sheep, which is listed as endangered breed. It is mainly 
located in the “Poniente Granadino” region in Andalusia (Spain), specifically in the mountain 
area known as “Sierra de Loja”. This breed is specialized in meat production, its typical product 
is a lamb between 15 and 20 kg live weight. Lojeña is a small size breed, totally adapted to the 
environmental conditions in which lives (FEAGAS, 2013). Its production system is extensive, 
with few feedstuff supplementations. The Lojeña breeders Association (ACROL), is in charge of 
genetic improvement, but also other activities to promote the breed and performs other support 
the breeders. 

The Lojeña’s farmers have the same general problems mentioned above about low favored areas: 
low profitability, lack of work force, low consumption of their products, etc. It is the reason why 
five years ago, “ACROL”, has promoted the conversion of their livestock to organic systems in 
order to differentiate their production and find new markets. 

The Agricultural and Fisheries Research and Training Institute of Andalusia (IFAPA), has col-
laborated with the association ACROL to reach these goals through research and knowledge 
transfer in the TRANSFORM "Organic Production" project, This paper is the first result of this 
collaboration, which aims to analyze the problems organic farmers have to face after conversion 
to organic production systems and strategies proposed to solve them. 

 
 
Methodology 
 
The study area 
The Study area is located in the "Sierra de Loja" or "Sierra Gorda" mountain zone. The area is a 
part of the mountain system (Penibético) that runs southern Spain from East to West. The surface 
is 18 000 ha, with 1669 meters of maximum altitude. It is homogenous and formed by limestone 
materials; Soils are very superficial. The climate is Mediterranean with dry summers and cold 
winters; the rainy season coincides with fall and spring. Vegetation has few bio mass, and the 
natural resources available for livestock are scarce (Image 1). 
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Image 1: The Lojeña breed ecosystem 

 
 
Selection of farms and data collection 
The selected farms are members of the National Association of Lojeña Sheep Breeders. 16 organ-
ic farmers were interviewed. A questionnaire was designed and divided into 9 sections: Socio-
economics, surface, herd, infrastructure and facilities, feeding, reproduction, health, organic pro-
duction and marketing, with 75 items. Interviews were conducted individually between June and 
November 2013. 

A brief description of the production systems was undertaken from the collected data. The prob-
lems, farmers had to face since their organic conversion and their possible strategies to solve 
them were identified. 
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Results 
 
Characterization of the Lojeña sheep breed systems 
From a socio-economic point of view, family farming is dominant (82.2% of family labour); the 
farm’s heads are 49.5 (± 10.1) years; they have a high traditional know how in sheep and; 
64.3%of the farmers have spent more than 10 years in these activity. Most of the tenures (71.4% 
of cases) are owned by the breeders with a widespread use of public forest and pasture areas of 
forest to pasture. 

In addition to the ACROL, association, farmers are members of a cooperative of organic farmers, 
COVECOL, with two main purposes, managing the purchase of animal food stuffs and organiz-
ing the marketing of lambs.  

Animals graze throughout the year, except during the lambing period when ewes are enclosed.  
Crops are very limited due to the soil characteristics. Only 42.8% of farmers produce forage, 
mainly hay, but their surfaces are small (of 1-7 ha). Ewes are supplemented only during the lamb-
ing season with fodder (0.25-1 kg / ewe and day) and concentrate (0.5-1 kg / ewe per day). 

The management of reproduction is traditional, generally without lots and only 26% of the farm-
ers share their flocks for reproduction. The main lambing season is spring, for 60% of the flocks, 
followed by autumn, for 33% of them). The period of reproduction is organized and managed to 
coincide with the period with most natural resources for grazing. 

In general, the facilities are good and 44% of farmers have made major improvements for recent 
years. The accesses to farms are not easy (75% of cases) and the availability of potable water is 
not possible in most farms, farmers often storing rainwater for their animals. 

To market their lambs, in general, farmers have several buyers (62.5% of cases) and only 37% 
sell through a fixed buyer. And none of the farmers sell theirs lambs as organic. On average the 
number of lambs sold per ewe on the farm is 0.75 (± 0.15) lambs / ewe and year. 

Main difficulties for organic production 
Conversion to organic systems has been a strategy used by farmers to increase profitability, and 
so preserve their breed and their traditional production system. The average period since they are 
in organic production is 4.75 (± 1.10) years, most of the farmers having converted their system 
between 2007 and 2008. 

The main problem they have to face is to market their lambs as organic. 70% of the interviewed 
farmers explained, it is not possible sell their lambs as organic, because specific marketing chan-
nels do not exist. The lambs are sold with a live weight of 17 kg at 2 months of life as conven-
tional lambs. The absence of a fixed buyer noted above is another source of uncertainty. Besides 
the absence of a specific market for organic lamb, there is no certified slaughterhouse for organic 
production. 

We have already observed that this problem is general for all organic livestock meat production 
in Andalusia (Spain), where the percentage of marketed and labelled organic meat is low (Ruiz et 
al., 2013). 

Actually, feeding of adult sheep is not a problem in ecological farms, unlike what happens with 
dairy small ruminants, where supply and quality are deficient and with high prices (Mena et al. 
2013). In this case study, farmers formed a cooperative to buy organic food directly from farmers 
in the area and they got better prices and a bid, more or less stable over the years. The main prob-
lem reported by some farmers (30% of the answers) is that they do not have optimal feed stuffs 
for fattening lambs. This fact leads to lower daily growth rates and thus later commercial weights. 
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Farmers have not detected any problem on conversion to organic at the health level. They have 
generally quoted some periods of digestive problems for lambs, especially during rainy season, 
and problems related to external parasites for grazing animals. It also noted that there is not still a 
significant variety of medications allowed for this type of farming. 

From an administrative point of view, the delay to pay the subsidies linked to organic production 
by the regional government, is a major problem for farmers when planning their campaigns 

Strategies to improve 
Several strategies have been discussed to solve the marketing, problems, the main ones identified 
by farmers. The diversification of meat production is one of the main lines initiated by the 
COVECOL cooperative: for instance to propose organic Halal meat to Muslim consumers, to 
prepare pre-cooked meat products, to find new external markets for organic meat. COVECOL 
has also begun to study how to build a slaughterhouse and a cutting plant, adapted to the needs of 
farmers. 

The TRANSFORM "Organic Production" project has performed two complementary actions. On 
one hand, the project will edit a newsletter with dynamic information about organic livestock 
systems and to enhance the ecological externalities of organic ruminant livestock systems and the 
preferences of the consumers. This letter will be attached to each piece of meat sold. On the other 
hand, a marketing study will be undertaken to detect the difficulties met by distributors to market 
and deliver organic meats, firstly to their stores, and then for consumers. 

Regarding the other feeding and health identified problems, a training course based on agro ecol-
ogy for farmers and technicians, has been organize; during this course, farmers will  discuss with 
experts and technicians about their technical and economic problems and how to solve them ac-
cording to the specific conditions of these systems. 

 
 
Conclusions 
The conversion of traditional extensive sheep systems with indigenous local breeds in organic 
production, does not present many difficulties from a technical point of view. After a transitory 
period the specific technical problems related to animal feeding and adapted health management 
could be solved more easily as the number of involved farmers increase. Marketing organic prod-
ucts remains the main issue and transition to organic production has not been a major break-
through. Low volumes, animals with lower conversion rates, atomization of the sector will keep 
on being the main problems after the conversion. 

A greater differentiation to enhance environmental and social externalities of these systems for 
consumers, with the development of short marketing channels, should be the basis for establish-
ing a sustainable market for these productions. 
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Abstract: Andalusia is the first Spanish region in ruminant organic production. However, in this 
region, domestic consumption of organic meat is very low and, as a result, farmers have im-
portant marketing problems. At present, the main reason why consumers demand organic meat 
and milk, is for health, as these products are characterized by the absence of synthetic chemicals. 
However, organic livestock presents important issues related with the environmental benefit of 
this production model. The improvement of the knowledge regarding to such benefits will con-
tribute to increase demand for meat and organic milk. In this sense it is important to identify and 
quantify the environmental benefits of organic farming and use this information to promote a 
market transition and consumption towards a more agro ecological approach. Aware of this chal-
lenge, the Regional Government boosts a research and development project, in collaboration with 
researchers from the University of Seville, Pablo de Olavide University and IFAPA of Granada. 
The objective of this project is to contribute to improving the marketing of organic meat and 
cheese, by generating simple and understandable indicators associated with environmental and 
social value of these systems. The aim of this communication is to present a preview of the re-
sults, among which include the following: (i) analysis and assessment of the economic viability 
of different models of ruminant organic production in Andalusia, (ii) measure of environmental 
value of organic farms, from quantifying their impact on the environment, promoting biodiversity 
and fire prevention, (iii) knowledge of the importance of environmental contribution of the organ-
ic model for consumers (iv) proposing a set of environmental indicators, associated with the 
product, for helping the increment of the demand of organic meat and cheese. 

Keywords: organic production, ruminant, marketing, sustainability 

 

Introduction 
Andalusia is the Spanish region with the highest percentage of organic farms (67 %).  The num-
ber of organic farms in Andalusia has increased from 166 in 2001 to 3,636 in 2012, according to 
the latest official statistics published by the Junta de Andalucía (2013 ). The cattle farms are the 
most numerous (49 % of organic farms), followed by sheep meat farms( 32%). A large part of 
these holdings is based on grazing and are located in natural protected areas. 

There are no official data concerning the consumption of organic meat, although it is estimated 
that less than 1 % of all meat consumed in Spain is organic. The low consumption of organic 
meat would be due to its higher price and the lack of available information for consumers about 
the nutritional and environmental benefits of organic farming. 
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The main reasons why consumers buy organic products would be health, taste, quality and envi-
ronmental commitment. In 2013, in connection with this last point, a research project funded by 
the Junta de Andalucía, "Development of a plan to promote organic ranching and marketing their 
products (037/2013-SEN )" has been implemented to produce knowledge about the environmen-
tal and social value of organic ruminant livestock. An analysis of the technical and economic via-
bility of such farms and simple and understandable indicators for consumers have complemented 
the study.    

The purpose of this communication is to present a review of the main results, specifically in rela-
tion to: ( i ) the production and marketing of meat and organic milk in Andalusia, ( ii ) the contri-
bution of organic farms in the conservation of the biodiversity of natural areas, ( iii ) the assess-
ment by the consumer, the environmental contribution of organic livestock and ( iv ) the diversi-
fication strategies for promoting and selling organic products. 

 
Methodology 
16 organic farm of Andalusia were selected to know about their production and marketing. 7 
were sheep meat , 5 beef cattle 5 and 4 dairy goats farms. Technical and economic, 2011 and 
2012 data were provided thanks to interviews with farmers, to give information on the technical 
and economic viability of farms and the marketing of their products. Additional information has 
been provided by open interviews with several other actors involved in the production and mar-
keting chain. 

Furthermore, surveys of both organic and non-organic consumers were performed to know their 
consumption behaviors and their opinions on the accessibility to this type of food and the valua-
tion made of environmental externalities generated by organic farming. The questionnaire was 
structured in 5 parts and 38 items: socio-economic data, consumption habits, shopping habits, 
labelling and environmental externalities.   

This questionnaire was designed with the Google tool to create forms that can be sent through 
different channels: email, social networking applications, i-phones, etc. 220 surveys have been 
analyzed from September to November 2013. 

Finally, simple indicators have been generated at farm level to study the contribution of organic 
farming to biodiversity preservation and the conservation of Natural Protected areas, from the 16 
initial farms selected above: number and types of land use, land use change and number and types 
of habitats. Digital mapping was used thanks to a Geographic Information System (GIS )and 
available information from different spatial data infrastructures and official sites of Andalusia 
(REDIAM , IDE Andalusia, IGN) 
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Results 
 
The production and marketing of organic meat and milk in Andalusia. 
 
a. Analysis of the production models according to the products and their marketing. 

For most of the analyzed farms, the prices of the products do not cover the production costs what 
questions their economic viability. In addition, only 4 of them manage to market their products 
directly to the consumers. The results are then analyzed according to each specie and production 
model. 

Three models have been identified for sheep farms according to the type of products sold and the 
type of marketing. Of the six farms studied, only one markets the lambs as organic on  special 
organic markets through short channels (Model O-1) producing either one month lamb with an 
average of 12 kg of live weight or a three months lamb with a live weight of 17-20 kg, according 
to the consumer demand. 

The Model O-2 is characterized by the sale of animals fattened by private or cooperative feedlot. 
The age and weight of these lambs vary according to the farms from 2 to 3 months of age and an 
average of 18 kg live weigh to 3-4 months and 21 kg weight. However, the price charged by kg 
lof ive animal is similar in all cases, being even lower in larger animals. Only two farms could 
cover their production costs. The Model O-3 is represented by only one farm selling their lambs 
as “lechales” at an heavier weight but based on grazing.  

For cattle, three models have been established. The V-1 model is represented by a farms that 
markets all of their calves as organic through short channels. Calves remain with their mothers in 
the field during about 6 months, and then they are incoporated in feed lots to receive large quanti-
ties of grain and fodder, both self-produced and partly purchased, producing calves of a similar 
weight to the conventional ones. 

the V-2 model is represented by three farms. The first produces calves older and heavier than the 
other, based on a pastoral system with supplemented feeding and purchased fodder. In this case 
the price received per kg of meat is lower than in other holdings. The other two produce weaned 
calves of lower live weight. 

The V-3 Model is based on a farm which could sell some of their fattened animals   to slaughter-
houses and acknowledged as organic livestock, but some of the animals must be sold as conven-
tional after weaning. The animals are fattened by grazing with supplementation of feed and pur-
chased fodder. The produced animals outweigh those of the V-2 Model but the price is not high-
er. 

We can note that the V-1 and V-3 models are those which cover production costs by selling 
calves, mainly because these farms are more productive than the others, reaching the average of 
0.8 calves per breeding cow per year, an optimum level for these production systems. 

In the case of goats, two models were differentiated according to marketing. The C-1 model is 
represented by two farms who are farm made cheese makers with their own organic milk. In both 
cases the productivity is low and does not cover the production costs. 

The C-2 model includes organic farms, selling their milk at a conventional not organic dairy in-
dustry. The price milk is paid is lower than in the case of Model 1;  however, these two farms 
have a higher productivity per goat and year than in the first model, perhaps because their model 
would be nearer  a conventional system and they cover their production costs in both cases. 
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b. Main problems met to process and market organic milk and meat 

 

1. There are few ecological slaughterhouses and, above all, few cutting rooms to give added 
value to the product. Furthermore, transport, slaughter and handling of organic animals are 
expensive because the volume of animals is reduced, thereby impacting on the final product 
price. All interviews agree that restoring the right of slaughtering on the farm on developing 
mobile slaughterhouses to reduce costs, as in other European countries would be needed. 

2. Regarding milk processing, so far the legislation to settle dairies has been very restrictive, and 
is a great investment that farmers could not afford. The new law about agro – food small scale 
and farm cheese making units has offered an opportunity to change the situation, but the mar-
ket for organic small scale cheeses has still to be developed. 

3. For farmers who want to sell to dealers, this type of production would be also i a great in-
vestment because they have to control the cold chain (especially for meat).  

4. There is a lack of connection between the producer and the consumer. The producers are in-
vesting individually in a distribution logistics, because they are isolated and uncoordinated. In 
addition, the work is so hard that farmers could not devote enough time in marketing their 
products. However, it is unusual for consumers or distributors to search producers where to 
buy; they also lack of time, and expect the products are proposed to them. . 

5. There is also few campaigns of communication toward consumers and small business to in-
crease awareness about organic products and the benefits this type of farming offers. The 
aware consumers who look for these products do it not only because they are healthier, but al-
so because they know about the environmental and social benefits provided. Stakeholders are 
demanding wider dissemination of these benefits to consumers in general, but also to the fa-
cilities that could distribute these products. 

 

c. Behavior of the Andalusian consumers regarding organic meat and milk 

More than half of the interviewed consumers could be considered as regular consumers of organ-
ic products (55% of consumers), while the remaining 45% are either punctual consumers or do 
not consume these products. 

68% of the consumers have declared to consume organic products of animal origin. For consum-
ers who do not consume these products, they argue the main following reasons: distrust in certifi-
cation, difficulties in access to them, being a vegetarian and the higher price of these products 
compared to conventional products. However, in relation to this last reason, 40% think that the 
quality of organic animal products is high enough to justify their price, 29% think the opposite 
and 31% have no opinion. This 29% claiming that there is a good value, have insisted on the too 
high price of organic products. 

Considering the organic dairy products, yogurt and ripened cheeses are more consumed (about 
32.5%), followed by fresh cheeses (29%), milk (25%) and finally butter (15 %). With regard to 
meat, chicken is the most consumed (24%), followed by cattle (22%) and sausages and hams 
(16%). The others are lamb (12%), pork (10%) and kids (4%). 

Regarding buying habits 80% of answering consumers say they buy food to consume it at home. 
The establishments where they buy organic products are diverse. The greater proportion buy them 
in specialized stores, directly from the producer, in shops, and supermarkets and hypermarkets 
(all equally at the same extent); only a smaller part buy them in retail food markets. 

 
When they buy them, 83.6% of consumers recognize the seal of organic production. 92% of con-
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sumers still on the label when selecting a product and among the criteria that consider also the 
origin of the product and the expiry date. 50% say information on the labeling of food products is 
enough.  

 
 
The contribution of organic farms on biodiversity conservation of natural areas  
 

a. How develop the environmental contribution at the farm level. 

Number and type of land uses  

The analysis of the data shows that the number of land uses in the different farms vary from a 
minimum of 4 to a maximum of 8, among 11 different possible types. The most abundant habitat 
are scrub woodland, dense tree formations, shrubby and herbaceous treeless vegetation, pasture 
with trees, these with a greater diversity, due to the presence of trees, shrubs and scrub which 
enables the species to get different resources to meet their biological needs. At reverse, the less 
abundant, almost not existing, are built areas, agricultural cultivated areas and wetlands. 

Changes in land uses 

The land use of the sample farms has been compared from 1956 and 2003. The change in using 
the land may have direct effects on biodiversity. The results (Table 1) show that the distribution 
of uses is similar between the two years studied, The scrub woodland being always predominant 
from 1956 to 2003. We have observed, however, that open spaces with sparse vegetation and 
herbaceous shrub treeless formations have decreased in favor of dense woodland formations. 
Therefore, the existing traditional activities, such as ranching, have preserved the sustainable uses 
that have maintained the potentialities of farms until now.  

Table 1: Changes in land uses for the studied farms 
Use % 1956 % 2003 % Variation 

Heterogeneous agricultural areas 0,14 0,04 -0,1 

Opened sparsely vegetation 11,60 4,77 -6,83 

Dense tree formations 4,65 13,90 9,25 

Shrub and herbaceous treeless formations 14,86 10,64 -4,22 

“matorral” scrub Woodland formations 50,66 52,16 1,5 

Pasture with wood land 8,07 8,79 0,72 

Altered built surfaces 0,01 0,04 0,03 

Irrigated areas 0,20 0,20 0 
Dry areas without much vegetation 9,81 9,40 -0,41 

Wet areas and water  - 0,06 0,06 

Source: Established for the study from the map of  land use  and vegetation of Andalusia in 2003. Environmental 
Andalusian Information  network (REDIAM). 
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Number and types of habitats  

This indicator has been chosen to determine the habitat diversity on the farm. A high number of 
habitats is in favor of a large number of animal species on the farm, as different species have dif-
ferent requirements, and thanks to a large range of habitats, they can meet their basic needs. From 
a total of 24 possible habitats, most farms have 6, with a minimum 2 and maximum 9. The most 
abundant are trees and scrub woodland, and are also important the rain fed arable crops.  

The elements found are those that would occur naturally, so you can say that livestock favors 
indigenous organisms, highly adapted to this type of vegetation  

b. Consumer’s opinion on the environmental contribution of the organic livestock 

When we ask the consumers their opinion on the environmental contribution of organic farming, 
the most valued externality is the "rational use of natural resources" and "Fire Prevention” got the 
lowest score Externalities related to the "water" water are the next more quoted by consumers 
(figure 1).  

Considering their level of consumption of organic products, the non-organic consumer values a 
little better the “Ecological externalities” than the organic consumers.  The "Fire Prevention" ex-
ternality remains with the lowest score (Figure 2). 

 

Figure 1: Evaluation by consumers of environmental externalities produced by organic farming (1 - Not important; 9 
- very important). 

 rational use of natural resources 
 soil and water conservation 
 judicious use and proper care of water resources and aquatic life support 
 promotion of local breeds in danger of extinction  
 increased biodiversity 
 food autonomy 
 Preservation of plant and animal species in danger of extinction  
 Fire prevention 
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Figure 2: Evaluation by consumers according to their livel of consumption of organic products Valoración por los 
consumidores disgregada por “Grado de consumo de productos ecológicos”of the environmental externalities pro-
duced by organic farming (1-Not important;  9-very  important). 

 
 

Strategies of diversification of promotion and sales  
One of the possible alternatives to increase the consumption of meat and milk is to relate ecologi-
cal organic farming to one of the most developed economic sectors in Andalusia: Tourism. 

Agro ecology sees tourism as a facilitator of sustainable rural development, so necessarily it must 
develop tools that integrate economic, social and environmental aspects. The “Bio -Itineraries” 
are one of those tools; they are defined as a route linking responsible tourism with ecological 
food system, both in production and processing, distribution and consumption phases. The “Bio -
Itineraries” concept aims to facilitate the maintenance of eco-cultural landscape and increase the 
economic diversification of rural areas (Egea, 2012). 

The project has developed a pilot model in which routes designed under the principles of sustain-
able and responsible tourism, including organic livestock farms, stores selling meat products, 
restaurants that cook these food, etc are proposed and attached to the elements of cultural and 
natural heritage. The Sierra de Huelva has been chosen to develop “Bio -Itineraries” because the 
proximity, concentration of livestock farms and the availability of actors and financial means but 
it could be developed in all the areas to promote organic farming. The medium chosen for the 
presentation of the project is Google Earth, being a free, widespread and easy to handle for any 
internet user platform. 

7 “Bio -Itineraries” have been designed: one for horse riding, another for bicycle, two for cars 
and two for hiking. These routes have been described and hosted in a blog, in which the homep-
age has explained what are the “Bio-Itineraries” and their links to the downloaded Google Earth 
page. Each participating farm, their products their localization are described with a photograph 
and contacts 
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Conclusion 
The studied organic farms of Andalusia have significant problems in marketing their products. 
The main reasons include the lack of connection between the producer and the final consumer 
and the lack of tools and enabling legislation to allow the producer to process and market their 
products. So the farmer cannot benefit from the added value of the sale and that the products and 
may not have a more competitive price. The analysis of the environmental contribution of ecolog-
ical farms with quantified indicators obtained at the farm level by mapping have showed that or-
ganic farming is inserted into the natural environmental dynamics, preserving diversity of land-
scapes, and offering various benefits such as grassland conservation, control of woody vegetation 
with consequent control over wildfires, species dispersal and maintenance of diverse habitats. 

Quantifying the environmental contribution, would be an essential step for the evaluation and 
remuneration of the ecosystem services in organic livestock. Training and informing consumers 
would equally important to improve of the economic viability of these livestock systems. The 
design of “Bio-Itineraries”, seen as routes linking a “responsible tourism” with the ecological 
food system, could afford a rapprochement between producers and consumers, which will cer-
tainly contribute to increase the consumption of such products and predispose positively the citi-
zens to pay the farmer for the ecosystem services generated by these production models. The 
commitment of all public services at local, national and European levels would be needed to 
promote the implementation of rural development projects considering these social and environ-
mental contexts and for disseminating the benefits of this type of farming.  
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Abstract: International Finance Institutions, like the International Finance Corporation (IFC) and 
the European Bank for Reconstruction and Development (EBRD), have been granting investment 
capital to large-scale animal agribusiness companies that considerably fall short of EU animal 
welfare standards. 

Export Credit Agencies of EU countries have also been providing export insurances for the con-
struction and equipment in agribusiness operations that do not meet the exporting countries’ own 
farm animal housing standards. 

Thus, public money of EU countries is used to support the establishment of housing systems out-
lawed in the EU in third countries like Turkey or Ukraine. This merely transplants the objection-
able practices from the EU to transition countries and may, together with free trade agreements, 
contribute to the competitive disadvantage of EU farmers who meet higher animal welfare stand-
ards than the recipients of IFI agribusiness financing or the beneficiaries of export credit insur-
ances. 

These practices grossly obstruct the transition to higher welfare systems as initiated by EU policy 
in some fields of animal production. On the one hand, IFIs are missing the opportunity to support 
this transition by linking their financing to the implementation of higher welfare housing systems. 
On the other hand, such financing practices might create an unfair competitive situation for farm-
ers applying these systems, both in EU countries and in recipient countries. 

There are currently no binding animal welfare standards governing the IFIs’ investments in the 
farm animal sector. In order to support the transition to higher welfare housing systems, all IFI 
financing and all export credit guarantees should be tied to binding animal welfare standards that 
at least do not fall short of EU standards. As a first step, the EBRD has just announced to address 
animal welfare by introducing binding criteria for financing practices in 2014.  

Keywords: animal welfare, international finance institutions, export credit agencies, investments, 
farm animals, laying hens, European Union 

 
 
Introduction 
 
One of the main transition issues for further developing animal production in ethical terms is im-
proving the welfare of the animals kept in agricultural operations. 

Efforts to enhance farm animal welfare standards are usually focused on national legislation and 
farming practices. Little attention is paid to the influence of International Finance Institutions 
(IFIs) and Export Credit Agencies (ECAs) on agricultural development and farm animal welfare 
in developing and transition countries.  
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Animal welfare is gaining increased attention from governmental agencies, academic institutions, 
food retailers, and producers worldwide. Driven by public opinion, governments throughout the 
world have started to improve animal welfare legislation and enforcement. For example, in 2012, 
the Animal Welfare Board of India stated that barren battery cage confinement is in violation of 
India’s Prevention of Cruelty to Animals Act. 

As a significant geo-economic region, the European Union has made noteworthy progress in the 
area of farm animal welfare over the past decade. For example, Directive 2001/88/EC outlaws the 
sow stall for most of a sow’s pregnancy from 2013, and Directive 1999/74/EC outlawed the con-
struction of new conventional battery cage facilities in the EU in 2003 and instituted a complete 
ban on this extreme confinement system in 2012. 

EU producers of animal products, particularly eggs and meat, have been required to respond to 
this new legislation by investing in higher welfare housing and production systems, resulting in 
the improved quality of animal products produced within the EU. 

On the other hand, IFIs as well as ECAs of EU countries continue to provide financial support for 
large-scale farm animal operations that do not comply with best industry practice nor even with 
the minimum standards as laid down in the EU directives. 

In the following, the current policies of selected IFIs and ECAs are outlined and exemplified us-
ing case studies, and their (current and potential) impacts on a transition to higher welfare sys-
tems in farm animal production are assessed. 

 
 
International Finance Institutions 
 
International Finance Corporation 
The International Finance Corporation (IFC) is part of the World Bank Group and has identified 
agribusiness as a key investment area. Between 2001 and 2010, Russia (EUR 190 million) and 
Ukraine (EUR 173 million) were the largest recipients of IFC agribusiness financing.133 All of 
these projects were classified in category B (no environmental impact assessment), despite the 
fact that industrial farm animal production facilities have been known to have significant negative 
impacts on the environment and surrounding communities.134  

There are currently no binding animal welfare standards governing the World Bank Group’s pro-
grams or investments in the farm animal sector, neither in the World Bank’s Safeguards nor in 
the IFC’s Performance Standards or EHS Guidelines. The IFC’s Good Practice Note on Animal 
Welfare in Livestock Operations (GPN) is just a set of voluntary guidelines and general recom-
mendations.135 Further, while the current version of the GPN acknowledges the behavioural needs 
of animals, and the need for movement, it does not explicitly discourage the extreme and contin-
ual confinement of hens in conventional battery cages or breeding pigs in sow stalls, or other 
practices banned in the EU. 

In 2013, the IFC launched a process to update the GPN in light of developments in animal wel-
fare policy and practice during the last seven years. The IFC’s Environmental, Health, and Safety 

                                                 
133 Both Ends and Nicolaas Pierson Foundation (2012). Nederlands geld – Vreemd vlees. http://www.ngpf.nl/wp-
content/uploads/Nederlands-geld-vreemd-vlees.pdf Accessed on May 21, 2013. 
134 Pew Commission on Industrial Farm Animal Production (2008). Putting meat on the table: industrial farm animal production 
in America. http://www.ncifap.org/bin/e/j/PCIFAPFin.pdf Accessed on May 21, 2013. 
135 International Finance Corporation (2006). Good Practice Note on Animal Welfare in Livestock operations. 
http://www1.ifc.org/wps/wcm/connect/7ce6d2804885589a80bcd26a6515bb18/AnimalWelfare_GPN.pdf?MOD=AJPERES&CA
CHEID=7ce6d2804885589a80bcd26a6515bb18 Accessed on May 13, 2013.
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Guidelines began a 3 year review process starting in 2013.136 Currently these EHS Guidelines just 
point to the GPN for guidance on animal welfare.  

Responding to a parliamentary question, the Austrian Ministry of Finance stated that “Austria is, 
together with other EU member states, calling for a binding character of the GPN”.137 The Ger-
man government stated that it was considering to what extent minimum standards for animal hus-
bandry can be meaningfully integrated into the ongoing World Bank’s Safeguards Review pro-
cess.138 

European Bank for Reconstruction and Development 
The European Bank for Reconstruction and Development (EBRD) was established in 1991 to 
foster the transition to market economies in countries across Europe to central Asia. It is now 
expanding its operations to the southern and eastern Mediterranean region. 

The EBRD is owned by 63 countries and two intergovernmental institutions (the European Union 
and the European Investment Bank). EU countries, the EU and the EIB control 62.86% of EBRD 
shares.139 

As of January 2013, the Bank had financed more than 3,644 projects at a cost of EUR 78.9 bil-
lion140, almost one-tenth of which was devoted to the agribusiness sector.141 The EBRD uses a 
broad range of financing instruments including loans, equity investments and guarantees. The 
average investment is EUR 25 million.142 According to the European Commission, over the past 
10 years the EBRD has financed 10 capital expenditure projects for farm animal production facil-
ities.143 Between 2002 and 2011 EUR 74.5 million went to projects in Ukraine, and EUR 71 mil-
lion to Russia.144 

The Bank has stated that they lack a specific approach to animal welfare145 and are aware of the 
fact that there is “a gap in current policy requirements”.146 Thus, the EBRD has also been financ-
ing agribusiness facilities employing forms of extreme confinement that have been phased out in 
the EU, like battery cages.147  

However, at a European Parliament event in November 2013, the Bank announced that it is in 
2014 planning to adopt binding standards for animal welfare in its revised Environmental and 

                                                 
136 International Finance Corporation. 
http://www.ifc.org/wps/wcm/connect/Topics_Ext_Content/IFC_External_Corporate_Site/IFC+Sustainability/Sustainability+Fram
ework/Environmental,+Health,+and+Safety+Guidelines/EHS+Guidelines+Technical+Revision/ 

137 Answer by Austrian Minister of Finance Maria Fekter to Written question by Member of Parliament Petra Bayr (14497/AB 
XXIV. GP), 19 July 2013. www.parlament.gv.at/PAKT/VHG/XXIV/AB/AB_14497/index.shtml Accessed October 16, 2013 
138 Bundesministerium für Wirtschaft und Technologie. Answer to written question in the German Parliament. June 10, 2013. 
Bundestag-Drucksache 17/13843. http://dip21.bundestag.de/dip21/btd/17/138/1713843.pdf Accessed on October 17, 2013. 
139 European Bank for Reconstruction and Development (2012). Our Shareholders. 
http://www.ebrd.com/pages/about/who/shareholders.shtml Accessed on May 21, 2013. 
140 European Bank for Reconstruction and Development (2013). About the EBRD. 
http://www.ebrd.com/downloads/research/factsheets/about.pdf Accessed on May 21, 2013. 
141 European Bank for Reconstruction and Development (2012). Agribusiness. 
http://www.ebrd.com/pages/sector/agribusiness.shtml Accessed on May 21, 2013. 
142 European Bank for Reconstruction and Development (2013). About the EBRD. 
http://www.ebrd.com/downloads/research/factsheets/about.pdf Accessed on May 21, 2013. 
143 Parliamentary questions - Answer given by Mr Borg on behalf of the Commission, 20 August 2013 (E-007559/2013) 
www.europarl.europa.eu/sides/getAllAnswers.do?reference=E-2013-007559&language=EN Accessed October 16, 2013 
144 Both Ends and Nicolaas Pierson Foundation (2012). Nederlands geld – Vreemd vlees. http://www.ngpf.nl/wp-
content/uploads/Nederlands-geld-vreemd-vlees.pdf Accessed on May 21, 2013. 
145 European Bank for Reconstruction and Development (2013). Animal Welfare into Focus. 
http://www.ebrdblog.com/wordpress/2013/02/animal-welfare-into-focus/ Accessed on May 21, 2013.  
146 Mettetal, G. (EBRD), 30 July 2013, pers. comm. 
147 European Bank for Reconstruction and Development (2012). Keskino lu. 
http://www.ebrd.com/pages/project/psd/2012/42787.shtml Accessed on May 21, 2013.
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Social Policy, in which there will be a commitment to apply EU animal welfare standards to all 
projects involving farm animals. 

Responding to a parliamentary question, EU Health Commissioner Tonio Borg stated that “any 
future discussions on these issues with other EU or international institutions should ensure that a 
balance between quick down payments of the credit is not conflicting with EU rules on animal 
welfare and is not detrimental to EU farmers”.148 

 
Case study 1: Pigs 
The IFC provided Muyuan Foodstuff, one of the largest hog breeders in China, with an equity 
investment of USD 9.59 million in 2010149 and a loan investment of USD 20 million in 2012150 to 
increase Muyuan’s annual hog production capacity from 0.5 million to 1.35 million. The IFC-
financed projects involved the construction of large-scale commercial hog farms (capacities of up 
to 300,000 hogs/year) and sow breeder farms. 

The animals on these facilities are kept on slatted floors, and project documents indicate that the 
majority of sows are confined in sow stalls for their entire pregnancy – preventing them from 
turning around or even making many simple postural adjustments for most of their lives. Contin-
ual confinement in sow stalls has been banned in the EU, and the IFC has stated that such inten-
sive confinement on Muyuan’s facilities “could be subject to a change in practice to better align it 
with contemporary practices in the industry elsewhere in the world”. Muyuan is now piloting 
group housing systems, utilizing electronic sow feeders, on a small portion of their facility, and 
the IFC has committed to working with the company to promote these improved housing sys-
tems.151  

 
Case study 2: Laying hens 
In 2013, the EBRD granted a loan of up to EUR 30 million to Keskino lu, an egg and poultry 
producing company, mainly for the expansion of its egg production facilities.152 

Keskino lu is the largest commercial egg producer in Turkey.153 Its facilities produce 4 million 
eggs per day. It is also the largest exporter of eggs from Turkey. Keskino lu hatches both com-
mercial broiler and layer chicks. Layer chicks are subjected to hot blade beak trimming at 7-10 
days of age. The company also has a broiler site with 100,000 broilers on floor and 80,000 in 
cages.154 Keskino lu exports to 75 countries and is the first Turkish firm exporting processed 
chicken products to EU countries (meat from 2009, and eggs from 2012).155 

                                                 
148 Parliamentary questions - Answer given by Mr Borg on behalf of the Commission, 29 August 2013 (E-007102/2013) 
www.europarl.europa.eu/sides/getAllAnswers.do?reference=E-2013-007102&language=EN Accessed October 16, 2013 
149 International Finance Corporation. 2010. Muyuan Pig: summary of proposed investment. 
http://www.ifc.org/ifcext/spiwebsite1.nsf/ProjectDisplay/SPI_DP29089 Accessed on May 21, 2013. 
150 International Finance Corporation (2012). Muyuan Loan: environmental and social review summary 
http://www.ifc.org/ifcext/spiwebsite1.nsf/ProjectDisplay/ESRS32156?OpenDocument Accessed on May 21, 2013. 
151 ibid. 
152 Pyrkalo S. (2013). First EBRD loan to poultry producer in Turkey. European Bank for Reconstruction and Development. 
February 4, 2013. http://www.ebrd.com/pages/news/press/2013/130204.shtml Accessed on May 21, 2013. 
153 Environ UK Limited (prepared for Keskino lu) (2012). Egg-laying poultry facility project: non-technical summary. 
http://www.ebrd.com/pages/project/eia/42787.pdf Accessed on May 21, 2013. 
154 Carlton, S. (2012). Nuffield Poultry Group Study Tour to Turkey 2012. 
http://www.bembtrust.org.uk/assets/Turkey%20tour.pdf Accessed on October 1, 2013 
155 Keskino lu (2013). About Us. http://www.keskinoglu.com.tr/L/EN/ Accessed on May 21, 2013.
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The expansion project includes the construction of 18 new laying hen facilities at the Rahmiye 
site, boosting the number of animals there from 0.5 to more than 3.5 million laying hens.156 The 
cages are 10 storeys high. Equipment is provided by the German company Big Dutchman.157 

The Environmental Impact Assessment (EIA) found that the company is currently using a non-
enriched cage system for its laying hens, failing to comply with EU directives in terms of both 
enrichment and stocking density. Further, processed animal proteins (PAP) are used as chicken 
feed, a practise that has been banned in the EU.158  

Keskino lu has agreed to procure ‘enrichable’ cages. Once the expansion programme is complet-
ed, 60% of the company’s cages will be ‘enrichable’ and 40% will be non-enrichable cages.159 
When required by law, the partition between adjacent ‘enrichable’ cages, holding 20 hens each, 
will be removed, creating one larger cage that holds 28 hens. Space required per bird is now 
550 cm², but might increase to 750 cm² in 2015 (expected to be delayed to later date).160 

The EBRD and Keskino lu have stated that they will work together to promote EU compliant 
animal welfare production techniques in the Turkish poultry industry.161 However, Bank docu-
ments do not contain any information about plans to procure enrichment (nesting boxes, perches 
etc.) for the cages. 

Case study 3: Broiler chickens 
The Ukrainian agricultural giant Myronivsky Hliboproduct (MHP) is already one of the largest 
poultry producers in Europe.162 MHP is a long term client of the IFC. MHP Board Member John 
Rich is a specialist agri-business consultant for the IFC and IFC invested clients.163 

Already accounting for half of Ukraine’s poultry production, MHP has ambitious plans for fur-
ther growth164, and it expects to become the largest poultry meat producer in Europe. To finance 
this expansion, MHP was granted an additional working capital loan from the IFC in December 
2012.165 This USD 50 million loan is the IFC’s fourth investment in MHP and serves to support 
MHP in implementing its expansion program in the Vinnitsa region.166  

                                                 
156 Environ UK Limited (prepared for Keskino lu) (2012). Egg-laying poultry facility project: non-technical summary. 
http://www.ebrd.com/pages/project/eia/42787.pdf Accessed on May 21, 2013. 
157 Carlton, S. (2012). Nuffield Poultry Group Study Tour to Turkey 2012. 
http://www.bembtrust.org.uk/assets/Turkey%20tour.pdf Accessed on October 1, 2013 
158 Environ UK Limited (prepared for Keskino lu) (2012). Egg-laying poultry facility project: supplementary information. 
http://www.ebrd.com/pages/project/eia/42787sm.pdf Accessed on October 12, 2013. 
159 European Bank for Reconstruction and Development (2012). Keskino lu. 
http://www.ebrd.com/pages/project/psd/2012/42787.shtml Accessed on May 21, 2013. 
160 Carlton, S (2012). Nuffield Poultry Group Study Tour to Turkey 2012. http://www.bembtrust.org.uk/assets/Turkey%20tour.pdf 
Accessed on October 1, 2013 
161 Pyrkalo S. (2013). First EBRD loan to poultry producer in Turkey. European Bank for Reconstruction and Development. 
February 4, 2013. http://www.ebrd.com/pages/news/press/2013/130204.shtml Accessed on May 21, 2013. 
162 International Finance Corporation (2013). MHP environmental and social review summary 
www.ifc.org/IFCExt/spiwebsite1.nsf/DocsByUNIDForPrint/B1548C84ED6097A985257AA800585CA6?opendocument 
Accessed on May 21, 2013 
163 MHP. Board of Directors. http://www.mhp.com.ua/en/about/board Accessed on May 28, 2013. 
164 MHP Vinnitsa Management Presentation, September 2010. http://www.mhp.com.ua/library/file/mhp-vinnitsa-presentation-
sept-22-2010-analyst-day-1-15.pdf, Accessed on May 23, 2013 
165 International Finance Corporation (2013). MHP environmental and social review summary 
www.ifc.org/IFCExt/spiwebsite1.nsf/DocsByUNIDForPrint/B1548C84ED6097A985257AA800585CA6?opendocument 
Accessed on May 21, 2013 
166 International Finance Corporation. “IFC Lends to Ukrainian Poultry Producer MHP to Help Firm Expand, Create Jobs”, 
January 14, 2013. http://ifcext.ifc.org/ifcext/Pressroom/IFCPressRoom.nsf/0/955200B0FE1A0E9085257AF3003FE8D8 Accessed 
on October 13, 2013.
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From 2000 to 2010 a total of EUR 332 million in financial support and export credit insurance 
was granted for MHP projects, including EUR 40 million from the EBRD.167  

In April 2010, the EBRD approved an additional USD 65 million loan to MHP. The Environmen-
tal Impact Assessment suggested that improvements in animal welfare were needed168, possibly 
indicating that the facility does not comply with current EU standards.  

Despite a resolution by the Second Chamber of the Dutch Parliament calling on the government 
not to contribute to the financing of mega-sized livestock operations abroad in any way, in 
April/May 2012 the Dutch ECA Atradius Dutch State Business granted credit insurances of 
EUR 8.7 million to MHP for the Vinnitsa project, where the chicken stocks will be 74 times 
higher than the legal maximum for one operation in the Netherlands.169 In total, Atradius has 
granted credit insurances of EUR 174 million for MHP projects in the past 10 years, about 
EUR 80 million of which were destined for the Vinnitsa operation.170 

Up to 17.8 million chickens will be kept simultaneously in MHP’s new Vinnitsa complex by the 
time the project is completed, and 111.7 million chickens will be produced each year.171 The 
stocking density is reported to be 15.5 chickens per square meter172, which could fall within min-
imum EU guidelines (33 kg/m2)173, depending on the final weight of the birds. The new plant is 
designed to have a production capacity of 440,000 tons of poultry a year to supply both Ukraine 
and export markets.174 The company sees the EU market as most attractive for exports.175 First 
deliveries to EU countries are expected by the end of 2013.176 

 
Export Credit Agencies 
Export Credit Agencies (ECAs) from several EU countries are known to grant export insurances 
for the construction and equipment of operations that do not meet the exporting countries’ own 
farm animal housing standards.  

For example, from 2009 to 2012 the German ECA granted EUR 40.86 million in export insur-
ances177 for the construction of cage systems for laying hens and broilers in countries like 
Ukraine, Turkey, Belarus, Kazakhstan und Uzbekistan, despite the fact that the use of these cage 
systems (both barren and enriched) has been banned in Germany. 

                                                 
167 Both Ends and Nicolaas Pierson Foundation (2012). Nederlands geld – Vreemd vlees. http://www.ngpf.nl/wp-
content/uploads/Nederlands-geld-vreemd-vlees.pdf Accessed on May 21, 2013 
168 European Bank for Reconstruction and Development: 2009. MHP. 
http://www.ebrd.com/english/pages/project/psd/2010/41132.shtml Accessed on May 21, 2013. 
169 Both Ends and Nicolaas Pierson Foundation (2012). Nederlands geld – Vreemd vlees. http://www.ngpf.nl/wp-
content/uploads/Nederlands-geld-vreemd-vlees.pdf Accessed on May 21, 2013. 
170 Beantwoording vragen van de leden Thieme en Van Dekken over financiering van megastallen in het buitenland (2012). 
http://www.rijksoverheid.nl/documenten-en-publicaties/kamerstukken/2012/12/21/beantwoording-kamervragen-over-
financiering-van-megastallen-in-het-buitenland.html Accessed on May 21, 2013. 
171 Both Ends and Nicolaas Pierson Foundation (2012). Nederlands geld – Vreemd vlees.http://www.ngpf.nl/wp-
content/uploads/Nederlands-geld-vreemd-vlees.pdf Accessed on May 21, 2013. 
172 National Ecological Center of Ukraine, CEE Bankwatch Network (2012): Construction and Operation of Vinnytsa Broiler 
Poultry Farm: Environmental and social aspects. p. 7 
173 European Commission. Council Directive 2007/43/EC http://ec.europa.eu/food/animal/welfare/farm/broilers_en.htm Accessed 
on May 21, 2013. 
174 MHP Press Release “IFC Lends to Ukrainian Poultry Producer MHP to Help Expand, Create Jobs”, January 14, 2013 
http://www.mhp.com.ua/en/media/news/details/ifc-lends-to-ukrainian-poultry-producer-mhp-to-help-expand-create-jobs  
Accessed on October 13, 2013. 
175 MHP Vinnitsa Management Presentation, September 2010. http://www.mhp.com.ua/library/file/mhp-vinnitsa-presentation-
sept-22-2010-analyst-day-1-15.pdf Accessed on May 23, 2013 
176 http://www.mhp.com.ua/library/file/mhp-sa-fs-1hy-2013-final-pr-signed-small.pdf  
177 Bundesministerium für Wirtschaft und Technologie. Answers to written questions in the German Parliament. September 10, 
2012, October 1, 2012. http://dip21.bundestag.de/dip21/btd/17/106/1710626.pdf, 
http://dipbt.bundestag.de/dip21/btd/17/112/1711266.pdf Accessed on May 21, 2013.
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The use of cages for broiler chickens is in effect banned in the EU as Council Directive 
2007/43/EC requires all chickens to have permanent access to litter. Nonetheless the German 
Government in 2009 agreed to insure exports for the construction of 12 operations in Belarus, 
where the broilers are being kept in cages.178 

This practice is counteracting the transition to higher welfare systems in animal production. It is 
prolonging the suffering of animals from poor housing conditions, is detrimental to the competi-
tiveness of EU agriculture and can not expect approval by the public opinion. 

In August 2013, the German State Ministers of Agriculture adopted a resolution calling on the 
Federal Government to grant export credit guarantees only to such farm animal operations that 
comply with or exceed national and EU standards.179 

Case study: Avangardco 
Avangardco IPL (incorporated in Cyprus) claims to be the largest producer of shell eggs and egg 
products in Eurasia (2nd in the world). It accounts for more than 75% of Ukraine’s egg product 
exports.180 In 2012 Avangardco increased its export volumes of shell eggs by 74.9% to 516 mil-
lion units and exported its products to 34 countries, mostly in the Middle East, Asia and the CIS 
countries.181 Avangardco’s population of laying hens totalled 22.8 million in 2012 (20.5 million 
in 2011).182 

Several production facilities of the company have already been certified and passed all the neces-
sary quality and veterinary checks to start export of eggs into the EU. Following the conclusion 
of final agreements Avangardco expected to start the supply of shell eggs and egg products into 
the EU market in 2013.183 According to a company press release, by 2010 Avangardco had al-
ready “been approached by a number of large consumers of shell eggs and egg products in lead-
ing European Union countries and [was] confident that this presents a significant and obtainable 
market opportunity for the Company.”184 

In 2011, Avangardco developed plans for the poultry farm “Chornobaivske” with a capacity of 5 
million laying hens in 30 windowless poultry houses in the south-east of Ukraine (Kherson re-
gion)185 as well as for the egg production facility “Avis” housing three million laying hens 
(Khmelnytskyi region).186 Each poultry house at Chornobaivske contains 7 rows of battery cages 
with 6 tiers of cages in each row. At these two complexes, the company uses equipment from 
Officine Facco (Italy), Big Dutchman International (Germany) and Salmet International (Germa-
ny).187 

The German government mandated Euler Hermes in March 2012 to grant export credit insuranc-
es amounting to EUR 21.74 million for the installation of 14 poultry houses (Chornobaivske) and 
                                                 
178 Bundesministerium für Wirtschaft und Technologie. Answer to written questions in the German Parliament. October 1, 2012. 
http://dipbt.bundestag.de/dip21/btd/17/112/1711266.pdf Accessed on October 1, 2013. 
179 Agrarministerkonferenz am 30. August 2013 in Würzburg, Ergebnisprotokoll. 
https://www.agrarministerkonferenz.de/documents/amk_ergebnisprotokoll.pdf Accessed on November 18, 2013 
180 Avangardco (2013). http://avangard.co.ua/eng/about/address-director-general/ Accessed on May 28, 2013. 
181 Avangardco (2013). avangard.co.ua/eng/press-centre/about/e/year/2013/id/222/news_next/1/ Accessed on May 28, 2013. 
182 Avangardco (2012). Key Facts. http://avangard.co.ua/files/Avangard_factsheet_2012.pdf Accessed on May 28, 2013. 

183 Avangardco (2013). avangard.co.ua/eng/press-centre/about/e/year/2013/id/222/news_next/1/ Accessed on May 28, 2013. 
184 Avangardco IPL. 2010. Half year results statement. http://avangard.co.ua/eng/press-centre/press-
releases/e/year/2010/id/34/news_next/1/ August 25. Accessed on May 28, 2013. 
185 Silenko Portal Group, LLC: JSC Chornobaivske. Poultry farm per 5 million commercial laying hens in Belozersky district, 
Kherson region, Environmental Impact Assessment 
http://www.agaportal.de/pdf/nachhaltigkeit/eia/eia_ukraine_legehennenfabrik1.pdf Accessed on May 21, 2013. 
186 Budivelnyu Alians LLC: Workingdesign of the poultry plant with capacity 3 mln. laying chickens of production herd AVIS 
CJSC. http://www.agaportal.de/pdf/nachhaltigkeit/eia/eia_ukraine_legehennenfabrik2.pdf Accessed on May 21, 2013. 
187 Avangardco IPL (2012). Financial Results for the first half of 2012. August 30, 2012. 
http://avangard.co.ua/files/news/Avangardco_H12012_29_08_2012_ENG_Final.pdf Accessed on May 21, 2013. 
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EUR 4.65 million for the installation of four poultry rearing facilities (Avis). The delivery was 
scheduled for March 2013.188 SACE (ECA of Italy) also has received an application for insurance 
coverage for the construction of two plants for the breeding of poultry as part of the Avis pro-
ject.189  

The German Government’s response to a written question in parliament stated that “in both cases 
a battery cage system will be applied. Cage size complies with Ukrainian standards. According to 
the state of the Federal Government’s knowledge, these provide 400 to 450 cm² (+/- 10%) for 
white laying hens and 500 to 550 cm² (+/- 10%) for brown laying hens.”190  

Asked, if the “planned housing systems comply with German or EU laws”, the Government re-
sponded: “No. Here the international requirements set by the OECD environment guidelines are 
the relevant examination criteria for granting export credit guarantees. ... In the present case, ac-
cording to the information given, Ukrainian standards are met.”191 

Trade 
Granting investment capital to farm animal operations that use extreme confinement housing sys-
tems does not only hamper the transition to higher welfare systems in the recipient countries, but 
may also negatively affect those producers of animal products who – voluntarily or due to im-
proved legislation – changed to housing systems that better consider the animals’ ethological and 
physiological needs. 

Some of the beneficiaries of IFI investments capital or ECA insurances have been or are about to 
gain access to markets like the EU without having to comply with the animal welfare rules apply-
ing there. This poses the threat of unfair competitive disadvantages to the farmers in importing 
countries. 

 
Case study: Ukraine 
On Dec. 4th, 2012, the European Commission formally allowed imports of Ukrainian poultry, 
eggs and other products to the European Union, opening the market for Ukraine’s top agricultural 
holdings.192 Pursuant to Regulation 798/2008/EC, the import of class B eggs and egg products 
from Ukraine has been permitted since February 21st, 2013.193  

MHP hopes to export up to 20,000 tons of poultry meat to EU markets in 2013. Several of its 
production sites have already passed the necessary checks and were certified by the EU Commis-
sion in 2010.194, 195 Three businesses that form part of the MHP group already secured the right to 
export their products to the European Union.196 

                                                 
188 Herkes, A., Bundesministerium für Wirtschaft und Technologie. Answer to written question in the German Parliament. 
October 30, 2012. http://f-ostendorff.de/fileadmin/datensammlung/dateien/Antwort-KA-Hermes2.pdf Accessed on May 21, 2013.  
189 http://www.sace.it/GruppoSACE/content/en/consumer/services/environment_focus/news/archive/new133.html Accessed on 
May 23, 2013. 
190 Bundesministerium für Wirtschaft und Technologie. Answer to written question in the German Parliament. September 10, 
2012. http://dip21.bundestag.de/dip21/btd/17/106/1710626.pdf Accessed on May 21, 2013. 
191 ibid. 
192 MHP: Pre-close trading update for the fourth quarter and the full year ended 31 December 2012, Press Release, Feb. 1, 2013, 
http://www.mhp.com.ua/library/file/mhp-tu-q42012-final.pdf Accessed on May 23, 2013 
193 Bundesministerium für Wirtschaft und Technologie. Answer to written question in the German Parliament. June 10, 2013. 
Bundestag-Drucksache 17/13843. http://dip21.bundestag.de/dip21/btd/17/138/1713843.pdf Accessed on October 17, 2013. 
194 Vorotnikov, V. 2013: Ukraine poultry producers see potential in EU market. World Poultry, Jan 7, 2013. 
http://www.worldpoultry.net/Broilers/Markets--Trade/2013/1/Ukraine-poultry-producers-see-potential-in-EU-market-1140117W/ 
Accessed on May 21, 2013.
195 MHP: Pre-close trading update for the fourth quarter and the full year ended 31 December 2012, Press Release, Feb. 1, 2013, 
http://www.mhp.com.ua/library/file/mhp-tu-q42012-final.pdf Accessed on May 23, 2013. 
196 European Bank for Reconstruction and Development (2013). MHP Farming. 
http://www.ebrd.com/pages/project/psd/2013/45253.shtml Accessed on November 4, 2013 
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Larger volumes of chicken and eggs could be making their way to the EU if Kiev and Brussels 
ink a free trade agreement.197 The draft Association Agreement between the EU and Ukraine, 
containing a free trade agreement, states in article 64 (1) that Ukraine shall approximate its ani-
mal welfare legislation to that of the EU. According to article 404, cooperation between the par-
ties in the field of agriculture and rural development shall cover, inter alia, “promoting modern 
and sustainable agricultural production, respectful of the environment and of animal welfare”.198 

 
 
Conclusions  
International Finance Institutions have been granting investment capital to large-scale animal 
agribusiness companies in developing and transition countries (including China, Russia, Ukraine 
and Turkey) where animal welfare standards considerably fall short of EU standards. 

Export Credit Agencies of EU countries have also been providing export insurances for the con-
struction and equipment in agribusiness operations that do not meet the exporting countries’ own 
farm animal housing standards. 

There are currently no binding animal welfare standards governing the IFIs’ investments in the 
farm animal sector. The IFC’s Good Practice Note (GPN) on Animal Welfare in Livestock Oper-
ations is neither sufficiently specific nor binding. Other safeguards and standards espoused by the 
World Bank Group, including the World Bank’s Safeguard Policies and the IFC’s Performance 
Standards fail to make any mention of animal welfare.  

Thus, public money of EU countries is used to support the establishment of housing systems in 
third countries that are outlawed in the EU. This merely transplants the objectionable practices 
from the EU to transition countries and may contribute to the competitive disadvantage of EU 
farmers who are required to meet higher animal welfare standards than the recipients of IFI agri-
business financing or the beneficiaries of export credit insurances. 

On the other hand, there is a huge potential particularly for IFIs to contribute to the transition to 
higher welfare systems by investing their monies in businesses that are willing to shift to farming 
systems that better consider the animals’ ethological and physiological needs. 

Therefore, there is a need for binding standards that apply to all IFI investments and export credit 
guarantees in the farm animal sector. Standards set by EU legislation can serve as a basis for min-
imum requirements. A binding standard on animal welfare will not only help guarantee higher 
animal welfare standards within the IFC’s investments, but also within the investments of region-
al development banks and other Equator Banks who similarly lack binding animal welfare safe-
guards. 

EU member states, the European Union, and the EBRD should also develop and implement their 
own animal welfare policies relating to the use of public monies for agricultural investments in 
third countries. The EBRD’s announcement that the Bank will adopt binding standards that will 
apply EU animal welfare standards to all projects involving farm animals is an important first 
step in this direction. 

It has to be mentioned though that the farm animal welfare standards set by the EU directives still 
require significant improvement, especially with regard to meeting the animals’ behavioural 
needs. However, it can be expected that animal welfare standards will continue to rise in the EU, 
                                                 
197 Vorotnikov, V. (2013). Ukraine poultry producers see potential in EU market. World Poultry, Jan 7, 2013. 
http://www.worldpoultry.net/Broilers/Markets--Trade/2013/1/Ukraine-poultry-producers-see-potential-in-EU-market-1140117W/ 
Accessed on May 21, 2013.  
198 http://www.bilaterals.org/IMG/pdf/eu-ukraine-association-agreement-english.pdf Accessed on October 18, 2013. 
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due to the importance of animal welfare in public opinion. Thus EBRD investment grants should 
ideally be tied to the application of best practice animal welfare standards that exceed the current 
EU legal minimum. 

Regarding ECAs, it seems to be double-faced to grant export insurances for the construction and 
equipment in agribusiness operations that do not meet the exporting countries’ own farm animal 
housing standards, e.g. cage systems for laying hens or broilers. Such a policy prolongs the suf-
fering of animals from poor housing conditions, is detrimental to the competitiveness of EU agri-
culture and can not expect approval by public opinion. 
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Abstract: The Bretonne Pie Noir cattle breed is a French rare breed that was once threatened 
with disappearance but whose population has increased over the last 40 years. This turnaround 
happened because farmers used the breed (i) to conserve domestic biodiversity, but also (ii) by 
adding value to the breed as the result of individual dynamics and (iii) by including the breed in 
low input farming systems with a more environmentally friendly goal in Brittany, a region where 
intensive agriculture was causing environmental problems.  

This local breed is thus a good subject to study of the transition to more agro-ecological agricul-
ture. It also raises the question of the role played by the genetic resource - in conjunction with 
other aspects - in the design of such systems. 

Interviews with a wide range of breeders enabled us to identify each breeder’s project and the 
role the breed played in it, management practices, the links between breeders and other stake-
holders, and the way the products of the breed are sold. These interviews were completed by in-
terviews with restaurant managers and personal observations in markets to identify the kind of 
information that was passed on during the sale of products and the place of the breed in the sales 
argument. Finally we interviewed local civil servants to better understand past and present actions 
to support such systems. We analyzed our results to explore the notion of diversity and what kind 
of diversity we are talking about when we talk about agro-ecological livestock systems.  

Keywords: local breed, added value, low input farming systems 

 
 
 
Introduction  
Dumont et al. (2013) pointed out that animal production has not really been taken into account in 
agro-ecological thinking. Agro-ecology is presented as a way to reduce the environmental foot-
print of agricultural production but is also considered as a wider approach that accounts for or-
ganizational and political dimensions.  

Transition towards more agro-ecological systems refers either to a transition at the scale of a 
farm, i.e., changes in the farming system and/or marketing system) or changes in agro-ecological 
systems at the scale of a territory, i.e., changes in marketing or in consumption habits, etc.  

Among the five principles for the development of agro-ecology based alternatives, referred to by, 
for instance, Dumont et al. (2013), the same authors explain their view of enhancement of diver-
sity in the farming system as a way to strengthen its resilience. Like Stassart et al. (2012), who 
underline the importance of agro-biodiversity in the agro-ecological approach, Dumont et al. 
(2013) mention the use of breeds of animal with different abilities. They also refer to the general 
abilities of local breeds (greater ability to survive and maintain their level of reproduction in 
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harsh environments), and the fact that the specificities of the products of the breeds can be a mar-
keting asset. 

We used a concrete case study to identify the place of a local breed in the design of low input 
livestock farming systems (which could nowadays been qualified as more agro-ecological), by 
linking biological diversity to other aspects of these farming systems (e.g. fewer inputs and less 
pollution). 

In the following section, we describe our method, which is based on a case study involving the 
Bretonne Pie Noir breed of cattle. We analyze our results with respect to the role of the local 
breed in the farmers’ overall production system. Finally, we discuss the role of the local breed in 
the design of those systems, with particular emphasis on the place of within-breed diversity and 
the range of different possible forms of added values in such systems. 

 
 
Material and methods 
 
The Bretonne Pie Noir: the role of local breeds in the design of low input farming systems 
The Bretonne Pie Noir is a rare breed of French cattle that was once threatened with disappear-
ance. It is mainly found in Brittany. It was part of the first conservation program for a local cattle 
breed in France (Colleau et al., 2002). The population of the breed increased from 311 animals in 
1976 to 1554 in 2011 (Bretonne Pie Noir Union activity report 2012). Farmers used the breed (i) 
to conserve domestic biodiversity but also (ii) to give added value to the breed through individual 
actions and (iii) used the breed in low input farming systems with a more environmental friendly 
goal in Brittany, a region where environmental problems linked with intensive agriculture had 
emerged (Quéméré, 2006).  

This local breed is thus a good subject for the study of the transition to more agro-ecological ag-
riculture. More particularly, this case provided an opportunity to examine the role played by the 
genetic resource -in conjunction with other dimensions- in the design of such systems.  

 

Qualitative analysis based on interviews and observations 
We conducted semi-structured interviews with 31 breeders selected to represent a range of situa-
tions (several criteria are considered: professional or “amateur” breeders, their geographical loca-
tion, dairy or meat production). The questions we asked concerned their own trajectory as breed-
ers, their reasons for choosing this breed, the main characteristics of their production system, 
their genetic management practices, the processing of products and their sales practices. They 
also concerned collective action focused on the breed and their commitment to the Bretonne Pie 
Noir breeders association. Whenever possible, the interviews were recorded, otherwise, notes 
were taken. The transcriptions (or notes in a few cases) were coded and analyzed using NVivo 
software. 

The interviews with breeders were completed by interviews with two restaurant managers and 
observations in two markets to see what information was passed on during the sale and the place 
of the breed in the sales arguments. 

Finally we interviewed two local civil servants to better understand past and present actions to 
support such systems.  
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Results 
 
Entering farming with Bretonne Pie Noir but no change in systems within the farm.  
All the farmers we interviewed told us they chose Bretonne Pie Noir to start farming or hobby 
farming; no farmers we interviewed said they had completely changed their system during the 
lifetime of their farm. Consequently, in our case, the agro-ecological transition is not represented 
by changes in systems at the scale of the farm, as was the case in the study by Coquil et al. 
(2012). Neither is the transition the result of a collective and/or territorial approach to a transition 
to agroecology, which in France is encouraged among others by an administrative status called 
‘groupings of economic and environmental interest’ (Groupements d’intérêt économique et 
environnemental, GIEE). The phenomenon we report here predated those initiatives: increasing 
numbers of farmers have been developing low-input farming systems using the Bretonne Pie Noir 
since the 1970s. Most of the farmers we interviewed designed their system with the desire to re-
duce inputs, be autonomous, conserve biodiversity, or out of a concern for the environment (they 
mentioned conserving the species diversity of pastures, the importance of domestic diversity, the 
fact that a breed should be adapted to the environment and not the reverse, a concern for limiting 
non-reusable packaging etc.). 

We consider that, historically speaking, these systems are part of a current nowadays qualified as 
agro-ecological, even though none of the farmers actually used this term to describe their system. 

We interviewed both professional and hobby breeders. Professional breeders used the breed for 
either milk production (and sold the dairy products they processed on the farm) or for meat pro-
duction. Today there are more hobby breeders than professional breeders of Bretonne Pie Noir, 
but hobby breeders have very small herds (sometimes only one or two cows). 

  
The choice of the Bretonne Pie Noir was linked to the choice of the overall production sys-
tem 
Our findings showed that each farmer‘s choice of the Bretonne Pie Noir was closely linked to the 
choice of a farming system and a way of producing and selling (and/or consuming) products.  

We first analyzed the farmers’ reasons for choosing this breed, and how, as a function of the cat-
egory of breeder, in their discourse, they linked their choice with their overall project  

We identified three kinds of explanations for the farmers’ choice of the breed: 

 Explanations concerning the breed’s abilities and behavior: reproductive ability, hardi-
ness, size, low food needs, autonomy, ability to harsh lands conditions. 

A female breeder we interviewed mentioned that Bretonne Pie Noir cattle are easy for a woman 
to handle.  

 Explanations concerning the added value of the breed: good quality milk for cheese, the 
better flavor of the meat, small carcasses that are easier to sell directly: 

“The carcass is small, less impressive... you can put it in the freezer yourself. If we can’t sell it, 
we have nearly 200 kg of meat, that’s feasible. A Charolais or Blondes d’Aquitain carcass weighs 
300-350 kg, that’s too much”. 

 Explanations linked to a vision of conservation: question of heritage, history, or conserva-
tion of biodiversity. One breeder we interviewed said: 

“I don’t know if I would have started if I had not known about Bretonne Pie Noir and if the chal-
lenge of saving the breed hadn’t tempted me. I can’t say. Anyway, that is how I began.” Another 
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wanted to rediscover the cows of his childhood: “because I was the son of a farmer who raised 
Bretonne Pie Noir in the North of Finistère, I wanted to recreate what I had known when I was a 
child”. 

The farmers offered different combinations of the three kinds of explanations. By analyzing these 
combinations, we identified several different main goals in the design of the systems. In turn, this 
enabled us to identify five main types of overall projects for breeding Bretonne Pie Noir: 

-To earn a good income with a local breed thanks to marketing channels for high value products.  

Some professional farmers have a “big” herd of Bretonne Pie Noir, process a relatively large 
quantity of milk into different kinds of cheese on the farm and sell the cheese directly or in organ-
ic food stores, cheese stores, or to restaurants. One breeder sells suckling calves and piglets, pro-
duces vacuum-wrapped meat and cooked meals. He sells his products in different organic stores 
and at the farm gate. Most of these breeders are organic breeders. Their farms are larger than oth-
er farms that raise this breed, yet they clearly chose not to practice conventional farming. 

-To make a reasonable living by processing a small quantity of milk from a local breed on the 
farm and by direct sales 

A number of professional farmers limited themselves to small scale dairy production and process 
their own milk on the farm. They sold their products at the market and at the farm gate. Their aim 
was to make a ‘reasonable living’ on their farm but they were not interested in expanding. They 
told us they do not have many needs. If they had the opportunity to extend their farm (for in-
stance, because land is available) their preference would be for another farmer to set up. In their 
view, what is important is maintaining life in rural areas. 

-To achieve food self-sufficiency for their family by raising a local breed 

These farmers most often focus on dairy production and process their milk on the farm. Some 
milk their cows only once a day. They produce eggs, meat (calves, pigs, poultry, etc.) for home 
consumption and for direct sale. They grow vegetables for their own consumption. They want to 
have time for other activities and to spend time with their family. Some do not consider farming 
as a job but as a way to feed their family. In their view, jobs, agricultural land, etc. should be 
shared.  

-To produce good meat with a minimum workload in order to have time for other activities 

Some of these breeders have several activities (including another farming activity, breeding other 
species or growing vegetables, or another job, not in agriculture). They consider that meat pro-
duction is less time consuming than dairy production and that Bretonne Pie Noir is a suitable 
breed because it is independent, which leaves time for other activities (professional activities or a 
hobby). 

Some of the breeders we interviewed in this category belonged to associations for nature conser-
vation and raised Bretonne Pie Noir to maintain wetlands, marshes, or other natural areas of eco-
logical interest. In these cases, the associations’ technicians do not have much time for livestock 
activities (it is not their job). 

-To maintain the landscape and produce good quality products for home consumption or to sell to 
relatives and friends 

Breeders in this category farm as a hobby or keep just one cow to maintain the landscape. They 
produce meat that they consume themselves or sell to friends. Some raise other animals: sheep, 
pigs, poultry, donkeys, etc. They are often interested in the conservation of rare breeds. 
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Wide range of products or services produced in systems that include Bretonne Pie Noir. 
Bretonne Pie Noir cattle are used in different production systems in which on-farm processing of 
the products and direct sales199 are two key factors. All the professional farmers we interviewed 
underlined the importance of these two orientations in making a living by breeding Bretonne Pie 
Noir. Only one of the dairy farmers we interviewed sold most of his milk to a milk factory and 
only a small proportion through direct sales. 

To develop direct sales, breeders have to produce a variety of cheeses. One of the breeders insist-
ed that he chose to have a small farm. He believed that having a range of different cheeses is the 
best way to create customer loyalty and to earn a living from a small farm. In fact, butter is the 
main traditional milk product in Brittany, which is not a traditional cheese producing region. The 
range of products varied from one farm to another. Most produced a range of different cheeses 
using recipes borrowed from other cheese producing regions (cream cheeses, soft cheeses, hard 
cheeses) and also sold milk and other dairy products (yogurt, fromage frais, cream, butter and 
gros-lait, a local fermented milk).  

Some of the breeders focused more on one kind of product than another. For instance, one farmer 
favored dairy products other than cheese (in particular butter) which she considered to be simpler 
and more traditional; others favored hard cheese, because they can store it and sell it in the tourist 
season. Some have added products they consider to be ‘luxury’ or ‘high added-value products’ 
like confiture de lait200 to their range whereas others preferred not to sell products that are too 
expensive. 

Observations were made during sales transactions to identify to what extent the breed was men-
tioned as a sales argument. We chose two markets where dairy products were sold, each in a dif-
ferent context: the first market was in a small town, in a former outside market, and was quite 
family oriented, whereas the second was a modern inside market in a bigger town. Discourse dur-
ing the sale was minimal in the larger market but more important in the small town market. Ac-
cording to our interviews and observations, the link between the breed, the product, and the farm-
ing system is important to most of the breeders, but the link between the breed and the product 
plays almost no role in the marketing process, and is not used as a sales argument. 

Nevertheless, the types of interaction during the sales varied and we were able to identify four 
different types. Two types concerned regular customers: with exchanges about the type and quan-
tity of product desired and its price, as well as exchanges in the family register (the breed was 
never mentioned), and the other type with exchange in a militant register with questions that were 
not directly linked with farming activity (the breed was mentioned twice). Another type was the 
basic minimum exchange, with just a mention of the product desired, the quantity, and the price 
(the breed was never mentioned). The final type could be described as a ‘discovery exchange’ 
and the breed was mentioned twice by the farmer and once by the customer. Our observations 
showed that very little information was exchanged with the customers concering the farming sys-
tem or the breed. Moreover, except in the case of the gros lait product, which had printed packag-
ing, the information on the products themselves was kept to a minimum. However, in some cases, 
the breed was highlighted in other ways (a picture on the market stand, a picture on the stand at 
the farm) and in interviews, the farmers mentioned that they were prepared to explain their farm-
ing system and the use of the local breed (some even invited their customers to come to the farm 
to see the cows). Of course, we only observed two periods of sales, and these involved regular 
customers who may already be familiar with the products, and in the case of one farmer, the time 
of the year was not the best period for producing a wide range of cheeses. Consequently, it is dif-
                                                 
199 In contrast to the development of local breeds through collective dynamics with ‘Protected Designation of Origin’ products, 
which has already been widely studied, e.g. Lambert-Derkimba et al., 2010. 
200 A jam that is light brown in color and creamy in consistency made from cooked sweetened milk. 
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ficult to draw conclusions, and we would need to observe sales transactions in different context, 
including with customers who are not regular customers (during the tourist season, for instance). 

Other farmers raised Bretonne Pie Noir as part of their meat production systems. They also sold 
the meat directly, either veal from calves whose age varied with the breeders, or beef. Very few 
farmers sold cooked (canned) meat. The different products were sold either on the farm, or at 
markets, through AMAP201, in organic food stores, or to restaurants. Most hobby breeders also 
used the breed for meat production, but their original objective had been to manage a small area 
of land. In most cases, the meat was kept for home consumption but was also sold to relatives, 
friends, or other close customers. 

The Bretonne Pie Noir breed is also used for landscape and ecosystem management, either by 
associations or by local authorities or by breeders themselves, through agro-environmental subsi-
dies or through free access to land that has to be managed under specified grazing conditions or 
for the purpose of tourism (for instance we visited a reconstituted village where former traditional 
activities are practiced and demonstrated to tourists. The cows milked in the village concerned 
are local breeds including the Bretonne Pie Noir). 

 
 
Discussion and conclusion: Diversity in the design of Agro-Ecological Livestock 
Farming. 
 
The issue of diversity is a core question in agro-ecological thinking. Indeed diversity is consid-
ered by many animal scientists to be a key factor in agro-ecological systems (Dumont et al., 
2013). The systems designed by the breeders of Bretonne Pie Noir provided a good opportunity 
to ask what kind of diversity we are actually talking about. As mentioned earlier, during the pro-
ject for the development of the Bretonne Pie Noir breed, different production systems that can be 
considered as agro-ecological systems were developed. In other words, we believe that, since the 
1980s, the farmers who raise Bretonne Pie Noir have progressively developed low input systems 
that could be qualified nowadays as agro-ecological systems. Our findings show that diversity 
plays an important role in these systems and in the farmers’ discourses. This makes Bretonne Pie 
Noir a good subject to explore the notion of diversity and what kind of diversity we are talking 
about when we talk about agro-ecological livestock systems.  

In their discourse, farmers referred to different types of diversity: the diversity of genetic re-
sources (agro-bio diversity), of products and of ways to sell products, of customers, and of forms 
of added value. It appeared that, depending on his/her particular situation, each farmer had creat-
ed a system that explored one or more kinds of diversity.  

 Diversity of genetic resources:  

Some of the farmers we interviewed had a clear view of the importance of the diversity of genetic 
resources. The role played by genetic diversity in the breeders’ strategies also varied. The diversi-
ty of genetic resources was part of a general concept (with explicitly or non-explicitly associated 
ideas of heritage, potential for the following generation, and a common good). Farmers men-
tioned their interest in working with local breeds, or even sometimes pointed to links between the 
plant genetic resources in their system (for instance linking the taste of their cheese with the ge-
netic diversity of their pastures). 

                                                 
201 Associations whose goal is to support small scale agriculture, and who organize regular sales of baskets of farm products to its 
members. 
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Some underlined the importance of maintaining diversity in the animal population. Most of the 
breeders appeared to have assimilated the genetic management plan (a plan for the management 
of genetic variability, for details, see Colleau et al. 2002) as being the “right thing” to do202. Only 
a few breeders went into a little more detail about this aspect in their discourse, for instance, men-
tioning their interest in maintaining rare animals in the population, or raising the question of the 
best way to maintain diversity within the breed. 

Some farmers paid attention to the diversity of the animals in their own herd (for instance keep-
ing cows with a different morphology, some more oriented toward a meat type and other more 
oriented toward a dairy type). At this level, in their system design, diversity is also a component 
that adds flexibility to the system. 

 The diversity of products and of ways of selling products in response to the diversity of 
customers 

Second, as we mentioned in section 3.3, the different forms of added value to the breed are im-
portant for the Bretonne Pie Noir, from direct sales of processed dairy products or meat to added 
value for tourism and maintaining the landscape. To develop direct sales, which, for most of the 
dairy oriented farmers, was a core element of their systems, they needed to produce a wide range 
a products. To this end, they combined traditional products that are typical of the geographical 
area (like butter) with other products, by borrowing knowledge and cheese making know how 
(recipes from other regions). The customers are also different. They buy the products directly on 
the farm, at markets, through AMAP, or in organic food stores. They may also eat Bretonne Pie 
Noir products in restaurants. As Brittany is not a region where cheese is traditionally consumed, 
farmers mentioned that some consumers needed to learn to eat cheese. We believe it would be 
interesting to explore the point of views of “eaters” in more depth, as well as the interactions be-
tween farmers and consumers during the actual sales transaction. As Stassart and Claes (2010) 
pointed out, the consumer is often the missing link in agro-ecological studies, and we believe that 
the link between farming systems and consumer practices is too rarely taken into consideration. 

 The diversity of activities on the farm or the multi-activity of the farmers  

Finally, for some farmers, the diversity of activities is a way to create a more flexible system 
(linking Bretonne Pie Noir milk or meat production with another activity (breeding another spe-
cies, having another agricultural activity like growing vegetables, or having another part time job 
with no link with agriculture)). 

In conclusion, the Bretonne Pie Noir systems developed as the farmers explored the different 
types of diversity reviewed here. The breed’s qualities encouraged the design of those kinds of 
systems. Our results clearly show that farmers specifically look for different types of animals; 
some would even like to have a range of different animals in their own herd (see above). From 
the point of view of the sustainability of such systems, we can ask if, from a phenotypical point of 
view, diversity among the animal population is maintained through the diversity of individual 
practices. 

This study has also underlined the importance of the social dimension of the agro-ecological 
thinking, like Stassart et al. 2012, who suggested adding a frame with social dimensions to the 
five initial dimensions of agro-ecology. 

Finally this study invited to consider the concrete practices of farmers and other stakeholders who 
are developing or have developed systems that could feed the agro-ecological thinking. 

                                                 
202 Even if a small number of farmers choose not to follow the plan, mostly because they do not use AI and sometimes also 
because they are looking for particular types of animals (e.g. in terms of color). 
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Abstract: Pastoralism has been discredited for a long time on the grounds that it would harm the 
agrarian activities. Today, it is generally acknowledged that pastoralism has positive qualities due 
to the grazing by herds of spontaneous resources. Pastoralism has become a matter of public in-
terest because pastoral systems are low inputs, environment-friendly and are associated to tradi-
tion. However, the products from this type of activities do not have a real economic benefit of 
this turnaround. The paper analyses the possibilities to qualify the Corsican cheeses as "pastoral 
products," taken for an ideal-type, to understand how and to what extent the professionals of the 
market act to translate the pastoral features of insular cheeses. A survey conducted among pro-
ducers and users of cheeses (restaurateurs, specialty retailers and prescribers) in the island and 
outside (Languedoc and Provence) has identified: What are the components of the Corsican sys-
tem (local breed, flock management and forage resources) taken for “pastoral features” and asso-
ciated with insular cheeses? At what extent these components have been incorporated and “tra-
duced” by the markets, with what similarities and differences in Corsica and outside the island?  

Firstly, we have developed the several components of the pastoralism in the island mobilized by 
breeders and by the others actors involved. Secondly, we have considered how the sales agents 
have developed commercial arguments and how describe cheeses locally and outside the island. 
From these results, operational ways to incorporate the production conditions in qualifying the 
cheeses on the market are proposed. Finally, to highlight the nature of Corsican pastoral cheeses 
we propose two ways for qualifying them: (i) an associative logic in which market mediations 
connect productive practices - pastoral functions - to consumption practices and (ii) a dissociative 
logic for which products are de connected to the from their production conditions.  

Keywords: Pastoralism, pastoral product, mediations, associative logic, dissociative logic  

 

Introduction 
 
Pastoralism has been disqualified for a long time on the grounds that it would have harmed the 
other agricultural activities. Today, its several ecological, economic and socio – cultural qualities 
are recognized. Due to its environmentally positive attributes, non costly light inputs, often asso-
ciated with "tradition", pastoralism becomes more and more a subject of public interest. The ex-
perts hold grazing of spontaneous rangelands by outdoor mobile herds as a distinctive character-
istic of the pastoral systems. Among several reported qualities, we note the preservation of pro-
ductive areas and their biodiversity (Agreil et al, 2010), the existence of a complex know-how to 
manage the systems which implies high capacities (Meuret, 2010) and in Southern countries a 
significant contribution to food security for local populations (Faye and Duteurtre 2009). Despite 
this positive requalification by public authorities (Dubeuf and al., 2013), and this image reversal, 
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the producers do not get still much benefits.  The commercial return of the enhancement of pasto-
ral conditions is still rare and not yet stabilized. 

Starting from the sheep and goat pastoralism and cheeses in Corsica, this article explores the rea-
sons why these returns are not developed. Our objective is to study the conditions for qualifying 
the cheeses of the island as "pastoral product", this concept being used as an ideal – type. Despite 
deep recent changes, especially in the use of spontaneous resources and the increasing use of food 
supplementation, the Corsican pastoralism remains in fact the reference model for all breeders of 
the island. But like in other regions, this strong pastoral inscription does not lead to a specific 
valuation of the local cheese production. 

The analyzed data are both the formal scholarly definitions of pastoralism by livestock advisors 
and experts and the common definitions of the local Corsican producers. These definitions are 
then faced with the practical and commercial statements associated with the sale of cheeses in 
Corsica but also in Provence and Languedoc-Roussillon. 

The first part of the article identifies the main distinctive characteristics of the Corsican pastoral-
ism by experts. A second part discusses the initiatives and commercial arguments used to de-
scribe and qualify cheeses locally and outside the island. Finally, the article explores in a third 
part the commercial conditions  for marketing a specifically existing " pastoral cheese " produced 
in Corsica and opens ways forward for establishing connections between pastoral practices and 
the use of cheeses on the market. The authors distinguish associative logics in which the actors of 
qualification, including market professionals, provide a continuity of relations between the pro-
ductive practices and uses of cheeses (Cochoy and Dubuisson- Quellier , 2000) and dissociative 
logics for which the products are disconnected from their production conditions (Michon et al., 
2011). 

 
 
Materials and methods 
 
The elements of the Corsican livestock system (breed, herd management, food resources etc.) 
considered as pastoral are compared with their market translations in Corsica and outside the is-
land. The methodology is based on the specifications and practical means (labels, points of sales 
and information means, restaurant menus) mobilized to incorporate the conditions of production 
to qualify cheeses on their markets. 

The methodology includes a first axis to:  

 Identify indicators used by farmers from the concrete implementation of farming practices 
and their interpretation. Ten farm-made cheese producers, six with sheep and four with 
goats, equally divided in lowland / foothill and mountain areas, have been interviewed. 

 Identify indicators developed and mobilized by the extension agents and advisors: The 
purpose of the interviews was to identify indicators and categories of farming systems 
mobilized to advise the farmers. The 8 interviewed agents are employees of professional 
organizations, Chambers of Agriculture and public institutions working for the manage-
ment of local breeds, livestock management, co ordination of support activities, experi-
mentation and research. 

 Identify from three typologies developed over the past 30 years variables qualified as pas-
toral by experts, researchers and engineers working on small ruminant activities. The first 
type is the result of a comprehensive survey of sheep and goat units in Corsica undertaken 
in 1991 by the Laboratory for Research on Livestock Development located in Corte, Cor-
sica (INRA, Science for Action and Development). The second one was developed ten 
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years later in 1999 by the French Livestock Institute. The third one was undertaken in 
2011 by a consultant on request of the Corsican interprofessionnal Dairy Sheep and Goat 
Association  (ILOCC). 

The 3 typologies of small ruminant units in Corsica 
Typology 1991 

INRA 
Typology 1999 

French Livestock Institute 
Typology 2011 

(Abso Conseil Consulting) 
Sheep Goats 

 
Sheep Goats 

 
Sheep Goats 

 
Productivist  
 Breeder 

Settled 
breeder 

Pastoral 
forage crops  

Pastoral tradi-
tional  

Breeders on range-
lands  few 
feedstuffs supple-
mentation  

Not managing breeders,  
favored conditions 
 

Forage breeder « Corsican 
model » 
shepherd »  

Pastoral with feed stuffs and 
forage purchase 

 

Breeders on range-
lands  with sup-
plementation  

Not managing breeders,  
Low favored conditions 
 

Poly- cheese 
processing 
breeder 

Alpine goat 
breeder 

Pastoral 
traditional 

Pastoral with 
forage crops   

 breeders with 
forage and few 
crops   

managing breeders  pas-
toral rangelands  
 

Picker shepherd Picker 
shepherd 

New lowland 
breeders 
 

 breeders with 
forage and crops   

Opportunistic and 
productivist  
(not with the Corsican 
breed)  

Dynamic shep-
herd 

     

 
 
A second focus of the methodology is to:  

 Identify from commercial devices, what references the market professionals mobilize to 
qualify the cheeses produced in Corsican farms. From this point of view, a label is consid-
ered as a medium for commercial communication. A semiotic analysis is performed on 
150 labels of Corsican cheeses. The data come from a survey conducted with 27 restau-
rants, 20 specialty shops of the island and 8 cream and cheese shops in two French South-
ern regions (Languedoc and Provence). Twenty four of these facilities were located in 
Corsica and 23 in mainland France.  

 Pull out the production practices valued on the markets (and those who are not) from 
business practices, prescriptions and arguments concerning the sale and consumption of 
products. 
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Results and Discussion 
 
The definitions of the Corsican pastoralism 
 
The Corsican pastoralism as defined by the shepherds  

The indicators used by farmers to define the Corsican pastoralism are presented here. These indi-
cators are classified according to the citation frequency (CF) in the corpus of interviews.  

- The local sheep and goats breeds and rangelands are used by all farmers (but without indications 
about the part of rangelands in the total ration).  
-  The know-how about herd management is mobilized by two thirds of breeders.  
- Transhumance, the type of activities and labour sharing between herd management and cheese 
processing are quoted by more than half the farmers.  
- Finally, food supplementation, the importance of grassland areas and monitoring of herds are 
indicators of pastoralism for less than one third of farmers. 
 
The interviews show that the axis sedentarity - nomadism that has structured for a long time the 
definition of pastoralism in the island has been complemented by four other categories of indica-
tors. We observe that the local breed and the use of rangelands have been always mentioned a 
pastoral indicator, while grassland management and the monitoring of herds are quoted by a mi-
nority. 

 
The definition of indicators mobilized by extension agents  
The extension agents highlight two types of indicators to capture the reality of island farms. 

The first category is made up from the image of the "pastoral breeder". This cluster is character-
ized by the extensive grazing of transhumant herds always outdoor, using rangelands on itinerar-
ies mobilizing the expertise of shepherds, the cultivated grass areas being limited. 

The second category is typed by the "forage breeder" controlling agricultural knowledge, the cre-
ation and maintenance of natural and sown pastures but with a limited use of rangelands or not 
using them. 

Most Corsican farms are located between these two poles. Farms corresponding point by point to 
these two categories are rare due to the sharp decline in transhumance and the common use of 
rangelands. 

In this construction, the intensity of complementation (IC) and the degree of mechanical interven-
tion in pastoral areas (TP) are mobilized to distinguish the position of farms between these two 
poles. 

In addition, for most of the extension agents, small ruminant farms in Corsica differ from conti-
nental ones according to the following dualities: herd observation versus herding; closed “ma-
quis” versus scrub; local breeds versus highly productive ones: rangelands versus meadows; out-
door versus stall; herd management versus animal care; supplementation versus rationing. 

Thus, the opinions of the technicians on the definition of pastoral farms in Corsica are particular-
ly mixed. There is no stable and unambiguous definition of pastoral farms from the interviews. 
And these definitions appear more precise when the Corsican sheep and goat farms are compared 
to continental systems. 
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The definitions of pastoralism according to typologies from experts 
The first typology (INRA, 1991) made a comprehensive survey on the production and collection 
systems". 6 types of sheep units and four types of goat units were defined. The variables used to 
build the typologies of the sheep and goats farms are: labour, herd management, equipment and 
buildings, power production. The reference to pastoralism is a key indicator of the cluster con-
struction.  

The structure of the typology opposes the image of "the forage breeders" to this of "the picker 
shepherd"; it is related to the use of the rangelands, herd mobility and the level of equipment 
(livestock and farm equipment building). The group “poly- cheese processing breeder " focuses 
on processing activities without mentioning the characteristics of the products themselves. We 
can note that goat units are all considered as pastoral farms. 

The second typology (French Livestock Institute, 1999) was undertaken 10 years later, using 
equivalent variables; the authors give a higher place to land situation, the trajectory of farms as 
well as the social aspects of farms. Two groups referred to pastoralism with or without purchased 
external feeding. Once again pastoralism is mentioned but is generally described by default and 
not qualified precisely. The only precise mentions are the pastoral know-how. In this typology, a 
more explicit reference is given to the destination of milk, cheese processing and coupling the 
breed with the PDO Brocciu cheese. 

The third typology (AbsoConseil, 2011) has been oriented more on the type of valuation of the 
grassland and forage resources in terms of cost variables and indicators of business performance. 
The reference to pastoralism has disappeared in the construction of the typology. We can note 
that "complementation" is associated with "rangelands" to define its two major types. While in 
the two first typologies "fodder" is associated to "sower", “rangelands” is the variable used to 
define pastoralism, in this typology; farmers using rangelands are grouped here with those using 
supplements. Regarding the goat sector, the typology is reduced to “favourable” or “not favoura-
ble” to define the environment on physical criteria (slope) and the possibilities of mechanization 
(rotary slushing, “gyrobroyage”) to provide an access to the herbaceous resources. 

 
Indicators of pastoralism in Corsica included in typologies 
We have seen that in the first typologies, pastoralism was included to build the first types but has 
disappeared in the following ones. We note that in all three cases: 

- Knowledge related to the use of the term does not structure the typology. The type “picker 
shepherd” tends to weaken the know-how about management reduced to monitoring. 
- The rangelands are described by default as the support and for the "natural availability" of the 
herbaceous resources. 
- The relationship between selected variables and characteristics of the products are not mobilized 
in the cluster construction. 
Finally, we observe that the last typology ordered by the Inter professional Association 
(ILLOCC) no longer holds the pastoral as a descriptive category of the Corsican livestock activi-
ties. Natural grazing on rangelands has been associated with the intensity of supplementation. 
Rangelands becomes the "pastoral signature" but also the expression of a feeding dependence.  

Identifiers, media and merchandising practices for Corsican cheeses 
 
The commercial identifiers of the Corsican pastoralism 
In the absence of certification, the reputation of the shepherd cheese has been long enough to 
establish a relationship of trust between local producers and consumers. We can presume that 
close relationships and local acquaintance, the importance of direct sales and the visibility of the 
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(outdoor) herds  are still perceived as adequate by the client to identify the conditions of produc-
tion and hence the authenticity of the product. 

So, most of the brands emerged from a proliferation of patronymics to name the cheeses. Market-
ing of both farm made and industrial cheeses in Corsica is based today almost exclusively on a 
brand policy. The reference to Corsica (and its variations), associated to their local names are the 
major identifiers of the cheeses of the Island.   For twenty years, thanks to the dynamism of the 
farm-made cheese producers, “casgiu casanu", the farm made cheese became also an identifier of 
the island cheeses. 

 
The commercial supports of the Corsican cheeses 
The semiotic analysis of labels shows that the most frequent mention after the cheese maker is the 
animal origin of milk, here, sheep, goats or “sheep and goat mixed milk (63 %), then raw milk or 
pasteurized terms (61 %) and the usual denomination to identify Corsica (53%). Among them, 
scrub (21%) and the Corsican villages (18%) are the most cited. 

The identifiers of cheeses on labels are about the technology used (13 %) (soft, washed rind 
cheese,  uncooked pressed   the type of processing (farm made or not (11%), tradition (10%) and 
taste. The image of the shepherd is present on 10% of labels. Iconography is about Corsica and its 
variations (the village, the traditional barn), the shepherd, the ewe or the goat grazing in the 
scrubs or the rangelands; some others are more anecdotic (scenes of manual milking, Corsican 
women). The information about the production area or the local name of cheeses are rare but in-
creasing according to the interviewed Corsican restaurants). 

The messages sent by the restaurants on their websites are generally poor. Nevertheless, some of 
them give details about the origin and the production system but they are still scarce and not pre-
cise.  Besides, there are few references about this information which cannot be checked. It is 
worse when a continental restaurant gives some information about Corsican cheeses.  

With few exceptions, menus are presented to the customers without information about the origin 
and processing of cheeses 

Labels and brands are the only tangible signs of the product in specialty shops. But they are far 
from being present when the product is offered to customers. 

On the Continent, operators say they do not need to make any special effort to sell the cheeses of 
Corsica. Their SEO of the Corsican cheeses is an answer to propose a diversity of cheeses. In-
formation is provided passively on the customer’s request. In the restaurants, the cheeses from 
Corsica are proposed only as elements of the Corsican gastronomy in special menus and without 
any other qualification. This lack of prescription could be explained by the type of market of the 
Corsican cheeses. An important part of the customers are from the Corsican community and are 
expected to know the typical qualities of cheeses; so the seller does not seek non Corsican clients. 
Everything happens as if no marketing would be needed. 

Some interviewed professionals mentioned also some non Corsican clients who would like to 
remember their holydays in Corsica, a souvenir in short. In this case, although they are generally 
not from Corsican origin but either they consider they know the local cheeses as the islanders 
themselves, either the seller considers they know their qualities.  

Poor arguments 
The production of Corsican cheeses is insufficient to meet a growing demand and our survey near 
the commercial professionals has revealed a disconnection between the qualification of cheeses 
on the markets and the pastoral practices. In Corsica, the lack of definition and reference seems to 
be partly compensated by local supplies what is possibly offset thanks to local relationships. 
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On the Continent the restaurateurs mobilized almost no reference on how to produce milk or pro-
cess cheeses, Only the professional specialized cheese sellers seem to be more careful to the con-
ditions of production and to the producer "behind the cheese.” 

However, while in Corsica, the production factors are more enhanced and more diversified 
(flocks, mountains, shepherds, breeds) the cheese sellers in urban areas are more focused on the 
figure of the producer and the use of raw milk. 

The taste of the cheese has been quoted although it was not much communicated or very incom-
pletely. In Corsica, taste is essentially related to "feeding resources" and in this case, the scrubs 
and the "maquis" are quoted. Using raw milk is not really considered as a quality factor but we 
did not identify why. 

According to continental operators, customers are looking for "quality products" they assimilate 
to local farm products. Everything happens as if buying a farm made “terroir” cheese would be 
enough by itself in the specialty shops. Paradoxically, the quality of cheeses would be attached to 
the “natural” quality of the island and in this sense is rather generic. Thus, this quality would not 
be assessed and not assessable.   

But if we come back on the customers, the question of origin is recurrent. For continental cus-
tomers, the origin is placed under the sign of uncertainty "are these cheeses from Corsica". 

In specialty shops, the customers need different advices. The customer here is no longer in a pas-
sive position as he is captive client when he is facing the restaurateur. In a shop, “taste” appears 
more important but we do not know much what this word means as the word “quality”.  

Selection criteria: many stereotypes for invisible production activities  
The selection criteria of the restaurants and speciality cheese shops in Corsica are different from 
those of the continent. These criteria have to be connected with the absence of a real sales pitch 
by the suppliers. The assessment of products is almost exclusively based on experience, which 
limits prescription and information on production conditions. 

The survey highlights the very low level of communication of the producers, or its low efficiency 
when it exists. In fact, most restaurateurs or speciality shops, meet their suppliers by "word of 
mouth ". In this context, continental operators have in fact much difficulty to find good cheeses 
from Corsica. 

Such a situation encourages the construction and circulation of stereotypes (Giraud et al , 2012), 
already present on the labels. These fixed labels disadvantage change and the establishment of 
specification about production conditions. Thus, the cheeses are associated with simplified and 
reductive references (the island flag, the design of the island, the figure of the shepherd, tourist 
landscapes). 
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What is the importance of the production conditions in the qualification of cheeses? 
 
The contrasted definitions of pastoralism are disconnected from the qualification of cheeses 
We have seen that the analysis of the three livestock typologies developed in the last twenty years 
highlighted the criteria of instability for the definition of pastoralism and the non-inclusion of 
specific characteristics of cheeses in the market. 

Typologies studied tend to reduce the use of pastoralism to rangelands and local breeds. Is the 
pastoral breeder a passive user of the available pastoral resource as it can be suggested by the 
denomination “picker shepherd” (first type)? Does the “pastoral shepherd” become more dynam-
ic when he will sew grasslands and become a “forage breeder” (2nd type))? Should the profes-
sionals give up the world “pastoral” to become deliberately “a breeder under low favoured condi-
tions” forced into a more or less high level of supplementation (3rd  type). Depletion definitions of 
pastoralism also coincide with the absence of a qualification of the Corsican cheeses. No local 
cheeses have integrated these definitions. Everything happens as if the milk products would not 
be related to any use. Beyond the ambiguity of the definition of pastoral farms in Corsica is the 
lack of a definition of pastoral cheeses. 

How then rethink the place of the "shepherd’s cheese" and make possible the existence of a mar-
ket for pastoral products? 

This article has provided some answers on why the several ways to produce milk are decoupled 
from the commercial existence of cheeses: 

- The identity of pastoralism in Corsica is blurred by the extension agents 
- The instability of the several categories of pastoralism and the absence of a unified technical 
type 
- The lack of commercial intermediation built on stabilized productive categories  
- The strength of stereotypes about Corsican cheeses. 
These elements interfere against the necessary arrangements to build the markets. 

However, if we compare the indicators mobilized by the producers to those used by market op-
erators, it is possible to link them. 

The local breed is very present in the definitions of producers and advisors but the restaurateurs 
and retailers enhance rather the specie (sheep and goat). The scrub can be considered as a con-
venient substitute of rangelands which is at the heart of professional definitions as we have seen it 
above. While raw milk is a strong anchoring of the pitch quality, it is not central in Corsica and in 
the definitions of pastoralism. And cheese processing is not quoted as a pastoral component as 
defined by breeders. At reverse, the commercial operators enhance cheese technology. This point 
is not surprising since the milk is not mentioned in the definitions of pastoralism provided by 
farmers. 

 
 
Conclusion 
 
The structural components of the Corsican pastoralism and its identity have faced deep changes 
as the decrease of transhumance and active shepherding.  What new references are needed to re 
build pastoralism in the island. Research has shown that an unique and clear pastoral model does 
not exist; and that the commercial identity of cheeses is dissociated from the production practices.     

It suggests that the qualification of Corsican cheeses as a "pastoral product" could only be built 
by aligning executive’s definition used between production and marketing.  
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In this perspective, the qualification of milks for Corsican cheeses could be a support for estab-
lishing effective and sustainable commercial mediations between pastoral practices and the uses 
of marketed cheeses . 

The objective of this research was to identify the qualities attributed to Corsican cheeses by mar-
ket operators and among these qualities those related to the components of productive skills and 
particularly of pastoral production conditions. 

The results showed the weakness of the qualification of Corsican cheeses and the lack of a clear 
definition of pastoralism in the island. Unsurprisingly, the qualities of the Corsican cheeses are 
reduced to stereotypes outside the island and to relationships of mutual close acquaintance within 
the island. As a result, the link between the product and the bases of its origin, the pastoral pro-
duction practices are far from being ensured. The productive and commercial frameworks are 
mismatched which reflects a dissociative process.  By this process, the sequences of development 
(definition, stabilization, assessment) and the mediations to articulate them have traduced imper-
fectly the valorization of labor, for each operator involved in the value chain (Michon, 2011). 

Such a situation encourages the construction and circulation of stereotypes which disadvantage 
the establishment of effective and sustainable commercial mediations specifications for linking 
pastoral conditions with milk characteristics. To qualify these cheeses and for their development, 
the actors involved in the definition of policy frameworks must decide what is pastoral in the is-
land. Thus, the operators and commercial actors will be able to participate in the constitution and 
the development of "insular pastoral cheeses" to participate and initiate an associative process. 

Presently, although the demand is high, the Corsican cheese remains not well known and argued 
by operators, which reduce its specific value its pastoral characteristics in favour of the single 
“Corse” (Corsica) denomination only. 
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Workshop 2.4:  
The role of Localized Agrifood Systems in a Globalised Europe 
Convenors: Andrea Marescotti, Giovanni Belletti, Artur Cristóvão, Dominique Barjolle, 
François Casabianca and Paulina Rytkönen 
 
The objective of this Workshop is to promote the exchange of research frameworks, methods and 
results and to strenghten the European SYAL network. The European importance of this topic is 
justified by the specific dimension of the relations between food and local communities or spaces, 
constitutive of its culture and recognized, for instance, through the protection of Geographical 
Indications and policies on rural development. 
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The effects of the legal protection Geographical indications: PDO/PGIs 
in Tuscany 
 
Belletti Giovanni, Brazzini Alessandro and Marescotti Andrea  
 
Università di Firenze – Dipartimento di Scienze per l’economia e l’impresa 

 

Abstract: Geographical Indications (GIs) are important tools adopted to underline that reputa-
tion, qualities and characteristics of a product are strictly linked to its geographical origin. The 
protection granted to GIs by the law may exert strong effects both on the firms and other stake-
holders in the local production system, and also affects the environmental and social sphere of the 
specific geographic location. Moreover, the use made by firms of the protected GI is in some cas-
es far away from its potentiality, and this clearly affects the effects GI protection can have on 
different dimensions. The GI level of use by firms depends on different factors, including the 
cost-benefit analysis, the general strategy pursued by firms, and the characteristics of the Product 
specifications.  

So far, academic literature has not handled this topic in a systematic perspective. The aim of our 
work is to show the effects of the GI protection through the analysis of two case-studies related to 
PDO and PGI products in Tuscany, “Fagiolo di Sorana IGP” (Sorana Bean PGI) and “Pecorino 
Toscano DOP” (Tuscan Sheep-milk cheese PDO). In particular, the attention has been focused on 
the strategic decisions that lead farmers and processing firms to decide whether and how to use 
the protected GI for the production and marketing of their products, and on the effects of the GI 
protection on firms and local agri-food production systems. 

The research methodology consisted in some semi-structured interviews to a number of Sorana 
Bean PGI producers and Tuscan Pecorino-cheese PDO dairies, representative of different firms’ 
typologies. In addition, the representatives of both Consortia were interviewed. 

First results show that firms, although not well documented and conscious about real costs and 
economic benefits, use of PDO-PGI to attain a wide spectrum of results that are often far away 
from the expected ones. Besides, the way Product Specifications (PSs) have been drawn greatly 
affects the effects generated by the protection. Much of the real use of PDO/PGI by firms relies 
on the coherence between firms’ characteristics and strategies, and Product Specifications, while 
the different level of use of PDO/PGI by firms do not depend in the two cases by entry-barriers 
linked to costs needed to implement the Product Specifications. 

Keywords: firms’ strategy, Local production systems, Evaluation methods, PDO and PGI 

 
 
Introduction 
The protection of GIs is a tool of growing importance all over the world. Following the TRIPS 
agreement (1994), all WTO member States are obliged to provide for some regulatory scheme to 
allow interested parties to apply for a protection of Geographical Indications. 

From an economic and social standpoint, interest is growing because of increasing international 
competition on the level of product quality differentiation, where quality means all attributes, 
including emotional ones, which help products to stand out and avoid competing purely on price.  
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As a consequence, many public and private stakeholders at both local and global levels have fos-
tered this new turn to quality. GIs appear to be one of the more interesting and “locally managea-
ble” tools for attaining this aim. 

The protection of GIs is advocated to offer opportunities to support to local agrifood systems and 
to sustainable rural development (Belletti and Marescotti, 2011b; Frayssignes, 2005). Firms using 
protected GI are expected to observe a reduction of unfair competition due to abuses or misuses 
of the GI, and have the opportunity to differentiate their production on the market, thus gaining 
higher prices, higher sales volumes, and/or access to some marketing channels. Moreover, the 
protection of GIs is often linked to the production of public goods, such as biodiversity preserva-
tion, cultural heritage protection, sociocultural development and rural poverty reduction 
(Vandecandealere et al., 2010).  

Notwithstanding this growing “enthusiasm” about GIs, to date there is still a lack of systematic 
research on the effects of GI protection on firms profitability, on local agri-food systems, and on 
environmental and social aspects. Although there is some academic research that has recently 
revised potential methods to evaluate GI protection effects (Réviron and Paus, 2006; Barjolle, 
Paus, and Perret, 2009) and proposed methodological tools to capture all the possible effects of 
the protection of a GI (Belletti and Marescotti, 2011.a), so far evidence on GI protection effects 
are mostly related to single aspects and/or single case-studies. Most important, the outcomes of 
this line of research often point out problems more than opportunities that GI protection seems to 
have brought (Mancini, 2013). For example, the most comprehensive study on the implementa-
tion of GI protection in EU (London Economics, 2008) showed how firms along the supply-
chains of the products observed only an increase of firm’s reputation rather than value added or 
prices, this also due to poor knowledge and understanding by consumers). Generally speaking, 
there is no direct evidence that the use of PDO/PGI can lead to higher added value to firms, as a 
recent study underlines (Areté, 2013), rather showing the presence of uneven and contradictory 
patterns.  

Moreover, the use firms make of the protected GI is in some cases far away from its potentiality, 
and this clearly affects the effects GI protection can exert. The protected GI level of use by firms 
depends on different factors, including the cost-benefit analysis, the general strategy pursued by 
firms, and the characteristics of the Product Specifications, with particular reference to con-
straints established in the Product Specification, and degree of internal quality standardization 
achieved (Barjolle and Sylvander, 2002). 

The aim of our work is to show the effects of the GI protection through the analysis of two case-
studies related to PDO and PGI products in Tuscany. In particular, the attention has been focused 
on the strategic decisions that lead farmers and processing firms to decide whether and how to 
use the protected GI for producing and marketing their products. 

The paper proceeds as follows. First, we provide a brief analysis of the main issues of Origin 
Products (OPs) and Geographical Indications products (GIs) with regards to the analysis of the GI 
protection. Second, we detail the objectives of the study and the methodological framework. 
Third, we put in evidence the most significant results for the two case-studies. The paper ends 
with some concluding remarks. 

Origin Products and GI protection 
OP production systems and GIs have many specific relevant features that should be carefully 
considered when the effects of the registration and use of a legally recognized GI by firms are 
analyzed. 

First of all, OPs production systems are complex systems that are strictly interrelated to many 
typologies of local resources; therefore, they have a multidimensional and very strict link (ceteris 
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paribus, stricter than other kind of products) with the territory they come from. Not all the actors 
belonging to the OP system take part to the GI system, and an improvement in the GI part of the 
GI system could affect (positively or negatively) the non-GI side of the OP system. 

GI protection can affect many aspects of both the OP system and the single firms belonging to it, 
both in a marketing perspective (quantities sold, prices, added value, …) and in an “intra-system” 
perspective (modification of the production methods; coordination and governance mechanisms 
inside the local production system and the supply chain …) (Barjolle et al, 1998; Réviron and 
Chappuis, 2011; Arfini et al., 2011). 

GI protection, by modifying the local production system and the behavior of involved firms, can 
exert many effects on other economic activities outside the local production system, and on local 
territorial capitals (social, economic, cultural, environmental …). Provided that GI protection 
schemes are but one of the many tools in the OP valorization processes, firms which are able to 
comply with the Product Specification (PS) choose whether to or not to use the protected GI 
when they find it profitable according to their global strategy, depending on the marketing chan-
nels and customers preferences and knowledge. Therefore, much of the “success”, or put in other 
terms, much of the extent to which firms will use the protected GI to market their produce de-
pends on the relationship between the contents of PS and firms’ characteristics (economic dimen-
sion, market positioning, assortment, internal resources availability, etc.). 

The PS is a set of requirements, which defines the characteristics of the protected GI product and 
its production process. Due to its structure, this document is a fully-fledged standard. Indeed, 
firms which want to use the protected GI have to comply with every norm established in the PS.  

The PS is the result of a complex process of negotiation, which involves a great number of stake-
holders, from the firms of the different stages of the supply chain to public authorities; therefore, 
it reflects different point of views and heterogeneous interests (Dentoni et al., 2013). Usually, the 
debate is based on the definition of the characteristics of three main elements: product, produc-
tion process, and production area. This decision-making process influences the PS structure and 
its rules, as the effects on rural development trajectories (Tregear et al, 2007).  

Stricter requirements guarantee high level of product reputation and recognizability among con-
sumers, but small or poorly-equipped producers may be excluded, because unable to bear the 
implementation costs and comply with these rules (Galtier et al, 2013). Moreover, even big firms 
oriented to mass markets may find not interesting, or too much costly, to insert a so-specialized 
and different production line. Consequently, the total amount of production may not reach signif-
icant levels, relegating the protected GI product to niche markets and/or impeding appropriate 
collective action, which is identified by some studies as one of the key success factors of 
PDO/PGIs (Barjolle and Sylvander, 2002). 

On the contrary, looser rules simplify the implementation process and increase firms’ possibility 
to use the protected GI. This situation strengthens both the number of firms using the protected 
GI and total amount of certified product quantity, increasing the opportunity of reaching super-
market and international channels. At the same time, looser PS reduces product standardization 
and preserves variations of the OP (under the same protected GI many different kinds of product 
may co-exist), but menacing product identity and reputation and the confidence among buyers 
and final consumers. 

 
  



 

1099 

Objectives and methodology 
The main purpose of the study is to understand the effects generated by the legal protection by 
PDOs and PGIs in Tuscany on firms and local agro-food production systems, and to capture the 
strategic decision by firms on whether and how to use the protected GI according to their charac-
teristics. 

In order to accomplish the research objectives, we in-depth analyzed two specific PDO/PGI in 
Tuscany: “Fagiolo di Sorana IGP” (Sorana Bean PGI) and “Pecorino Toscano DOP” (Tuscan 
Pecorino-cheese PDO). In particular, we decided to select these two products because of their 
opposite characteristics. Sorana Bean PGI is produced in very small quantities by a few firms 
localized in a small area of Tuscany, even by non-professional farms. It benefits from a high rep-
utation on the market and obtains high prices as compared to conventional beans, mostly using 
direct sales and traditional distribution channels. Tuscan Pecorino-cheese PDO is one of the most 
important GIs products in Tuscany. Production is spread all over Tuscany, and most of its pro-
duction is marketed through mass distribution, and partly exported. 

The research methodology consisted in a first step in an analysis of the “logic” followed during 
the GI recognition, by an exam of the contents of the PS (also compared to “conventional practic-
es”) and other documents; in a second step some semi-structured interviews were conducted with 
a representative group of Sorana Bean PGI producers (8 out of the 23 registered farmers) and 
Tuscan Pecorino-cheese PDO dairies (12 out of the 22 registered cheesemakers), in addition to 
the directors of both Consortia. The aim of these interviews was to understand the motivations 
underpinning the choice of firms of using the PDO/PGI in marketing their products. The topics 
investigated during the interviews are the following: 

1. Firm's characteristics (history, number and type of products, turnover, certification schemes, 
etc.); 

2. Implementation of PDO/PGI standard (production level, distribution channels, geographical 
markets); 

3. Identification of the main relevant differences between PDO/PGI product and a close substi-
tute product; 

4. Costs (implementation costs, raw material costs, production costs, certification costs, consor-
tium costs, etc.); 

5. Prices and incomes; 
6. Other benefits related to PDO use. 
 

Results 
 
Sorana Bean PGI 
 
The product and its production system 

Sorana Bean PGI is a niche product cultivated in a small and marginal valley in Tuscany, charac-
terized by low level of urbanization, industrialization and infrastructures, and for the presence of 
very small farmers often non-professional (that is retired, hobby or part-time farmers).The pro-
duction is characterized by a very low quantity (less than 80 quintals in 2012) and an high sale 
price (22,00 euro/kg compared to 3-4 euro/kg for conventional beans). Sorana Bean PGI is sold 
mainly through direct marketing and Tuscany is the traditional market. To be noted that a small 
share of product is sold to famous restaurants and agri-food shops in the north of Italy. 

Sorana Bean PGI is a particular local product, not comparable to any other bean variety. Through 
the last two centuries, the pedo-climatic features of this small valley have affected the Sorana 
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bean quality characteristics, giving its distinctiveness: small, pearly white with pink veins and a 
very thin skin.  

The stakeholders agreed on the request for a Product Specifications – obtained in 2004 -
containing a strict definition of the geographical boundaries where the production may take place, 
the banning of the use of chemical herbicides and a relatively low maximum yield per hectare (20 
quintals). 

The production area allowed by the production rules is very small, and with paedological charac-
teristics that impede the adoption of modern techniques. It covers around 660 hectares in this val-
ley, from the banks of the Pescia di Pontito creek, called “Ghiareto”, to the upper lands, called 
“Poggio”. Moreover, the production rules describe the exact characteristics of the product and the 
specific harvesting methods. 

These specific elements, guaranteed by the PGI scheme, give a strong identity to the product and, 
consequently, increase Sorana bean reputation and recognizability among consumers, thus justi-
fying the high resale price on the market. 

The number of producers has slightly grown over the year, but it still remains very small: from 15 
producers of 2004 (first year of implementation), the PGI is used by 22 farmers in 2012 (fig.1). 
The production too has grown, from 57 q. of certified beans in 2004 up to 76 q. in 2012, follow-
ing the growth of surfaces (4,78 ha in 2004, to 5,22 ha in 2012). 

Farmers produce on average 378 kg of dry bean (that means approximately an average turnover 
of 8.000 euro, value at final consumption), ranging from a maximum of 2.822 kg to a minimum 
of 25 kg (2012), signaling a high heterogeneity of producers (fig.2). Indeed, the production sys-
tem is composed by a few big (relatively speaking) professional farms, where the production of 
Sorana Bean PGI accounts for a high percentage of total farmer’s income, flanked by many small 
farmers, often non professional, who keep on producing the bean for income integration or just 
for the pleasure to have this special production. 

 
Figure 1: Sorana Bean PGI - evolution of the number of 
producers and production 

Figure 2: Sorana Bean PGI –share of each farmer’s 
production 2012 

 
Source: Authors’ elaboration on official data by ICEA Source: Authors’ elaboration on official data 

by ICEA 
  
The production area, although small, is further divided into two sub-areas: the Ghiareto (a small 
area along the creek down in the valley) and the Poggio area (all the other area). Indeed, the 
Product Specifications allow farmers located in the Ghiareto area, more reputed on the market 
due to special paedo-climatic characteristics that seem to give the bean a particular texture and 
flavor, to add a special mention on the label, and gain a higher price than average. Professional 
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farmers are mostly located in the Poggio area, potentially getting higher yields than the Ghiareto 
area, even more than the maximum yield as stated in the Product Specifications (20 quintals/ha). 

 
Strategic use of the PGI 

First results of the research show a high interest to produce Sorana Bean PGI, essentially due to 
the fact that market price is really high compared to conventional beans, while additional produc-
tion costs (included inspection and certification costs) are small. It is worth mentioning that the 
morphological characteristics of the production area (in particular the cultivation carried out on 
the torrent banks) and the limited extension of available fields, coupled to the fact that most 
farmers are pensioners, hobby, or part-time farmers, do not allowed the use of less expensive 
production methods. Therefore, producing a different bean variety with “free” cultivation practic-
es costs as much as producing Sorana Bean PGI, but the sale price is undoubtedly lower. 

Producers underline that Sorana Bean PGI plays an important role in the economy of the area. 
The protection as PGI succeeds in reducing imitations on the market (very widespread due to the 
price differential) and supports promotion and marketing activities of the farmers. Indeed, the 
PGI increased the fame of this particular bean and, consequently, favored the strengthening of 
direct marketing. Producers assert that, at the beginning, their own firm brand had no importance 
in direct sales as personal knowledge and reputation was at the basis of market relationships on 
short supply-chains and direct sales, while PGI mark was crucial to capture new customers, espe-
cially on intermediate markets and distant consumers. On the contrary, frequent consumers eval-
uate much more the firm brand then the EU logo, because of the organoleptic differences between 
beans coming from different producers. Moreover, consumers perceive the PGI mark as a sign of 
high quality and particular characteristics of the bean. It is for that reason that producers normally 
succeed in selling the whole production of the year in 5 months despite the high price. 

Secondly, Sorana Bean PGI is an important retention tool for consumers. After the first consump-
tion, most customers keep buying year after year. Furthermore, this bean is the driving force for 
other farmers’ products. Producers underline that the excellent impact of Sorana Bean PGI on 
consumers increases their confidence on consumers and, consequently, the chance of selling other 
products raises. 

Thirdly, producers believe that Sorana Bean PGI selling price is sufficiently profitable, in respect 
of particular production conditions. Moreover, they highlight that PGI certification legitimize the 
high price to consumers, scarcely valid in a period of recession. 

Fourthly, the profitability of PGI bean has allowed the survival of agriculture in this valley, 
which otherwise would have been abandoned due to difficult growing conditions, thus generating 
positive effects in terms of environment and landscape.  

Product specifications have been built on the basis of traditional modes of production (banning 
the use of chemical herbicides, setting a maximum yield), typical of non-professional farmers 
with less productive land, but that has historically given the reputation of the product. 

Some conflicts emerge between “Poggio” and “Ghiareto” producers, due to the higher average 
production per hectare in Poggio and consequently different production costs, allowing producers 
from “Poggio” to sell their product at a lower price. 

The extension of the production area to other historically less traditional areas (the “Poggio” 
ones), while it has helped to strengthen the system by increasing the quantity produced, the visi-
bility in the market, and the possibility to carry out collective promotional initiatives, on the other 
hand introduced tensions among producers: the professional farmers, who are located outside the 
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more traditional production area, ask for the increase of the maximum yield, also at least to partly 
compensate for the lower price they get on the market. 

But Ghiareto farmers, underlining the superior quality of their products as compared to those 
from Poggio, complain about the excessively low prices set by professional farmers, that are like-
ly to confuse the average consumer and to reduce the reputation of the Sorana Bean IGP on the 
market. 

 
Tuscan Pecorino-cheese PDO 
 
The product and its production system 

Tuscan Pecorino-cheese is a processed product, which obtained the PDO protection in 1996. Be-
fore the introduction of the UE protection system, a national law guaranteed its defense against 
frauds and misuses. Due to the ancient origins which link this product with an extended area as 
Tuscany, a wide range of different typologies were sold as Tuscan Pecorino-cheese, these reflect-
ing some specificities in production methods in different areas of Tuscany, although linked by 
some common characteristics, such as a milder taste as compared to other reputed Italian Pecori-
no-cheeses (i.e. Pecorino Romano, Pecorino Sardo).  

Product Specifications aimed at including all these production areas and product diversity, also 
due to the high value of the brand “Tuscany” on the market. The result was that both milk pro-
duction and cheese processing must take place in Tuscany (and some bordering municipalities of 
Umbria and Lazio regions), but the rules regulating Pecorino-cheese production methods were 
not highly detailed. For instance, the final product characteristics are defined in a very flexible 
way indeed: shape diameter is between 15 and 22 cm, overall height between 7 and 11 cm and 
weight between 1 and 3,5 kg. Moreover, the color of the rind can vary in shades of yellow, but it 
may even be black or reddish. Despite that, two elements distinguish this product: the provenance 
of the sheep-milk (Tuscan Pecorino-cheese PDO can be produced only with milk coming from 
sheep breeding in the allowed production geographical area) and the use of only native lactic 
ferments approved by the Consorzio. 

After a significant drop at the end of the nineties, from 4.696 tons in 1997 to 2.356 tons in 2000, 
Tuscan Pecorino-cheese PDO production has gradually grown, reaching 3.067 tons in 2012. 

The same trend involves cheesemakers’ turnover linked to Tuscan Pecorino-cheese, from 5 mil-
lion euros in 1997 to 22 million in 2012. In 2012, the 17 registered cheesemakers produced on 
average 162 tons (92 tons of mature pecorino-cheese and 70 tons of fresh pecorino-cheese), rang-
ing from a maximum of 857 tons to a minimum of 0,77 tons (2012), signaling a high heterogenei-
ty of processing firms and especially a diversity in the importance of PDO production for each 
cheesemaker (fig.4).  
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Figure 3 – Tuscan Pecorino-cheese PDO - evolution 
of production 

 

Figure 4 – Tuscan Pecorino-cheese PDO - share of 
each cheesemaker PDO turnover, 2012 

Source: Authors’ elaboration on data by Consorzio 
Pecorino Toscano DOP 

Source: Authors’ elaboration on data by Consorzio 
Pecorino Toscano DOP  

 
All the diaries, which produce Tuscan Pecorino-cheese PDO, are associated to the Consortium, 
that numbers among its member also 245 breeders, one cheese maturing firm and one packer. 
Main consortium’s activities concern the protection of the PDO, the control of the supply-chain, 
technical assistance provision to members, and promotion through press releases, events and ad-
vertising campaigns. Diaries are concentrated in Maremma (south of Tuscany), because of the 
highest sheep farming concentration, and they can be classified in two groups: one characterized 
by well structured firms with a high production level, the other composed by small diaries with-
out an intensive and structured production process. 

 
Strategic use of the PDO 

The high differentiation/variability among different typologies of Tuscan Pecorino-cheese PDO, 
which from one side reduces the possibility to reach a strong characterization of the product to 
consumers, on the other side allows for a relevant number of Tuscan cheesemakers to produce a 
PDO cheese. Various motivations support the choice of using PDO, but most of them are linked 
to firms’ marketing strategies. 

Indeed, an uneven situation can be depicted as regards the importance of PDO product for each 
cheesemaker. Two main groups can be highlighted.  

The first group, which can be named as “the big users”, is composed by a few firms with high 
cheese production volumes, where a big share of the total cheese production is PDO (roughly, 4 
out of 17 registered cheesmakers produce 90% of the total amount of Tuscan Pecorino-cheese 
PDO). Tuscan Pecorino-cheese PDO is the most important product, the opportunity of reaching 
supermarket channels being the most important benefit, due to the PDO certification. In fact, the 
high value bestowed by consumers, linked to the large production volumes, made this cheese 
economically interesting for supermarkets, becoming the first sale channel. Moreover, the high 
reputation achieved by this cheese and the name of Tuscany, coupled to the distinction offered by 
PDO certification, opened the possibility of establishing international trading channels. In partic-
ular, USA, UE, United Arabian Emirates and Australia represent the most important international 
markets for the Tuscan Pecorino-cheese PDO. 
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A second group, “the low users”, declares that PDO production is not so important for their busi-
ness. This group is composed by small-medium cheesemakers, that do not succeed in producing 
Tuscan Pecorino-cheese PDO at costs, which make it profitable to access supermarkets and to 
compete with big cheesemakers, as they cannot reach equal scale economies. They produce small 
amounts of certified Tuscan Pecorino-cheese PDO both to enhance supply in their own direct sale 
shops (to have a complete assortment) and to fulfill buyers and consumers' specific requests. In 
these cases, PDO production is used as a sort of “ticket-to-trade”, in the sense that the supply of a 
complete portfolio of cheeses allow them to access some markets that need to deal with limited 
amounts of suppliers and ask for high-quality and differentiated production. The low users there-
fore focus their business strategy on high-quality market segments of non-PDO certified cheeses, 
using small amounts of PDO products to qualify the assortment and enter some distribution chan-
nels. 

This result is an outcome of the relationship between the contents of the Product Specifications 
and the heterogeneity of firms’ characteristics. Indeed, the loose contents of the Product Specifi-
cations allow cheesemakers to label products with different quality under the same name. The big 
users, operating on mass market and supermarket channels, can count on scale economies and 
offer “standard quality” PDO products. Tuscan Pecorino-cheese PDO is often sold at discount 
rate on supermarkets shelves (like other reputed and famous cheeses, such as Parmigiano 
Reggiano and Grana Padano), playing the role of capturing consumers’ interest. Actually, most of 
Tuscan Pecorino-cheese PDO is sold within promotions and cuts to price. On the other hand, the 
low users are not able to neither compete on the cost-side, nor sufficiently differentiate their Tus-
can Pecorino-cheese PDO from the big users’ ones, being sold with the same name. 

Consequently, a few big cheesemakers supply the bulk of Tuscan Pecorino-cheese PDO, and 
their cheese production is concentrated on PDO production (roughly 60-70%), while the others 
cheesemakers use the PDO only to a very limited extent, preferring to focus on high-quality non-
PDO productions and complete their assortment with some quantities of PDO production. 

The result is that average quality level of PDO production is lower than potential, and overall the 
use of the PDO by firms is quite low as compared to its potential, too. The paradox is that in 
many cases low user pecorino cheese production, even in the case of close similarity to PDO one, 
do not label it as PDO although potentially they could. At the same time, the market of the gener-
ic pecorino cheese (not certified as Toscano PDO) is very confusing and risky for consumers, and 
for firms too: alongside cheeses made with 100% sheep's milk from Tuscany and not necessarily 
sold with reference to Tuscan places and traditions, there are cheeses made from sheep-milk (or 
even mixtures cow-sheep milk) by other provenience but often sold with geographical identifiers 
of Tuscan places, mostly pointing out cheesemaking tradition rather than the origin of the milk. 

The PDO has contributed not only to support the regional dairy sector, but also to the survival of 
sheep husbandry in Tuscany, threatened by the competition of sheep milk from neighboring re-
gions (Lazio, Sardinia), but increasingly by production from abroad, too (France, Eastern Eu-
rope). Given its characteristics in Tuscany sheep breeding have positive effects on the environ-
ment and on the preservation of rural culture and traditions. 

On the other side, the “generic” identity of Tuscan Pecorino-cheese PDO explains some recent 
attempts to differentiate and qualify other Pecorino-cheeses made in Tuscany with more territori-
al-specific quality hallmarks. On the one hand, there have been some applications for a PDO re-
lated to pecorino cheeses produced in smaller areas of Tuscany (“Pecorino delle Balze Volterrane 
PDO” and “Pecorino a Latte Crudo della Montagna Pistoiese PDO”). On the other hand, some 
reputed pecorino-cheese productions of Tuscany decided not to apply for a PDO because of the 
many limits they might face with a certified production (Pecorino di Pienza). 
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Concluding remarks 
Capturing higher added value in PDO/PGI products is not an easy task for firms, as recently high-
lighted by a EU commissioned study (Areté, 2013), which identified the “intrinsic product differ-
entiation (i.e. presence of significant differences in the intrinsic features – quality parameters, 
organoleptic characters, etc. – of a GI product versus the corresponding standard product)” as key 
factor for obtaining a positive differential margin in GI production. As this study pointed out, “in 
general, GI products with only slight differences in intrinsic features from the corresponding 
standard products achieve relatively limited advantages in gross margins, or even no advantage at 
all, whereas GI products which are significantly different from the corresponding standard prod-
ucts tend to achieve more important advantages; only few exceptions to these trends emerged 
from case-study work” (Areté, 2013: 10).  

Although often advocated to exert positive effects on firms’ profitability, distribution of value 
added, collective action enhancement, social and environmental benefits, so far not many study 
deal with how firms decide whether to use or not to use protected geographical indications.  

This paper attempted to highlight some reasons why firms decide if and to what extent to use 
PDO/PGI in EU, and why in many cases PDO/PGI are under-utilized as compared to their poten-
tial. Apart from the trivial consideration that the use of a PDO or a PGI depends on the reputation 
of the geographical indication associated to the product and therefore to market and consumers’ 
recognition - many newly established PDO/PGI, in wine too, register a very low degree of use by 
firms (Carbone, 2003.a) -, that can only be built in time and/or with important communication 
actions, much of the real use of PDO/PGI by firms relies on the coherence between firms’ charac-
teristics and strategies, and Product Specifications (Carbone, 2003.b; Arfini et al., 2010).  

In the case of the Sorana Bean PGI the aim of the PGI protection was first of all to preserve a 
very specific, well defined identity of a product bearing a strong reputation with a very high 
price. The rather strict Product Specifications (limited maximum yield, small territorial area with 
a sub-zone) coupled to the different nature and location of registered farms, explain some sources 
of conflicts among producers and limit further expansion of PGI use by farmers. Quality of the 
two areas inside the delimited one appear to be different, and this menace product reputation (and 
price on the market) as both areas sell under the same name. Here both the provision of the possi-
bility to use the sub-zone identifier and the maximum yield can be perceived as an attempt to 
reduce the “milking” of the product reputation by bigger (relatively speaking) player of the pro-
duction system. 

On the contrary, the looser Product Specifications of the Tuscan Pecorino-cheese PDO can be 
explained by the need to protect the name/brand “Tuscany” against usurpations; this has led to a 
set of specifications based on the identification of a few simple elements common to different 
cheesemaking traditions in the different areas of Tuscany. This choice, characterized by its own 
rationality, generated a double sub-system where big cheesemakers (similarly to what happens in 
some PDOs characterized by sectoral governance models, like Cantal – see Barjolle and 
Jeanneuax, 2013) are able to capture product reputation but menacing long-term average quality 
of the product (Belletti, 2000), while high-quality productions, mainly produced by small-
medium cheesemakers, do not use the PDO as it is not able to effectively signal differentiated 
quality, or use it as a guarantee about the origin and authenticity of the raw material. Consequent-
ly, the potential of the PDO is under-utilized on niche channels and used mainly on the mass dis-
tribution ones. As a result, the average quality of the PDO production risks to lower (Akerlof, 
1970) and other collective quality signs (collective trademarks, PDOs, or other) have been (or are 
on the way to be) created. 
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It is to note that the different level of use of PDO/PGI by firms do not depend in the two analyzed 
cases by entry-barriers linked to costs needed to implement the Product Specifications, as in both 
cases, according to preliminary results of the research, firms declared that these costs were not 
significant: inspection costs are quite low, as well as dedicated investments and firm’s organiza-
tion to comply with the norms. This happens because the Product Specifications were tailored on 
the existing techniques and production process, rather than aimed at increasing product quality. 

In order to build effective PDO/PGIs, the ex-ante phase, where the contents of the Product Speci-
fications are discussed and written, is therefore of paramount importance. The rules should be 
decided within participatory processes, as to allow all potentially interested stakeholders to ex-
press their opinions and concerns, and evaluate all the possible effects of the rules on firms’ ac-
tivity.  
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Abstract: In this article, we build on an on-going participatory research conducted in Corsica to 
report the use of a heuristic cropping system model as a mediating tool to assist researchers and 
actors in the understanding of a challenging scientific problem: The agronomical determinism of 
the acidity of Corsican Clementine, acidulous taste being a strategic typicity attribute for this 
terroir product. The collaborative research included the participative conception and refinement 
of an acidity model, the use of the model to design an empirical validation method called Region-
al Agronomical Diagnosis (RAD), and the up-coming use of RAD’s first results to refine the 
model. Iterations between actors’ knowledge, model, and farm survey may continue in the 2 fol-
lowing Clementine campaigns, leading to a step-by-step convergence between model and reality. 
Our acidity model opens up perspectives for Corsican stakeholders, since it could be used in fur-
ther participatory research to design innovative cropping systems in adaptation to emerging chal-
lenges such as climate change, or new varieties. However, the use of a model to understand an 
agronomical variable or to orientate field observation is not new. What is new is the fact of using 
such model as an intermediary objet in a participative device. Through its intrinsic infrastructure, 
the model structured interactions between actors, researchers, and experimental device, and it 
enabled convergence of representations between opposed epistemological postures. If the model 
appeared to be predictive, it would suggest that in localized agri food systems, local knowledge 
are crucial resources which can be channeled by researchers by using intermediary objects as 
mediating tools in the perspective of addressing complex scientific problems. 

Keywords: Clementine, acidity, cropping systems, participatory research, intermediary object 

 

Introduction 
 
Understanding agronomical bases of typicity: a challenge for SYAL stakeholders  
Localized agri-food systems’ sustainability relies on the capacity of its stakeholders to emphasize 
and maintain products typicity through qualification processes. A poor understanding of agro-
nomical bases of typicity can put localized agri-food systems into a position of vulnerability, es-
pecially when broad changes such as climate upheaval affect GI production area. In the case of 
non transformed agricultural products, such links are difficult to establish because products quali-
ty depends on numerous and complex factors (e.g. climate, soil, agricultural practices). This arti-
cle introduces methods and first results from a participatory approach employed by researchers to 
build a shared understanding of the typicity of a terroir product: the Corsican Clementine. 
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Interest of participatory approaches in agricultural science 
An epistemological and social revolution led to the recognition of stakeholders’ knowledge and 
skills as legitimate to contribute to research problems resolution (Gasselin & Lavigne-Delville, 
2010). This idea has spread in agricultural and rural development research, and it is increasingly 
recognized that participatory approaches based on local knowledge are an option if sustainability 
and development goals are to be reached (IAASTD, 2008). Thus, participatory approaches are 
mobilized in a diversity of thematic contexts. To give just a few examples, such approaches are 
often mobilized in farming system research, livelihood systems studies, participatory plant breed-
ing, or diagnosis and design of cropping systems (Sellamna, 2010). Collaborative approaches are 
often combined with cropping system research in the understanding of unsatisfactory agronomi-
cal performances or in the design of innovative technical itineraries (Lavigne et al., 2004).  

A heuristic model as tool of participatory research structuration 
Researchers mobilize a diversity of tools in participatory approaches, ranging from simple arti-
facts (cross-tabulation, map, black board) to complex models. In this article, we report the use of 
a heuristic crop model as a mediating tool to assist researchers and stakeholders in the under-
standing of a challenging scientific problem: The agronomical determinism of the acidity of Cor-
sican Clementine, acidulous taste being a strategic typicity attribute for this terroir product. The 
article shows that the model acted as an “intermediary object” contributing to knowledge co-
elaboration, and to the convergence of actors’ representations on the acidity determinism. The 
main function of the model was to structure mutual exchanges between actors, researchers, and 
an experimental device. It did so by providing a normative – and evolving – framework channel-
ing heterogeneous actors’ inputs, driving empirical observation, incorporating field observations, 
and by allowing constructive dialogue between holists and reductionists.  

Analytical framework of the model’s role in the participatory process 
To understand the model’s role, we analyzed our participatory research as a process along which 
multiple interactions between and among actors, artifacts, and institutions led to the convergence 
of actors’ representations on fruit acidity determinism, and to the generation of new knowledge.  

First, to analyze interactions between actors, researchers, and experimental device, we considered 
the acidity model as an “intermediary object” carrying embedded rules, which acted as a frame 
enabling and constraining perceptions, interactions and inputs during the participatory construc-
tion. The concept of “intermediary object” forms part of a research tradition putting emphasis on 
the materiality of things in social sciences. It especially inherits from the actor-network theory 
(Callon, 1986, Latour, 1994), and the notion of “boundary object” (Star & Griesemer, 1989). Ac-
cording to Vinck (2009), intermediary objects are material or immaterial artifacts that are pro-
duced, mobilized, and exchanged by actors, and which participate in framing action and interac-
tions through processes of representation, translation, and mediation. Recent works have reported 
the use of intermediary objects to analyze or monitor situations of mediations between heteroge-
neous actors (see Lardon et al., 2001 for an illustration). In this article, we analyze how the rules 
embedded in an intermediary object (a crop model) could structure mobilization of local 
knowledge by researchers in a participative process. 

Then, to assess to what extent the model had contributed to the convergence of actors’ representa-
tions on fruit acidity determinism, we compared the initial perception of each actors’ groups with 
the final shared understanding synthesized in the model. Initial perception of each actors group 
was analyzed in the light of sociology and institutional theory. For each group, we identified pat-
terns of institutions which shape awareness and interpretation of reality, and coordinate in return 
actors’ perception of and knowledge on acidity determinism. We used the distinction proposed by 
Scott (1995), between regulative rules (i.e. explicit and formal rules such as laws), normative 
rules (i.e. internalized through social process such as norms or professional identity) and cogni-
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tive rules (i.e. the frame through which meaning or sense is made, such as paradigms and onto-
logical posture).  

The development of this article is organized as follow: In part 2, we explain how has emerged the 
Corsican Clementine acidity issue. In part 3, we describe the construction of the participative 
research (actors, main steps, and experimental device). We then introduce the outcoming acidity 
model (part 4). In part 5, we analyze model’s contribution to the structuration of interactions be-
tween actors, researchers, and experimental device, and to the convergence of actors’s representa-
tions on fruit acidity determinism. In part 6, we discuss possible implication of the use of crop 
models to strengthen participatory approaches.  

 
 
Emergence of the Corsican Clementine acidity issue  
 
Acidity: A crucial but poorly understood quality attribute for Corsican Clementine 
Corsican clementine has been recognized as a PGI in 2007, leading to a revival of the sector after 
a period of decline in the 90s. The reputation of the “Clementine of Corsica” is due to several 
criteria of fruit quality such as the presence of long leaves in fruit crates, a specific color, and a 
slightly acidulous taste. As foreign competition increasingly imitates external attributes of Corsi-
can clementine (e.g. presence of leaves in crates), the long term success of the PGI relies on the 
capacity of local stakeholders to strengthen and sustain other attributes of specific quality, first 
and foremost the high acidity level. Moreover, the process the defense and management organiza-
tion recently embarked to obtain a red label makes it all the more urgent to understand the bases 
of fruit acidity, since the red label specification requires even lower variability and higher thresh-
old in fruit acidity. 

Although local stakeholders agree that “slightly acidulous taste” is a crucial typicity factor for 
Corsican Clementine, fruit acidity has remained an unchecked parameter in cropping systems and 
individual farmers’ strategies. This paradox results from a lack of knowledge on the agronomical 
bases of fruit quality among farmers, extensions, and scientists. This is probably explained by the 
historical trajectory of local agricultural innovation system, which partitioned fruit quality ques-
tions into the field of varietal innovation, leaving aside cropping systems aspects. Moreover evi-
dences show that there are a significant spatial, intra and inter annual fluctuations in fruit acidity 
within the PGI zone, as well as an effect of agricultural practices on acidity (Belmin, 2013).  

 
The Corsican Clementine GI area under broad changes  
In a context of global changes affecting the PGI zone, this difficulty in objectifying the combined 
role of climate, soil and practices in the construction of fruit acidity challenges Corsican stake-
holders. First and foremost, Mediterranean zone is affected by climate change, with suspected 
consequences on Corsican clementines’ acidity (Pailly; 2014). The 2013 IPCC report indicates 
that in this geographical area, observed changes since the middle of the 20th century include an 
increase in droughts’ frequency and intensity, extreme precipitations, as well as a decrease in cold 
nights and frosts. On their side, local farmers and experts assert that fruit acidity is trending down 
for around 15 years, due to climate upheaval. However, as far as we know, no available scientific 
data could demonstrate a decrease in Corsican clementine acidity, nor any link between climate 
change and clementine quality variation. The fact remains that a possible trend reduction in fruit 
acidity caused by climate change is a rising issue in the PGI area. Climate is not the only broad 
change affecting production basin and (possibly) fruit quality. There is a quick evolution of agri-
cultural practices with yield and fruit size as the main cropping system performance criterion. 
These technical changes include annual pruning, weed management, fertilization, as well as har-
vesting methods. PGI Clementine quality change may also be driven by new varieties and root 
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stocks such as SRA535 or tetraploid root stocks. Such changes are also possible because the PGI 
specification provides a flexible frame, leaving room for much variability in agricultural practic-
es. 

A participatory research to understand Clementine acidity variability 
Researchers implemented in 2013 a participatory research aiming at better understanding the var-
iability of Corsican Clementine acidity. The participatory research included actors’ mobilization, 
the co-conception of a heuristic acidity model, the use of the model to design an empirical valida-
tion method called Regional Agronomical Diagnosis (RAD), and the use of RAD’s first results to 
refine the model. Thus, knowledge on fruit acidity was constructed and refined through organized 
iterations between model, actors, and on farm survey. 

 
Creation of a participatory device 
We began by designing a participatory research device involving a diversified panel of actors 
chosen according to their current or historical function in the clementine production basin (Table 
1). The core of the device was a working group involving citrus consultant, technicians, agrono-
mists, and researchers from 2 disciplines (ecophysiologists, and geneticists). Interactions with 
working group’s members included 3 workshops as well as individual interviews and field visits. 
In parallel we consulted 13 farmers through individual interviews, field visits, and participant 
observation.  

 
Participatory conception and refinement of a heuristic acidity model 
In a first workshop, we identified possible acidity drivers through brainstorming. Participants 
were asked to say what are, according to their empirical or theoretical knowledge, the main fac-
tors involved in the variability of Clementine acidity. The information gathered during the work-
shop was complemented through individual interviews and field visits with farmers, technicians, 
and experts.  

In a second step, we integrated data into a first conceptual crop model. The various data collected 
so far were graded and organized in an agronomical model, mobilizing and adapting concepts 
such as yield components (Boiffin et al, 1981, Meynard & Sebillotte, 1982) and yield elaboration 
compartments (Sebillotte, 1995). Inspired by the notion of yield component, we divided the elab-
oration of final fruit acidity into simple components whose formative period is shorter than the 
one of final production, and that only depend on a limited number of factors. Acidity components 
were considered as (semi) independent variables, well identified in the tree cycle. The various 
factors influencing acidity components were identified, and placed together with the components 
themselves into 5 interacting compartments: climate, permanent environment, non-permanent 
environment, agricultural practices, and physiological status of the tree. This first-generation 
model was then confronted with stakeholders’ knowledge through a second workshop and using 
bilateral meetings. The information collected so far led us to build a second-generation model by 
introducing new acidity components, and by clarifying the factors influencing each component. 
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Table 1: Main function of the participatory research device’s actors 
Actors type Number Function in the production basin 

Farmers 13 Farmers run capitalist exploitations of 10-20 hectares of Clementine, often associ-
ated with secondary crop such as grapefruit or kiwi.  

Technicians 6 
Technicians are employed by cooperatives, farmer groups, or chamber of agricul-
ture. The main part of their work consists in following up individual farmers, and 
providing technical advice on pest management, fertilization and irrigation regime.  

Citrus con-
sultant  1 

Citrus consultant is a highly skilled consultant providing extension to farmers and 
technicians in Corsica and in all Mediterranean area. He is used to intervene on 
questions of variety and root stock choice, pruning methods, and pest management. 
Citrus consultant has developed his skills through variety/root stocks evaluation in 
experimental or farmers plots.  

Agronomists 2 

Agronomists are employed by R&D “farmer-oriented” organizations. They imple-
ment ex situ experimentation programs to assess the effect of single technical acts 
on yield, caliber, and fruit quality. They currently develop and spread innovative 
weed and pest management techniques derived from agro ecological approaches.  

Researchers  2 

Researchers are geneticist and ecophysiologist employed by public “publish-
oriented” organizations. Geneticist produces scientific knowledge on citrus genome 
and phylogeny, and selects new citrus rootstocks and varieties responding to identi-
fied challenges (disease resistance, yield, caliber, fruit quality). Ecophysiologist 
produces scientific knowledge on complex interactions between genotypes, pheno-
types and environment in citrus. 

 
Use of the model to design a regional agronomic diagnosis 
The revised heuristic acidity model was used as an input to co-construct an empirical validation 
protocol using an approach called Regional Agronomical Diagnosis (RAD). Boiffin et al (1981) 
and Doré et al. (2008) introduced RAD as a methodological framework for identifying and rank-
ing limiting factors for crop yield (or other variables relating to crop quality and environmental 
impact) on the regional scale : RAD consists in monitoring a set of measurements in a network of 
fields cultivated by farmers using current cropping practices. Thus, we mobilized RAD approach 
in the context of a participatory process, so as to test and refine heuristic model, and to identify 
the factors explaining the variability of fruit acidity. During the second workshop, stakeholders 
were introduced to the RAD approach, and they were asked to propose selection criteria’s for 
plots as well as concrete field observations. Researchers structured the discussion using the se-
cond-generation acidity model as a starting point. 21 plots were selected and field observations 
were conceived so as to characterize each acidity component, as well as the main factors suspect-
ed to influence them.  

 
Use of regional agronomic diagnosis’ first results to refine the model 
In the near future, concrete observations through RAD will lead researchers and working group 
participants to criticize the second-generation model, and build a third generation model. In turn, 
this will contribute to the improvement of field observation procedure for the next campaign.  

In conclusion, actors were mobilized by researchers in the co-elaboration of 2 successive genera-
tions of acidity model: A first model was constructed by incorporating actors’ inputs into a crop 
system framework. A second generation model was then constructed by confronting first model 
to actors’ knowledge, and used as a starting point to conceive an on-farm survey using RAD ap-
proach. The up-coming third generation of model is to be constructed through confrontation be-
tween second generation model with first results from RAD. These iterations between model, 
actors knowledge and farm survey may be implemented again in the 2 following Clementine 
campaigns, and lead to a step-by-step convergence between model and reality. To the top of our 
knowledge, it is the first time RAD is conceived through a participatory approach, on the basis of 
a crop model constructed itself through a collaborative work. Nevertheless, the idea that actors’ 
knowledge is valuable in such inductive approach was already there. Doré et al. (2008) men-
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tioned that an option for researchers carrying out RAD is to integrate the farmers’ knowledge into 
the identification of relevant measurements, and into data interpretation.  

 
Introduction to the model 
The second-generation acidity model took the form of a semi coherent set of hypotheses regard-
ing acidity components, their interactions throughout the tree physiological cycle, as well as the 
various factors influencing the variability of each component. In other words, the variability ob-
served in fruit acidity could be theoretically explained by the condition of elaboration of a limited 
number of semi-independent processes or “components” (noted C1-C8 following the order in 
which components were identified in the participatory process) well identified in the tree cycle, 
each component being driven by specific factors. According to the model, acidity of the fruits 
from a given parcel results from the meeting of harvest dates (C4) and % fruits harvested at each 
date (C5) with a long process of acidity decrease (C1) in a diversified cohort of fruits showing a 
wide range of sizes (C7), maximal acidity reached before ripening (C2), and coloration date (C6). 
Harvest dates and % fruits harvested at each date are partly constrained by coloration process. 
Maximal acidity reached before ripening and fruit size repartition are driven by flowering dates 
(C3), and by the number of fruits per tree (C8). Thus, C1-C8 are observable acidity components, 
which interact along the tree physiological cycle. The construction of each acidity component is 
driven by observable stages, processes, or interactions, occurring all into the 5 interacting com-
partments of acidity elaboration listed below (see Figure 1 for a schematic representation, and 
Table 2 for exhaustive model):  

 Physiological status of tree (PS): This compartment gathers physiological status or pro-
cesses directly or indirectly involved in the variability of acidity components.  

 Non permanent environment (NPE): This compartment gathers elements from envi-
ronment which directly regulate tree’s physiological status, and which may fluctuate at the 
month time-scale under the influence of climate and agricultural practices.  

 Climate (CLIM): Climate influences physiological status of tree through modifications 
in non-permanent environment (e.g. rainfall influences soil water availability).  

 Agricultural practices (AP): Together with climate, agricultural practices influence 
physiological status of tree through modifications in non-permanent environment (e.g. fer-
tilization modifies mineral availability in soil), or even directly (e.g. pruning).  

 Permanent environment (PE): This compartment gathers cropping system elements 
which may not move at the time scale of the research, and which have effect on the inter-
actions between the four other compartments (e.g. density of plantation, soil permeabil-
ity).  
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igure 1: Repreesentation of aacidity compoonents as desccribed in seconnd-generation model 
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workshop and bilateral meetings, where actors could easily refine the model because component 
analysis channeled their inputs and perceptions. Third, models’ compartmental structure was 
helpful because it helped researchers in the overcoming of analytical shortcuts or confusions. 
Fourth, the rules embedded in the model’s structure enabled the objectivation of actors’ inputs 
when “colored” by their ontological postures. For instance, it was a mediating tool to encourage 
actors to translate prescriptions into objective processes.  

The models’ structure has not only facilitated the incorporation of heterogeneous data. It has also 
directly driven the participative selection of the field observations to be implemented. Acidity 
components were used so as to identify periods and kind of field observations, and compartments 
were used to identify where to implement observations. For instance, in the case of C1 (acidity 
draw down rate during ripening), the representation given by the model encouraged researchers to 
monitor evolution of fruit quality (sugar, citric acid concentration, and juice percentage) for each 
fruit size on the 21 plots of the farm network, from 1rst October to early January. This was com-
bined with other field observation such as meteorological conditions (weather stations), water 
nutrition state (delta C13 analysis of fruits sampled  in  October and December, completed with 
calculation of full water balance), soil permeability, slope, deepness of rootlets, grass cover, and 
irrigation regimes.  

Contribution of the model to the convergence of actors’ representations  
The model’s infrastructure also allowed researchers to put together different representations of 
fruit acidity into a single coherent framework. In fact, actors in the participatory device had all 
significant knowledge on fruit acidity, but this knowledge was always somehow biased by their 
specific institutional pattern (e.g. epistemological posture, paradigms, cognitive framework…). In 
this part, we show how the model could act as an “intermediary object”, helping mutual under-
standing between actors, and representations convergence. 

Each actors’ group introduced in part 3.1, was characterized by patterns of institutions which 
shape awareness and interpretation of reality, and coordinate in return actors’ perception of and 
knowledge on acidity determinism (Table 3). To build this analysis, we used the distinction be-
tween regulative rules, normative rules, and cognitive rules introduced in part 1.5 of this paper. 
To simplify, we found that the participative device opposed actors with reductionists and holists 
epistemological posture. On the one hand, reductionists envisaged fruit acidity elaboration at the 
tree level, considered “environment” as a black box, and couldn’t upscale analysis at the cropping 
system level. On the other hand, holists believed that fruit acidity resulted from a wide and inex-
tricable range of inter-linked factors, but incapable of grading factors’ relative importance. 

During workshops and bilateral meetings, the model acted as an “intermediary object”, helping 
dialogue and mutual understanding between reductionists and holists. In fact, this is again the 2 
rules embedded in the model (compartmental structure and component analysis) which have al-
lowed putting these different epistemological postures together. Reductionists, who were focused 
on the tree level and on the interactions between genotype and the black-box of environment, 
could bring significant inputs by identifying some physiological mechanisms involved in fruit 
acidity elaboration (mainly C1, C2, C6, C7, and C8 located in physiological status compartment). 
In other worlds, reductionists were the one identifying the first acidity components. Holists, who 
had a systemic representation of agro-systems, tried to mobilize reductionists’ inputs and upscale 
the analysis at the cropping system level. Thus, holists could explain to what extent each single 
components identified by reductionists could be driven by interacting climate, permanent envi-
ronment, and non permanent environment, and agricultural practices. At the conclusion of the 
first years’ participative process, we noticed a beginning of convergence between actors’ repre-
sentations on fruit acidity determinism. At the end of third workshop, it appeared clearly to eve-
rybody that fruit acidity was the result of a limited number of semi-independent processes (the 
acidity “components”), each observable at a specific period. Although at this stage, precise effect 
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of the various cropping systems elements on the construction of acidity components was unclear, 
it seemed possible to grade it through a farm survey.   

 
Table 3: Attempt to analyze how institutions coordinate actors’ perception of Clementine acidity 

Actors type Regulative institu-
tions 

Normative institu-
tions Cognitive institutions Understanding of acid-

ity  

Farmers  

Market structure 
encourages farmers 
to focus on high 
calibers. 
Despite PGI specifi-
cation, low acidity 
levels in fruits do not 
limit market access. 

Caliber and agro-
nomical yield as 
professional excel-
lence criterions, put-
ting internal quality 
criterions apart from 
knowledge accumula-
tion and technical 
choice construction 

Belief that genetics is the 
main way of controlling 
fruit quality. 
Daily routines of orchard 
observation leading 
farmers to qualify each 
single plot according to 
its caliber, yield, and 
fruits taste. 

No idea on how agricul-
tural practices determine 
fruit acidity.  
Rootstock, variety, and 
“plot effect” as the main 
fruit acidity drivers.  
Fruit acidity results from 
the year’s meteorological 
condition. 

Technicians, 
agronomists, 

and citrus 
consultant 

European legislation 
encourages techni-
cians and agrono-
mists to focus their 
attention and efforts 
on phytosanitary 
pressure reduction. 

Most agricultural 
practices involved in 
acidity construction 
are routinised, lead-
ing technicians and 
agronomists to focus 
on phytosanitary 
issues. 

Holistic epistemological 
posture leading to con-
sider the complex inter-
actions between soil, 
plant, climate and prac-
tices in fruit quality 
construction. 

Fruit acidity results from 
a wide range of inter-
linked factors.  

R&D agents 

Research programs 
and funding focused 
on varietal innovation 
and genotype x envi-
ronment interactions. 
Clear disciplinary 
boundaries leading to 
reductionist posture 

Available genetic 
diversity as a starting 
point for any R&D 
programs 
Varietal innovation 
as a recognized way 
of improving culti-
vated citrus.  

Reductionist epistemo-
logical posture: plant 
phenotype results from 
interactions between 
genotype and the black-
box of plant environ-
ment. 
 

Fruit acidity is a physio-
logical process resulting 
from interactions be-
tween genotype and 
plant environment. On-
tree variability of fruit 
quality is the main level 
of analysis. 

  
Discussion and conclusion 
In the purpose of strengthening localized agri-food systems, there is room for innovative partici-
patory research devices and tools able to emphasize and maintain products typicity through quali-
fication processes. This paper reported an on-going participatory initiative designed by research-
ers to better understanding the variability of Corsican Clementine acidity, an important typicity 
attribute of this terroir product. The collaborative research included the co-conception of a heuris-
tic acidity model, the use of the model to design an empirical validation method called Regional 
Agronomical Diagnosis (RAD). The acidity model took the form of a set of hypotheses regarding 
acidity components, their interactions throughout the tree physiological cycle, as well as the vari-
ous factors influencing the variability of each component.  

At the Corsican level, the model opens up perspectives for researchers and stakeholders. It could 
be used in further participatory research to design innovative “acidity oriented” cropping systems 
in adaptation to emerging challenges such as climate change, new varieties, or increasing compe-
tition of the international market of Clementine. Such technical references could feed the qualifi-
cation process by allowing the definition of the practiced involved in fruit acidity rather than lim-
iting the PGI specification to product-quality objectives.  Apart from the model itself, we could 
identify other outputs from the participative research process. Although the challenge of uncon-
trolled fruit acidity was pending, it had not been collectively formulated before the research 
starts, leading actors to “stick their head in the sand”. The participatory research process contrib-
uted to the shared recognition that a better agronomical control of fruit acidity is needed (and 
probably possible) in order to face climate change and to facilitate adoption of a quality label 
more demanding than the PGI. In other words, the participative process led to a beginning of 
“construction of the acidity problem” as a medium term challenge for the Corsican basin. More 
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generally, our methodological approach could be used by researchers to strengthen other origin 
based qualification processes through a better understanding of the complex interactions between, 
place, people and products. 

The effectiveness of our model may be assessed according to 2 criterions, the first one being the 
ability of the model to act as an intermediary object enabling local knowledge mobilization. We 
demonstrated that the rules embedded in the model could structure interactions between actors, 
researchers, and experimental device, channel actors’ inputs, and enable representations conver-
gence between opposed epistemological postures. The second effectiveness criterion would be 
the predictive capacity of the final model. At that point, we couldn’t answer yet because the pro-
visional model is still under construction, and may be subjected to other iterative refinements. If 
the model appeared to be predictive, it would suggest that in localized agri food systems, local 
knowledge are crucial resources which can be channeled by researchers by using intermediary 
objects as mediating tools in the perspective of addressing complex scientific problems.  
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Abstract: In this paper we analyse the territorial distribution of farms selling directly to consum-
ers their products, both on- and off-farm, and the determinants of this choice. We use individual 
farm data on farmers’ and farm characteristics and on farm location as explanatory variables. The 
results suggest that all these variables are significant, but the most important are ones farm loca-
tion and, for on-farm direct sales, the complementarity with agro-tourism and recreational activi-
ties. 

Keywords: direct sales, Alternative Food Networks 

 

 
Introduction 
Direct sales are a widespread and important typology of the so-called Alternative Food Networks. 
This research aims at analysing the direct links between urban consumers and farmers in Pied-
mont (Italy). These links can take two basic forms: consumers going to buy agricultural products 
at the farm (on-farm sales), and farmers selling their products in urban areas (off-farm sales: 
farmers’ markets, community supported agriculture and buying groups). These practices are an 
alternative to traditional organizations of the agro-food chains that typically involve several oper-
ators between producers and consumers. Also, since they are typically based on short-distance 
chains, they emphasize the role of local agrifood systems. The success of such alternative 
agrifood systems depends, on the demand side, on consumers’ interest and willingness to pay for 
local agricultural products. Nevertheless, it also crucially depends, on the supply side, on farmers 
being willing to engage in such activities.  

The literature dealing with farmers’ choice to sell directly their products is rather scarce. On-farm 
sales are sometimes included among multifunctional activities (Jongeneel et al., 2009); some re-
search investigates the determinants of the weight of direct sales (Timmons and Wang, 2010) or 
of the number of farms directly selling their produce (Lyson and Gutpill, 2004) using aggregate 
data. Some related literature concerns the choice of coffee producers to sell at the farmgate or to 
travel to the market (Fafchamps and Vargas Hill, 2005); the choice of sale mechanism, like for-
ward contracts vs. cash sale (Fletcher and Terza, 1986; Fu et al., 1988; McLeay and Zwart, 1988). 
Verhaegen and Van Huylenbroeck G. (2001) assess the economic profitability of some case stud-
ies of direct sales (off the farm). Corsi et al. (2009) model the determinants of the choice of the 
marketing chain of organic producers distinguishing between conventional and alternative chains, 
the latter including direct sales. More specifically, some literature in the USA deals with farmers’ 
markets and direct sales. Brown and Miller (2008) and Uematsu and Mishra (2011) provide re-
views of this stream of literature. Within this, Brown et al. (2006) analyse the factors affecting 
direct marketing strategy sales in West Virginia. Govindasamy et al. (1999) estimate the effect of 
direct sales, among other non-traditional activities, on farm income (an issue also examined by 
Uematsu and Mishra, 2011).  
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In this paper we analyse the reasons pushing farmers to sell their products directly to consumers 
and the effects of vicinity to urban centres on this decision. We depart from most previous litera-
ture in using individual farm data to model the choice of selling directly, and we distinguish be-
tween on-farm and off-farm direct sales, since in principle they entail different factors. To this 
purpose, we first analyse the territorial distribution of direct sales practices (on-farm or else-
where) in Piedmont, so to have a geographical picture of the distribution of these practices. Se-
cond, we analyse econometrically the determinants of the choice to sell directly to consumers.  

 
Theoretical and methodological approach 
Farmers’ choice to sell directly their products rather than using the conventional marketing 
choices can be modelled as a comparison between the utility of the alternative vs. the convention-
al chain. Utility for each choice stems from the income each chain provides, and from non-
pecuniary benefits deriving from the same chain. Usually, direct sales give higher revenues, since 
selling prices are higher. The price premium may depend on product’s characteristics, since some 
lend themselves to direct sales more than others do. It also depends on the place where they are 
produced, so that, e.g., products from the mountains or from specific area can have a higher ap-
preciation by consumers than the ones from other areas. However, direct sales also imply higher 
costs, since the distribution costs are borne by the farmer. For instance, on-farm direct sales may 
imply to have a place for selling, and labour must be devoted to this activity. When practicing 
off-farm direct sales, farmers bear transportation costs, administrative and other out-of-pocket 
costs for selling permits and, obviously, the labour cost for time devoted to this activity. Mone-
tary revenues and costs are therefore a function of the type of product (T); of farm characteristics 
(F); of production and marketing skills of operators, as represented by personal characteristics 
(O); and of farm location (L), that affects transportation costs for off-farm sales, and demand 
(and, hence, prices) for on-farm sales. 

On the other hand, direct sales may have non-pecuniary benefits, like pleasure in having personal 
contacts with consumers, the possibility to explain the virtues of one’s products, or the like. They 
can be proxied by operators’ personal characteristics (O), like age, education, gender, etc. 

Overall, the choice of direct sales can be modelled as: 

S = 1  if  D = Us – Ui > 0 

i.e. S = 1  if   {Us1[M(F,T,O,L] + Us2[NM(O)] } - {Ui1[M(F,T,O,L] + Ui2[NM(O)] }>0 

where S is a dummy indicator of the choice to sell directly; D is the difference between the utility 
from the direct sales and the utility of the conventional chain; Us is the utility stemming from 
practising direct sales and Ui is the utility from any alternative choice; M and NM are monetary 
and non-monetary net benefits from the relevant choice. Attaching random components to the 
variables, and assuming a linear form, the model is: 

Prob(S=1) = Prob[ D(F,T,O,L) ] > 0]=Prob( O F L T >0) 

and, under the assumption that  is distributed normally, has been estimated as a probit model by 
maximum likelihood techniques. 
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Data 
The analysis is based on data collected through the 2010 Census of Agriculture. The access to 
census data using the regional data warehouse “Censimento AGile” allowed the analysis of cen-
sus individual farm records. 

In 2010 the number of agricultural holdings in Piedmont was 67,148. As a first step, individual 
farms and group holdings (group of natural persons) were selected (66,459 holdings)203. This 
selection was made in order to focus on family farms and to exclude stock companies, public 
administrations and cooperatives from the analysis. Likewise, to exclude hobby farming and self-
consumption farms, farms with a percentage of gross revenues from sales equal to zero were ex-
cluded from the survey. In the end, 58,304 farms were selected for the analysis.  

For each farm and for all type of farm products (vegetable, animal, processed and forest prod-
ucts), the regional database provides the percentage of sales that are marketed through the differ-
ent marketing channels, i.e. direct on-farm, direct off-farm, manufacturing firms, commercial 
companies, other farms and producers’ cooperatives. The attention was focused on farm-direct 
marketing channels and on the relevant group of products: cereals (rice inclusive), vegetables, 
fruits, grapes, milk, dairy products, wine and other processed agricultural products (vegetable and 
animal).  

For both on-farm and off-farm direct marketing, a dummy variable equal to 1 for the farms with a 
positive share of direct sales for one or more products (0 for farms not involved in direct market-
ing) was created204. 

The explanatory variables for the choice to sell directly to consumers were mostly drawn from 
the agricultural census, with particular reference to: 

 personal characteristics of the farm operators: gender; age; years of education undergone, 
secondary-school diploma or university degree in agriculture; attendance of professional 
courses in the last twelve months; 

 farm location with reference to altimetry (plains, hills, mountains); 
 structural characteristics of the farms: standard output (SO) and type of farming (TF); 
 other characteristics linked to the quality of products: organic farming, protected designa-

tion of origin (PDO), protected geographical indication (PGI); 
 other farm activities: agro-tourism, supply of on-farm recreational activities 
 distance of the farm to the main commercial cities205. 

 
Table 1 shows the descriptive statistics of the variables included in the probit model. 

 
Results 
Table 2 shows the percentage of farms that market directly at least one product among those con-
sidered in the analysis. Overall, direct sales appears to be a minor marketing channel. Only 14.0% 
of all farms sell directly on-farm, and 8.1% off-farm (the two channels can be combined). Per-
centages calculated by type of farming (TF) show that direct sales are higher for unspecialized 
farms (mixed cropping, mixed livestock, field crops and grazing livestock combined, various 

                                                 
203 The selected holdings were recorded in the agricultural census with the following legal status: “Azienda individuale”, “Società 
semplice” or “Altra società di persone (S.n.c., S.a.s., ecc)”.  
204 The Census data concern the share of each group of products marketed through the different channels but, unfortunately, it is 
not possible to calculate the share of total farm sales marketed through the different channels when a farm produces different 
products. This is the reason why we use a dichotomous variable rather than the overall share of products marketed directly. 
205 The reference is to the 37 cities and towns, which Regione Piemonte identifies as “commercial poles” and to the homologous 
towns in the neighbouring regions (Liguria, Valle d’Aosta, Lombardy and Emilia-Romagna. This variable was created with the 
Microsoft MapPoint software. 
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crops and livestock combined). Unspecialized farms engaged in direct on-farm and off-farm mar-
keting are 24.4% and 14.7% respectively. Among specialized farms, specialist vineyards show 
the higher rate of direct sales on-farm (24.3%), while specialist horticulture reach 16.1% of direct 
sales off-farm.    

Apart from the nature of the produce, the territorial distribution of farms practising direct sales is 
arguably important. This aspect is relevant for both on-farm and for off-farm direct sales. How-
ever, the reasons are different. With on-farm sales, consumers have to move to the farm to buy. 
The number of consumers at a close distance from the farm might be relevant, since a small share 
of them does go to the farms to buy, and a larger population implies more potential consumers. 
For off-farm sales, it is the ease and the cost for farmers to find urban markets that is more rele-
vant, so that the vicinity to urban centres where to sell one’s products is expected to be an im-
portant determinant. Moreover, other non-pecuniary factors may be at work. These include, for 
instance, the relationship that dwellers may have with the surrounding territory, including the 
cultural heritage, the appreciation of local food, and the network of social relationships between 
the city and the countryside. The strict relationship between practices of Alternative Food Net-
works (such as direct sales) and the new rural development patterns at a regional scale brought 
scholars to talk about alternative geographies of food (Murdoch et al., 2000), or new geographies 
of food (Gatrell et al. 2011). It is therefore informative to have a description of the distribution of 
these practices in Piedmont. 

As Graph 1 shows at the municipal scale, the farms that chose direct sales, both on- and off-farm, 
are mostly concentrated in specific clusters, such as the hilly wine-growing areas of Langhe and 
Monferrato, the hilly belt surrounding Torino, and some low Alpine valleys (again in the prov-
ince of Torino). Concerning on-farm sales, some concentrations can be found in the Cuneo prov-
ince plain and in the Canavese (Ivrea) area. 

If we consider the ratio of the farms practising direct sales to the total number of farms in each 
municipality, the picture partly changes (Graph 2). On-farm sales result much more homogene-
ously distributed across Piedmont, with a concentration in the mountains (both Alps and Apen-
nines) and in the hilly areas. Off-farm sales, on the other hand, still appears as quite concentrated 
in the hills and mountains surrounding the metropolitan area of Torino.  

From the above it is evident that, despite some elements, there are no very clear patterns in the 
territorial distribution of farms practising direct sales, and the nature of the influence of metropol-
itan centres is unclear. Along with it, other factors are apparently at work. Hence, a quantitative 
analysis of the factors influencing farmers’ choice to sell directly was performed, according to the 
theoretical approach as illustrated above. 

Table 3 shows the results of the probit models for both on-farm and off-farm direct sales, as well 
as the marginal effects, which indicate the change in probability in the outcome due to a unit 
change of the explanatory variables. As usual, marginal effects are calculated at the mean values 
of the variables, or at their median, when they are dummies.  

Starting with the determinants of on-farm direct sales, operator’s characteristics significantly 
affect the probability of practising on-farm direct sales. Males are 0.8% more likely to do it, and 
every additional schooling year adds 0.2% probability. The operator having attended an agricul-
tural school or university increases the probability by 5%, as well as having attended professional 
training courses in the last two years. The altimetry is also important. Relative to plains, farms 
located in the mountains are 12.2% more likely to sell their products on the farm, and farms in 
hills 7%. By contrast, the effect of the economic size, as measured by the Standard Output (SO), 
though statistically significant, is almost negligible in economic terms. A rise in SO by 10,000 
euro only increases the probability by 0.02%. Much more important is the effect of diversification 
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activities undertaken by the farm. If the farm has some agro-tourism, or recreational activity, the 
likelihood of selling directly on the farm is increased by 25% and 11%, respectively. This is an 
expected result, as receiving guests on the farm gives opportunities to sell one’s products. Organ-
ic farming too is relevant, as it increases the probability by almost 7%. An interesting finding 
concerns the type of farming (TF). All specialised TFs have a lower probability to sell directly on 
the farm relative to the mixed TFs, taken as reference. The difference ranges between -11% for 
cereals to -0.5% for viticulture, and even vegetables and flowers, a TF that was expected to have 
a greater share of farms selling directly, is 5% less likely to make direct sales. It is apparent that a 
mixed type of farming lends itself to on-farm direct sales more than specialised TFs. Finally, the 
number of “pole” municipalities that can be reached in half hour drive was taken as an indicator 
of the potential demand for agricultural products purchased on the farm, as the distance affects 
the relevant cost for consumers. However, though statistically significant, the effect of this varia-
ble is weak, as each additional municipality only increases the probability by 0.2%. To sum up, 
the most important determinants for on-farm direct sales are the farm location in mountain or 
hilly areas, and the connection with other diversification activities (agro-tourism and recreational 
activities), but personal characteristics (younger and more skilled and educated operators) also 
play a role. 

The results concerning off-farm direct sales are largely similar, but with some significant differ-
ence. Personal characteristics bear the same signs as for on-farm direct sales, even with weaker 
effects. The farm being located in mountain or hilly areas significantly increases the likelihood of 
off-farm direct sales, though in a lower measure relative to on-farm direct sales. Agro-tourism 
and recreational activities were not expected to influence off-farm sales, but they are nevertheless 
significant and positive. These variables in our view can then be interpreted as indicators of the 
operator’s general propensity to explore alternative marketing chains, as there is no evident direct 
link between these activities and the choice to sell directly to consumers off the farm. In general, 
specialised TFs have a negative and significant effect on off-farm direct sales, relative to mixed 
TF. Nevertheless, vegetables and flowers TF is not significantly different from mixed TF. This is 
probably because vegetables production usually concerns several products, and follows the sea-
sons, so that different products can be sold directly all-year round, as required by consumers. Fi-
nally, the variable concerning marketing places that can be reached within short driving distance 
is in this case an indicator of potential transportation costs that farmers deciding to sell directly 
have to bear. This variable is significant and positive, meaning that more towns where it is possi-
ble to sell do increase the probability that the farmers sell directly. Nevertheless, the effect is ra-
ther weak (an additional town increases the probability only by 0.6%). This suggests that trans-
portation costs, though relevant, are not crucial in this field.  

 
Conclusions 
This paper investigated the determinants of the choice of farmers to sell their products directly to 
consumers. Some evidence is presented, showing that mixed types of farming lend themselves to 
this practice more than specialised ones, and showing that in general terms these farms cluster 
around urban poles and in some specific areas. Nevertheless, the mere territorial distribution does 
not provide a clear-cut picture of localised food systems. A probit analysis of the determinants of 
the choice to sell directly to consumers shows a more articulated view, somewhat differentiated 
between on- and off-farm direct sales. The most important factors affecting the choice to sell di-
rectly on-farm are farm location and the complementarity with agro-tourism and recreational ac-
tivities. Mountain and hilly areas are the ones where on-farm sales are more widespread. Since in 
most cases these are also areas where farms are less profitable (possibly with the exception of 
wine areas), this suggests that on-farm sales are a way for farmers to improve their income. Since 
these areas are generally quite apart from towns, this finding seems at odds with the positive, 
though weak, effect of vicinity to commercial poles. Probably this indicates different phenomena, 
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meaning different groups of consumers going to buy on the farm leaving from town or during 
their vacations and, above all, when enjoying agro-tourism activities. But apart from these eco-
nomic factors, farmers’ subjective attitudes are undoubtedly relevant, though they are only poorly 
captured by operators’ and farm measurable characteristics, since the estimates suggest that they 
do affect this choice, but rather weakly.  

For off-farm direct sales, closeness to commercial poles is more important while location in 
mountain and hilly areas is less. An intriguing result is the positive effect of agro-tourism and 
recreational activities, which reinforces the importance of subjective motivations of farmers, 
since it can be taken as an indicator of propensity to explore alternative marketing chains.  

Overall, though some elements have been discovered, the picture of how direct sales contribute to 
localised agrifood systems remains still to be analysed in more depth. In particular, further re-
search fields are the extent to which direct sales contribute to create solid links between consum-
ers and producers, and how much they are determined by the desire by farmers to have personal 
relationships with consumers. 
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Table 1 - Descriptive statistics of the variables 

Mean Std.Dev. 
On-farm direct sales (0,1) 0.140 0.347
Off-farm direct sales (0,1) 0.081 0.273
Operator's age (years) 56.117 14.565
Operator's gender (1=M) 0.723 0.447
Operator's schooling (years) 8.465 3.501
Op.'s agricultural school (0,1) 0.052 0.222
Op.'s professional training (0,1) 0.067 0.250
Plains (0,1) 0.366 0.482
Hills (0,1) 0.506 0.500
Mountains (0,1) 0.128 0.334
Standard Output (0,000 €) 62.708 22.022
Agro-tourism (0,1) 0.017 0.129
Recreational activities (0,1) 0.003 0.052
Organic farming (0,1) 0.034 0.180
PDG-PGI (0,1) 0.044 0.205
Fieldcrops (0,1) 0.313 0.464
Horticulture (0,1) 0.026 0.161
Vineyards (0,1) 0.205 0.404
Other permanent crops (0,1) 0.151 0.358
Dairying (0,1) 0.038 0.192
Beef (0,1) 0.092 0.289
Sheep and goats (0,1) 0.036 0.186
Granivores (0,1) 0.016 0.125
Other types 0.123 0.329
# commercial poles within 1/2 hr. driving distance 3.456 2.346
 
 
  



 

1129 

Table 2: Percentage of farms that practise direct sales by type of farming 

Type of farming (1242/2008 (EC)) 
Direct market (%) 

on-farm off-farm
Fieldcrops (specialist cereals - rice inclusive - and general field crop-
ping) 5.0 3.5 
Specialist horticulture 13.2 16.1 
Specialist vineyards 24.3 13.6 
Other permanent crops (specialist fruit, olives and various permanent 
crops combined) 15.3 8.6 
Specialist dairying 13.5 5.6 
Specialist cattle (rearing and fattening and dairying, rearing and fatten-
ing combined) 7.5 2.7 
Specialist sheep, goats and other grazing livestock 14.1 4.7 
Specialist granivores (pigs, poultry and various combined) 8.3 4.4 
Other types (mixed cropping, mixed livestock, field crops and grazing 
livestock combined, various crops and livestock combined) 24.4 14.7 
Total 14.0 8.1 
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Table 3 - Results of the probit models of the determinants of direct sales 

On-farm Off-farm 
Coeff. Std.Err. Marginal 

effect 
Coeff. Std.Err. Marginal 

effect 
Constant -1.121*** 0.055 -1.293*** 0.063 
Operator's age (years) -0.004*** 0.001 -0.0011 -0.007*** 0.001 -0.0010 
Operator's gender (1=M) 0.049*** 0.016 0.0079 0.041** 0.018 0.0045 
Operator's schooling (years) 0.018*** 0.002 0.0017 0.009*** 0.003 0.0003 
Op.'s agricultural school (0,1) 0.207*** 0.031 0.0487 0.081** 0.034 0.0138 
Op.'s professional training (0,1) 0.224*** 0.025 0.0512 0.214*** 0.028 0.0316 
Hills (0,1) 0.445*** 0.021 0.0705 0.433*** 0.024 0.0444 
Mountains (0,1) 0.631*** 0.028 0.1221 0.301*** 0.034 0.0331 
Standard Output (0,000 €) 0.001* 0.000 0.0002 0.000*** 0.000 0.0002 
Agro-tourism (0,1) 0.883*** 0.042 0.2519 0.301*** 0.049 0.0488 
Recreational activities (0,1) 0.453*** 0.110 0.1067 0.226* 0.127 0.0322 
Organic farming (0,1) 0.248*** 0.033 0.0690 0.344*** 0.038 0.0595 
PDG-PGI (0,1) -0.154*** 0.037 -0.0168 -0.283*** 0.047 -0.0227 
Fieldcrops (0,1) -0.786*** 0.024 -0.1099 -0.644*** 0.027 -0.0582 
Horticulture (0,1) -0.441*** 0.044 -0.0515 -0.013 0.043 0.0041 
Vineyards (0,1) -0.052*** 0.022 -0.0054 -0.098*** 0.025 -0.0082 
Other permanent crops (0,1) -0.338*** 0.024 -0.0470 -0.298*** 0.027 -0.0266 
Dairying (0,1) -0.357*** 0.040 -0.0491 -0.435*** 0.049 -0.0345 
Beef (0,1) -0.714*** 0.032 -0.0817 -0.846*** 0.041 -0.0542 
Sheep and goats (0,1) -0.558*** 0.040 -0.0841 -0.637*** 0.052 -0.0516 
Granivores (0,1) -0.576*** 0.071 -0.0696 -0.624*** 0.086 -0.0429 
# commercial poles within 1/2 hr. 
driving distance 0.008* 0.004 0.0018 0.050*** 0.004 0.0058 
Log-likelihood -20957.2   -14962.02   
Chi-squared (d.f.) 5403.479 (21)   2853.966 (21)   
N. Observations 58304   58304   
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Abstract: The research into financial opportunities to promote value creation has been a key top-
ic in the literature concerning geographical indications. In this framework, a relevant set of op-
portunities is offered by the rural development policy (Rdp) of the European Union. However, 
access to Rdp is not easy: therefore, value creation through consumption of Rdp is the result of an 
individual and collective entrepreneurial process within a GI area. This paper intends to look into 
different adoption strategies of Rdp to promote value creation along a GI food supply chain. Our 
results confirms, on the one hand, a higher aptitude to create value through Rdp on behalf of 
farms working inside GI circuits, while on the other, the set of measures consumed by farms gen-
erate the impression of lost opportunities in terms of value creation.  

Keywords: value creation, rural development policies, geographical indication 

 

 
Introduction  
The object of our paper is the consumption of rural development policies for value creation. 
Thus, the paper aims to test value creation through the access to rural development policies (Rdp) 
by  farms working within an area with a geographical indication (GI).    

The research of financial opportunities to promote value creation is a key topic in the literature 
concerning geographical indications. Barjolle (2006) stresses the importance of the capability to 
gain access to financial support in order to promote value creation of quality products and to 
promote integrated rural development. Searching for financial opportunities, namely, for exam-
ples to access to Rdp, is an entrepreneurial behavior, through which farmer takes on risks and 
exploits an opportunity in order to stimulate the farm’s growth (Adinolfi et al., 2013). Therefore, 
in our paper we consider value creation through access to Rdp as the result of an entrepreneurial 
behavior. In effect, as stressed in the literature on rural entrepreneurship, the identification and 
the exploitation of opportunities (entrepreneurial alertness) are recognized as key competencies in 
entrepreneurship (Man et al., 2002). Therefore, a proper entrepreneur is engaged in active, dy-
namic and competitive economic striving, in a continuing pursuit of opportunity (McElwee, Bos-
worth, 2010). Against this background, value creation includes different perspectives: Prahalad 
(1993) is enlightening in recognizing that value creation may fill a performance gap (based on 
restructuring processes) or an opportunity gap (based on revitalization processes). As a matter of 
fact, recent trends in rural development policies have addressed farm strategies towards both 
kinds of strategies with special provisions for the second, by encouraging processes of farm 
boundary shift (van der Ploeg et al., 2002; Pacciani et al., 2001). 

Adding value through geographical labelling and indication is a key strategy in this framework 
(Fay, 2011) and should raise economic benefits for farmers adhering to the GI. As a consequence, 

                                                 
206 The authors thank the anonymous referees for the useful suggestions. 
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farm strategies are sustained by specific investments aiming at value creation, which should dis-
tinguish farms in GI contexts from farms outside GI areas. Besides, one relevant factor in per-
forming specificity of geographical indications is to be attributed to the collective dimension. 
This dimension is evident in the definition of the strategies to develop products with geographical 
indication (GI) and to grant persistency of localized food systems based on typical products. Ac-
cording to Barjolle and Sylvander (2002), the effectiveness of the collective strategy depends on 
the capability of each local actor to “appropriate the collective process”. Moreover, collective 
action raises economic power along the food chain, thus fostering higher capabilities to increase 
the farmers’ economic performance (Jeanneaux, Blasquiet-Revol, 2012). On the other hand, as 
mentioned in the abundant literature, the acquisition of GI is a starting point, that should be sup-
ported in time. To this end, farmers working inside a GI area could benefit from a set of measures 
of political economy to adopt either supply chain strategies or integrated territorial strategies 
(Belletti et al., 2002). This strategic behavior should be the result of shared strategies linking ge-
ographical and organizational proximities (Rallet, Torre, 2004).  

This paper presents a methodological approach seeking to infer the aptitude of buffalo farms lo-
calized within a PDO area towards Rdp. After a brief theoretical background, an empirical test is 
suggested: we investigate buffalo farms working in the production area of “Mozzarella di Bufala” 
PDO cheese. The analysis tests individual and collective actions aiming at value creation through 
access to Rdp.  

 

Rural development policies for value creation: an analytical framework 
As Schmitz (2005) points out, a relevant task for policy makers lies in indentifying and sustain-
ing, through policies, more profitable activities aimed at increasing farmers’ added value. Recent 
rural development policies surely accomplish this objective by providing farmers with a set of 
opportunities (EC, 2008). As a matter of fact, supply of Rdp makes funds available to sustain 
value creation through measures either for farm structural adjustment or for increasing the quality 
of agricultural products and, finally, to diversify farming activity.  

The measures available for farmers are included in the four axes of the regional development 
rural plan207, synthesised in the following schemes: 

 

  

                                                 
207 See the European network for rural development (ENRD).  
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Axis 1: Measure for competitiveness of agricultural and forestry sector: the menu of measures is the following 

Promoting 
knowledge and 

improving 
human poten-

tial 

111 Vocational training and information actions 
112 Setting up of young farmers 
113 Early retirement 
114 Use of advisory services 
115 Setting up of management, relief and advisory services 

Restructuring 
and developing 
physical poten-

tial and pro-
moting innova-

tion 

121 Modernisation of agricultural holdings 
122 Improvement of the economic value of forests 
123 Adding value to agricultural and forestry products 

124 Cooperation for the development of new products, processes and technologies in the agri-
culture and food sector and in the forestry sector 

125 Infrastructure related to the development and adaptation of agriculture and forestry 
126 Restoring agricultural production potential 

Quality of 
agricultural 

production and 
products 

131 Meeting standards based on Community legislation 
132 Participation of farmers in food quality schemes 
133 Information and promotion activities 

Transitional 
measures 

141 Semi-subsistence farming 
142 Producer groups 
143 Providing farm advisory and extension services 
144 Holdings undergoing restructuring due to a reform of a common market organization 

 
 
Axis 2: Measures to protect environment and the countryside 

Sustainable 
use of agricul-

tural land 

211 Natural handicap payments to farmers in mountain areas 
212 Payments to farmers in areas with handicaps, other than mountain areas 
213 Natura 2000 payments and payments linked to Directive 2000/60/EC 
214 Agri-environment payments 
215 Animal welfare payments 
216 Non-productive investments 

Sustainable 
use of forestry 

land 

221 First afforestation of agricultural land 
222 First establishment of agro-forestry systems on agricultural land 
223 First afforestation of non-agricultural land 
224 Natura 2000 payments 
225 Forest-environment payments 
226 Restoring forestry potential and introducing prevention actions 
227 Non-productive investments 
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Axis 3: Measures to improve quality of life and to promote economic diversification in rural areas 

Diversify the 
rural economy 

311 Diversification into non-agricultural activities 

312 Support for business creation and development 
313 Encouragement of tourism activities 

Improve the 
quality of life 
in rural areas 

321 Basic services for the economy and rural population 
322 Village renewal and development 
323 Conservation and upgrading of the rural heritage 

  

  
331 Training and information 

341 Skills-acquisition and animation measure with a view to preparing and implementing a 
local development strategy 

 
 
Axis 4: Leader 
Implementing 
local devel-

opment 
strategies 

411 Competitiveness 
412 Environment/land management 
413 Quality of life/diversification 

  

  
421 Implementing cooperation projects 
431 Running the local action group, skills acquisition, animation 

Source: INRD 
 
Our paper is set against this background: the theoretical framework is based on the basic concept 
of Porter’s value creation (Porter, 1991; 1985). He defines value creation as a process of adding 
value to a product through processes of qualification, valorization and addition of subsidiary ser-
vices. By adapting Porter’s scheme, we consider as value creation a process of access to Rdp with 
the object of raising the value of agricultural products. By discriminating between farms working 
within a GI and those outside GI area, we put forward an approach for giving account of value 
creation through consumption of Rdp. Following Prahalad’s (1993, p.41) analysis, value creation 
is realized by filling up two gaps: 

1. “Performance gap, i.e improving performance across a wide variety of dimensions such as 
quality, cost, cycle time, productivity and profitability; 

2. Opportunity gap, profitably deploying resources to create new markets, new businesses and a 
sense of broad strategic direction”. 

 
Measures for farm competitiveness (first axis) and farm diversification (third axis) will be ana-
lyzed: more precisely, the first axis will be the main focus in order to consider measures for value 
creation of the first type (performance gap); the second type of value creation (opportunity gap) 
will be analyzed through measures of both the first and the third axis. Besides, with the purpose 
of fully taking into consideration Porter’s scheme, thus taking into account support services, 
measures for farms advising, training and information (111+114) will equally be considered. Fig-
ure 1 evidences a possible pattern of analysis: 
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amount of farms funded within the Rdp between 2007-2013. It provides useful feedback on 
measures funded subdivided into axis and actions of intervention. 

 

Results 
 
Buffalo sector in the Amaseno Valley 
In the  Amaseno Valley, 323 farms work in the buffalo sector; 70% of them works inside the 
PDO circuit, while the remaining percentage acts outside of it.  For thirty years, the Amaseno 
Valley has been undergoing a considerable process of restructuring, with a reduction in the num-
ber of farms, counterbalanced by the increase in the number of heads (table 1). 

  
Tabelle 1: Evolution of buffalofarms in Amaseno Valley 

Region var.% 2010-1982 var%2010-1990 var%2010-2000 
farms heads farms heads farms heads 

Italy 13,9 607,2 14,1 321,0 8,4 98,0 
Latium -12,7 765,3 -23,6 318,9 -8,5 87,6 
Amaseno Valley -42,7 366,8 -46,4 137,0 -18,4 43,0 
Source: data processed from ISTAT 
 
With respect to Italy, in Amaseno Valley buffalo breeding absorbs actually 13,3% of Italian 
farms and 5,8% of heads (table 2); in relation to the region Latium, the percentage raises respec-
tively to 54,6% and 33,4%, in sensible reduction with respect to 2000. As a consequence buffalo 
breeding is characterised by small dimension of the farm; however in the last years a restructur-
ing process is evident, with the average herd raising from 37 to 65.  

Table 2: Regional and national incidence of buffalo farms and average dimension  
 2000 2010 

farms heads farms heads 
% / Italy 17,6 8,1 13,3 5,8 

% / Latium 61,2 43,8 54,6 33,4 
 Heads/farm  Heads/farm  

Italy 81,0 148,0 
Latium 51,8 106,2 

Amaseno Valley 37,0 65,0 
Source: data processed from ISTAT 
 
 
The consumption of Rdp 
As regards the consumption of rural development policies, table 3 shows that three out of nine 
municipalities of the Valley have not consumed policies. The percentage of access to Rdp among 
GI and non GI farms reflects the percentage of GI/non GI farm distribution: if 70% of farms work 
within GI circuits, 66% adopt Rdp. The highest access percentage and concentration of funds has 
been found in the municipality of Amaseno, where the most relevant part of buffalo breeding is 
concentrated. However, against the 50% of farms concentrating in this municipality, the share of 
funds obtained here reaches the 88%. As a consequence, there is a sort of asymmetric distribution 
of investments in the Valley, as shown by the average amount of funds obtained.  
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Table 3: Consumption of Rdp in Amaseno Valley 

Municipalities 
Consumption 

of policy 
Average investment (€) 
GI Not GI 

Maenza No   
Priverno No   
Prossedi Yes 55.727  
Roccasecca dei Volsci Yes 35.750  
Amaseno Yes 68.605 161.595 
Castro dei Volsci Yes 1.500  
Giuliano di Roma No   
Vallecorsa Yes  1.500 
Villa Santo Stefano Yes 1.500 1.500 

Source: data processed database of Latium region 
 
On the whole, 31 farms have been funded. The analysis of the funded measures allows for the 
bringing to light the strategy behind the consumption of policies. As a matter of fact, a restricted 
number of measures have been funded, limited to 4 relevant types of investment: 

1. the first one is the integrated package for the first settlement of the young entrepreneurs; 
2. the second one concerns funds to stimulate farm’s structural adjustment; 
3. a third type of measures makes reference to the use of farm advisory services, to encourage 

cross compliance; 
4. finally, measures for farm diversification are used, even if on a limited base.  

 
The measure for farm adjustment (121) funds essentially interventions either for the optimization 
of agricultural processes, for the improvement of farm efficiency and for the upgrading of prod-
uct quality. Few differences have been found between GI and not GI circuits: in one case invest-
ments to improve animal welfare have been adopted by a GI buffalo farm; in another case, in-
vestments for farm structural adjustment are linked to strategies of farm diversification 
(121+311). This happens even in cases of generational renewal, where the purchase of equipment 
is preferred to any other structural investment aiming at improving added value of agricultural 
products. No specific measures have been found devoted to the value creation (for example, 132). 
Measures aiming at supporting agricultural processes have been consumed, within the framework 
of cross compliance.   

The second step of our analysis is the articulation of farms on the basis of value creation, divided 
up into GI and not GI farms. Table 4 synthesizes our results and distributes the farms under study 
according type of value creation and to the adhesion to GI.  

 A first interesting result concerns young entrepreneurs starting agricultural activity: the 
large majority of them (7 out 8) work inside the GI circuits, that is, act along a quality 
strategy based on typical products of their territory. In 4 out 5 cases, the entry strategy 
aims at filling a performance gap, that is to rationalize the agricultural process, while the 
remaining 3 create value through revitalizing the farm (opportunity gap).  

 Other cases of consumption of integrated measures stimulate value creation through the 
opportunity gap: in this context, 71% of funded farms work inside GI circuit; just 3 out of 
14 show similar strategies of farm development.  

 2 farms, equally distributed between GI and not GI circuits, have obtained funds from 
single measures of investment, within either the first or the third axis. 

 Finally, non dedicated measures for value creation have been exploited by farms (for ex-
ample, 132). 
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Table 3: Value creation through Rdp in the Amaseno Valley 

Type of filled gap 
Type of measure  

Performance gap Opportunity gap 

GI Not GI GI Not GI 
 

Multiple measures 
of investment 

(integrated farm 
package or else) 

For generational re-
newal or first settle-
ment (112+114 (or 

111)+121) 

 
4 

 
1 

 
3 

 
- 

I axis (ex. 114+121) 

I + III axis (ex. 
121+311) 

 
1 

 
- 

 
10 

 
3 

Single measures 
of investment 

I or III axis (121 or 
311) 

- - 1 1 

Specific measures 
for value creation  

Ex. 132  - - - - 

Single support 
measures 

Training courses* 3 1 5 1 
Farm advisory system 4 3 - - 

*farms having attended training course among the 31 funded farms 

Source: our data processing 

 
Preliminary conclusions 
This paper has tried to put forward a methodological proposal to investigate processes of value 
creation through the access to Rdp. In order to adopt a rigorous approach, Porter’s scheme of val-
ue creation has been borrowed. Moreover, by distinguishing between farms in GI circuits and 
farms outside, we have classified this special kind of consumption on the basis of the farm’s 
strategy to fill a performance gap or an opportunity gap. Even if a deeper and more rigorous em-
pirical analysis is needed, the preliminary results seem supporting and encouraging us to continue 
along this way. 

The empirical test has confirmed higher aptitudes towards value creation (through Rdp) by farms 
inside the GI circuit. As a matter of fact, GI farms show higher proclivity to fill the opportunity 
gap, by creating value through paths of processing and qualification of their products. Therefore, 
the adhesion to a geographical indication fosters higher levels of involvement for buffalo farms 
and, due to stronger connection with the institutional framework, higher opportunities to obtain 
funds provided by Rdp.  

On the other hand, further elements of reflections stem from our analysis which should be inves-
tigated in future research. A first element points to the asymmetric distribution of the funds in the 
Valley: almost 90% of funds are concentrated in 1 municipality, where 50% of buffalo farms are 
located. That means that in this area, geographical proximity engenders organizational proximity 
and the possibility to benefit a relational institutional context supportive of the processes of value 
creation through policy.  

Moreover, few farms are able to pursue these strategies and, most important, they do not fully 
exploit the opportunity available from the regional plans for rural development. The complete 
absence of demand for specific measures of value creation raises serious doubts about the farms’ 
real capability of activating paths of boundary shift. However, it could be of help, and it will be 
the object of future research, to understand the motivation for concentrating the demand for Rdp 
on a restricted set of determined measures. In our opinion, the question has to be addressed from 
a double perspective, which involves both the demand and the supply side. In the first case, the 
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choice of filling an opportunity gap sets up an innovation with a functional repositioning of the 
farm. This strategy is resources-demanding and requires, on the one hand, an evaluation of the 
farm’s socioeconomic characteristics; on the other, it requires the farmer to be “familiar” with 
(Gow et al., 2002). As said before, it is not only a demand problem, but a bias could also be gen-
erated on the “supply” side. McElwee (2006) is very convincing on this point when he underlines 
the scarcity of advice to support farmers’ strategies. This explanation is confirmed by social-
psychology models applied to understand farmers’ conservation behaviour (Beedell, Rehman, 
2000). Therefore, we agree with McElwee speaking of a “constrained entrepreneurship”, which 
impedes a full and conscious consumption of Rdp. In this framework it is not surprising that sup-
port is more likely to be sought from family and friend networks before public sector agencies. 
Poor and inconsistent advice prevents many farmers from attempting to expand their business 
(McElwee, 2005). Hence, processes of value creation within GI areas could be constrained and 
limited by an institutional context, where support services do not act as a stimulus but as a bond 
against higher levels of competitiveness of farms working within GI circuits.  
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Abstract: The paper will discuss the conditions under which proximity food chains contribute to 
territorial sustainable development. From existing lessons on products with geographical indica-
tion protection schemes, it will propose an analytical framework to query the relevance and limi-
tations of labeling short circuits with a view to strengthening their link to strategies of territorial 
sustainable development. Built on an institutionalist framework for analyzing the issues of valor-
izing territorial resources, we want to test the assumption that labeling can contribute to create 
and manage in a sustainable way resources related to proximity food chains. Is this certification 
required? What should be its shape and methods of implementation to support the efforts of prox-
imity food chains and make them a part of territorial development projects with a view to sustain-
ability?  

The demonstration is carried out in three stages. In the first part, the diversity of the SSP is cate-
gorized into 3 political approaches based on the nature of the territorial immaterial resources mo-
bilized. In the second part, an analytical framework of the management process of common terri-
torial resources is proposed. Building on lessons on products with geographical indication protec-
tion schemes, the issues of SSP labeling are discussed.  Finally, in the third part, we question 
paths for structuring collective action to organize proximity food chains without labeling. 

Keywords: Short supply chains, quality standards, institutions, territorial resources, sustainable 
development 

 
 
Introduction 
Since the end of the 1990s, producers and consumers have expressed renewed interest in short-
chain marketing (Maréchal, 2008; Chiffoleau, 2008; Chiffoleau and Gauche, 2013). Alongside 
traditional farm and market direct sales that still make up 80% of volumes traded (RGA, 2010; 
Aubert, 2013), a diversity of initiatives has emerged: collective sales outlets, AMAPs (associa-
tions supporting small-scale farming), direct supply to local communities, supermarkets, etc. 
(Chiffoleau, 2008; Deverre and Lamine, 2010).  

Building on these successes, the public actor at various scales (regional, national, European) and 
through various devices (LEADER, CAP, regional brand) is aiming at an institutionalization of 
the SSP. The stated objective209 is three fold: i) to support farmers and ii) sustainable territorial 
development as well as iii) to satisfy consumers demand. The SSP institutionalization process, 
including the possibility to develop a label, have met with resistance from the original founders of 

                                                 
209 As put forward in several reports by European and national authorities: http://enrd.ec.europa.eu/themes/local-food-and-short-
supply-chains/en/local-food-and-short-supply-chains_en.cfm; green-paper/com2011-436 ; 
http://agriculture.gouv.fr/IMG/pdf/100809-lettreCircuitsCourts.pdf 
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these approaches who consider it as a threat to the freedom of action and as source of additional 
financial and non-financial constraints (health standards)210.  

Nevertheless, the consumers' demand for SSC corresponds to the recognition of a certain form of 
specific quality associated with products marketed in this form and producers’ practices already 
testify linkages with labeling strategies. This specific quality is indeed based on the relational 
trust between producers and consumers, but may also bear on other aspects. On the one hand, the 
fact that the share of organic farmers among producers using SSP to market their products is 
higher (10% against 2% for farmers using other marketing channel) may be interpreted has a way 
to reinforce the reputation of SSP products211. On the other hand, the expansion of SSP approach-
es has lead to an hybridization with conventional marketing channels, particularly through the 
establishment of partnerships with conventional operators in the distribution sector.  

The fact that the content of SSP specificity remains unclear and varies with the location and the 
type of SSP runs the risk of a decline in SSP reputation and questions benefit distribution process. 
Tensions between competition and cooperation are indeed at stake in market differentiating pro-
cesses, and institutional devices may play a key role in the establishment and stabilization of a 
market segment (e.g., Dervillé, 2012; Lajarge and Pequeur, 2011; Chiffoleau and Gauche, 2013).  

In this context, an institutionalization process lead by the founders of these approaches may pre-
serve the identity of these approaches and reinforce their sustainability. The hypothesis that we 
put forth in this article using an institutionnalist framework is that of the institutionalization of the 
SSC as a vector of creation and sustainable management of resources. Is this institutionalization 
necessary? What form should it take and what means of implementation should be used to inte-
grate SSC into territorial development projects within a perspective of sustainability?  

The demonstration is carried out in three steps. In the first step, on the basis of a review of the 
literature on short chains, territorial resources capable of being mobilized to sustainably manage 
this segment of the market are identified and ranked according to their political dimension. Multi-
scale and multi-stakeholder issues involved in the structuring of collective action that would re-
sult from an eventual institutionalization labeling of the SSC are then detailed. In part 2, assets 
and limits of different labeling strategies are evaluated. Finally, in the third step, ways of institu-
tionalization of short chains outside of the labeling process are investigated. Using the concept of 
territorial resources and an analysis grid of shared economic resources management, already used 
in the case of GI, this framework is developed and extended to the case of the SSCs. 

 
Value creation based on territorial resources: prospects for short chains 
 
Territorial resources, identification processes and non-price competitiveness 
Value creation processes result both from the action of individual firms and meso-economic pro-
cesses of resources mobilization and co-production (DuTertre, 2008).  For the most part, they are 
linked to the ability of stakeholders to develop, organize and reveal resources by making them 
production factors that are integrated into their strategies (Kebir, 2010). Resources activated by 
productive processes can be material (raw materials, investment capacity, logistics network) or 
immaterial (identity, values, culture, know-how, coordination mechanisms). Resources can be 
generic or specific as their value or potential value is weakly or strongly respectively dependent 
on their participation in a productive process. Specific resources can be sectorial or territorial.  In 
the latter case, they are the result of a localized activation process of a combination of production 

                                                 
210 As demonstrated, the discussions at the occasion of the launch of the CASDAR INTERVAL project, aiming at analysing the 
relations between farmers and economic players in SSP. 
211 http://www.agreste.agriculture.gouv.fr/IMG/pdf_primeur275.pdf 
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factors. Relying on learning processes and coordination between local stakeholders, they are not 
very standardized, their dissemination is limited.  

Since the qualitative shift of markets in recent years and the changes in quality policies, immate-
rial (identity-based) quality has become a key market institution. The unique identity-based quali-
ty includes the production system that made its development possible and the means of consump-
tion associated with it. When they are effective, these identity-based segmentation strategies cre-
ate a specific demand that leads to both scarcity and a market premium. Therefore, the activation 
of specific territorial resources responsible for product differentiation can lead to value creation 
and reinforce non-price competitiveness. 

Within this framework, commercial exchanges can be seen as the result of a double movement of 
cooperation in the development of resources (in particular, coordination mechanisms that consti-
tute the framework of market, quality especially) and of competition in the acquisition of re-
sources (mainly property rights) (Dervillé, 2012).Non-price competitiveness as common econom-
ic resources 

The sustainability of non-price competitiveness depends on the renewal of consumer confidence.  
However, in the case of identity goods, the renewal over time of the reputation of a product is 
linked to an identification process derived from a more or less detailed narrative of an identity 
(doctrine or rhetoric) (White et al., 2008; Allaire, 2010) associated to a set of assessment criteria 
implemented within a set of regulations (compliance with a public decision) or specifications 
(voluntary standardization) (Allaire, 2002; Dervillé, 2012). Doctrines and assessment devices are 
resources that stakeholders in quality networks manage over time to establish a reputation and 
preserve non-price competitiveness. Contrary to White (2008), we do not consider that the identi-
ty of a market segment is of an economic nature alone (repetition of behaviors), it is also of a 
political nature (Dervillé, 2012; Dervillé et Allaire 2014).  

In the case of SSC, this political dimension questions the methods of defining the product specifi-
cation. Indeed, if the relational trust seems central to the SSC, the place and the sustainability of 
this form of products marketing is necessarily linked to a collective dimension over time and 
space, in the sense that it assumes an ability to meet consumers’ expectations and to differentiate 
from dominant market organization. These differentiation and market stabilization processes can 
be analyzed as common pool resources, as they result from collective action rules (regional inno-
vation strategies, business models and governance devices) that were developed by market stake-
holders and that they abide by in order to benefit from a stabilized environment (Dervillé, 2012 ; 
Dervillé et Allaire 2014).  In this perspective, building on the work of Ostrom (Ostrom and 
Schlager, 1992; Hess and Ostrom, 2007), the property regime associated to the resources system 
supporting the market differentiation and stabilisation processes can be characterised: by 
legitimizing different actions related to the resources in question, the collective action rules212 
determine the rights and responsibilities of the community members213.  

The development of these rules brings with it the emergence of a community of beneficiaries, 
users and managers.  The stakeholders system and the resources system are built together.  In the 
case of quality networks, the stakeholders system consists of four major types: (i) economic oper-
ators (farms, private or cooperative agro-food companies) that invest in vertical differentiation 
strategies; (ii) collective stakeholders, of professional (sectorial) or territorial type, that co-build 
market stabilization or innovation policies; (iii) public stakeholders that co-build with sectorial 

                                                 
212 The rules selected on the basis of the experience correspond to the selection of reasonable values according to Commons. 
213 E. Ostrom distinguishes five types of resource rights: access, use, management, exclusion and alienation.  Possession of these 
different types of rights makes it possible to define different statuses within the community.  Possession of management or 
exclusion rights, i.e., the possibility of participating in the development of constitutive rules of resource management or the 
exclusion of community members constitutes a sufficient incentive to invest in the preservation of resources.    
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stakeholders the framework of commercial exchanges; and (iv) consumers or consumer collec-
tives whose purchasing behaviors respond to a trade-off logic where enforced budget constraints 
and attention to a diversity of product quality criteria, are increasingly mixed together and not 
necessarily in a stable way.     

From this point of view, SSC corresponds market segmentation strategies. Nevertheless, the re-
sources at the core of this specificity remains unclear and varies, as can be seen from the variety 
of SSC forms and their political representations. Diversity of systems of stakeholders and re-
sources of SSC approaches 

SSC approaches aim at renewing the ways food products are marketed.  Two main levers are ac-
tivated: (i) the shortening of supply chains (a maximum of one intermediary over short distances), 
making it possible to guarantee the freshness of products and, to some extent, their safety; (ii) the 
upgrading of the role of producers (creation of value through the diversification of activities and a 
reinvestment of the marketing function) and consumers (defense of values and co-construction of 
the potential quality).  For producers, the tendency to be part of this type of market is the result of 
both structural and human factors (Aubert, 2013). It is due to younger farmers with relatively 
small farms and an abundant source of labor.  These alternative marketing methods often go 
hand-in-hand with changes in production systems, especially products diversification (Chiffoleau 
and Gauche, 2013) and adoption of more environmentally friendly practices (Maréchal and 
Spanu, 2010). These specificities and the skills that are associated with them could contribute to 
establishing a core of resources shared by the SSC.  

Nevertheless, their activation, which varies depending on the approach, and their eventual com-
bination with other values and services (co-construction of a relational quality, pooling of prod-
ucts through collective sales outlets or AMAP baskets, home delivery, payment solidarity or 
market price, contribution to the development of the territory, etc.) did not allow the stabilization 
of an identity of SSC approaches at this stage.  Systems of resources and systems of stakeholders 
responsible for SSC approaches are unique to each initiative. They are localized and rarely part of 
the coordination devices designed at a higher scale.   

Some types of SSC have nevertheless begun to unify their practices. Collective sales outlets and 
AMAPs now have a charter and a representative association (Bernard et al., 2008), which aims at 
providing a common orientation to different local projects. However, these associations struggle 
to collect membership fees and to finance joint projects (Bernard et al., 2008) (box 1).   
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Box 1: Progress and limits in the AMAP institutionalization process 

AMAP is a kind of Community Supported Agriculture, created in France in the early 2000. With its develop-
ment the need for institutionalization emerged, with a dual purpose. In the first step, it is necessary to ensure 
and build legitimacy in relation to the outside through the formalization of communicable shared reference 
frameworks. In the second step, however, the focus is on operations for the purpose of acquiring operating rules 
specific to structuring and regulating the behavioral interactions of the actors that make up the community 
(Huault and Leca, 2009). From the phase involving charter definition and registration of the trademark to ensure 
the institutional and symbolic recognition of AMAPs, to the management of deviations from the norm (differ-
ences in exchange practices between AMAPs, erosion of certain principles of implication and solidarity in-
cluded in the charter) due to the extension of the system and competition from new forms of SSC, it is then 
necessary to strengthen the cohesion and the identity of the movement and to increase its visibility by structur-
ing a national network. Nevertheless, this step requires financial means and a legitimate representative associa-
tion. It could be supported by the establishment of a control system, at the demand of the public authorities, 
designed to ensure the application of the charter through the strengthening of exchanges within a community 
framework: between producers and consumers of an AMAP and with other AMAPs to avoid having to choose a 
specification system (Lanciano and Saleilles, 2011).  It is not the path followed by the AMAP stakeholders so 
far. It is however true that in a context where deviations from the norm are observed and where the increase of 
new initiatives leads to strengthened competition between the AMAP system and the other forms of SSC, the 
reflection on the necessity of tightening criteria to participate in the AMAPs as well as more coercive manage-
ment tools such as certification raises questions about the ability of the movement to maintain its founding prin-
ciples and its code of ethics over time. 
 
Contrary to quality label institutions (GI, in particular), the SSP representative associations do not 
have a real power of management and control over the systems of resources and stakeholders 
mobilized by these approaches. As a result, the unification process has been able so far to stabi-
lize the identity of these market segments. The preference was left to individual initiatives and 
competition. In the fourth sub-section, we attempt to explain the impediments to the institutional-
ization of SSC approaches through a presentation of the diversity of representations and reasona-
ble values of the SSC.The three SSC identities  

Different studies suggest that SSC encompass three main systems of values and practices (Win-
ter, 2006; Jouen and Lorenzi, 2012; Chiffoleau and Gauche, 2013).  We focus our demonstration 
on the three political representations of SSC identified by Jouen and Lorenzi (2012) at the Euro-
pean scale, by linking them with the two above mentioned other studies.   

The neoliberal representation is based on the scalar readjustment of a sectorial approach. For 
private operators, this means giving priority to the new expectations of consumers in order to 
extend their product range.  Farmers motivated by this type of approach belong to the "ideal type" 
known as "technical producers" that aim at diversifying their outlets and distributing risks with-
out questioning the agro-food system's dominant industrial model (Chiffoleau et al., 2013). The 
territorial component of this type of SSC is of the "rescaling" type, corresponding to an attempt to 
upgrade links of proximity and to return to the local market model (Winter, 2006). This segmen-
tation strategy mainly mobilizes sectorial resources and is compatible with the other global crite-
ria that dominate the industrial sector. Quality is addressed in terms of health and hygiene and is 
based on the establishment of standards and labeling systems adapted through enhanced traceabil-
ity. This model can especially be found in the development initiatives of SSC that have sprung up 
only quite recently in the supermarket sector.   For these approaches, SSC are used as a differen-
tiation tool to deal with competition, without, however, radically breaking with the operating ra-
tionales of the long-chain supply networks. It can in fact be considered as a modular form of in-
novation within a sectorial logic (Nieddu et al., 2010), allowing a slight redesign of the supply 
chain.  Territorial resources are activated in the establishment of partnership with producers that 
ensure the reputation of this type of market segment. This type of approach offers the possibility 
of benefiting from the logistics circuits of these big groups and of taking advantage of scale 
economies.  In contrast, even if they are not systematic, the risks of the supermarket sector reap-
ing the benefits of both the approach and the added value are real.  This type of SSC questions the 



 

1147 

possibilities of producers to control the territorial resources activated and, as a result, the actual 
contribution to the sustainable development of the territory. 

The traditional-ruralist model is based on the strengthening and expansion of a regional and terri-
torial approach to agriculture.  In this case, the territorial component of the SSC is the indication 
of an attempt to restore a link for the consumer to the original product site (notion of respacing) 
(Winter, 2006), consistent with expectations for products that are recognized by geographical 
indications. This approach emphasizes the development of a territorial identity based on the dif-
ferentiation of products that takes the specificity of the terroir into account.  It is consistent with 
creation and diversification strategies of territorialized sectors.   

Finally, the alternative-ecologist model is based on the desire to modify consumption patterns by 
making environmental questions a central issue of the SSC. More at odds with the rationales un-
derlying standard production models, these promoters see the SSC as a means for addressing the 
issues of biodiversity and the reduction of the carbon footprint of farm products, as well as a 
means of integrating these productive processes more explicitly in the issue of fair distribution of 
value added along the supply chain, consistent with the principles of fair trade. Based on autono-
mous local approaches, these initiatives, which are often experimental, generally depend on mili-
tant collectives that attempt to innovate in the area of consumer-producer relationships according 
to the principles that led to the success of local action groups within the framework of LEADER 
programs, for example. For example, the initiative carried out on the Grabels market (Hérault 
department), based on the establishment of a tripartite governance between elected officials, pro-
ducers and consumers, and the establishment of a labeling system that specifies the origin of 
products and the identity of the producer, is in keeping with local innovations that aim at experi-
menting with alternative forms of regulation of the supply chains and producer/consumer rela-
tionships (Chiffoleau et al., 2013).  

This political analysis of the diversity of approaches provides the opportunity to shed light on the 
difficulties involved in reconciling SSC markets.  The hierarchy of the reasonable values of each 
of these sets of SSC approaches is specific. In light of the historical precedents (concerning or-
ganic agriculture (OA) and geographical indications in particular) and reflections underway at 
this time at the level of European agriculture regulators, the question of a possible label for SSC 
does not seem irrelevant.  Nevertheless, the diversity of political representations associated with 
these approaches suggests underlying difficulties in relation to any attempt to define a common 
framework.  The convergence of the paths to the institutionalization of these SSC is a problem.  
The second part of this text is devoted to assessing the assets and limits of an institutionalization 
of these approaches through labeling, and the third part to assessing the assets and limits of an 
institutionalization of these approaches, but without labeling.    Contrasted potentials of territorial 
resource development through labeling  

The establishment of labeling and control systems, as well as their institutionalization via the 
public authorities appeared to be the best-adapted response for concerned stakeholders to the de-
velopment of specific food and farm product markets. Geographical indications are included in 
this section as an example of a labeling strategy to differentiate markets on the basis of their sen-
iority, their degree of institutionalization, as well as their contribution to the development of a 
territorial identity. But the relevance of this type of device to meet the specific challenges of SSC 
has not really been questioned so far and remains to be demonstrated. 

 

 
 



 

1148 

Structuring collective action, resource regulation and value creation: lessons learned 
from GI 
 
Analysis framework for the economic management of common resources 
The GI specification and certification systems contribute to the consumer information by improv-
ing knowledge about product characteristics (Isla and Wallet, 2009).  It makes it possible to guar-
antee that product characteristics are linked to the mobilization of specific resources (terroir, tra-
ditional skills) associated with the place of origin. It also allows producers to limit 'free-riding' 
and to have collective control over product quality, the level of market premium and how it is 
shared. These labels have been analyzed as a resources system that encompasses two common 
goods: (i) the innovation capacity at the origin of specific skills, and (ii) the collective reputation 
responsible for market premium and price stability (Dervillé, 2012 ; Dervillé et Allaire 2014). 
This system of common pooled resources is not appropriable and alienable in itself. It relies on 
collective devices (professional and trade organizations), and involves the public stakeholder 
(regulations on GI, CAP, Competition law) (Dervillé et Allaire, 2014). Exclusion rules are also 
designed collectively. They define the identity of market participants; i.e. the boundaries of a 
community of stakeholders that comply with a system of practices. Therefore, GI are social con-
structions whose ability to segment the market results from the multi-stakeholder and multi-level 
governance of a territorialized resource system.    

Efficiency linked to the resource regulation system  
Even if institutional, national, European and international frameworks oversee and legitimize 
practices, the capacity of regional operators to structure collective action, to generate a market 
premium and to distribute it fairly varies (Perrier-Cornet and Sylvander, 2000; Vandecandelaere 
et al., 2009; Dervillé 2012 ; Dervillé et Allaire 2014).  These contrasted successes can be ex-
plained by the diversity of resources systems, stakeholders systems and institutional measures 
involved in their management.  

This can be illustrated by a comparison of the functioning of the Cantal and Comté PDO (Pro-
tected Designation of Origin) (Dervillé, 2012).  These two labels, designed to protect these tradi-
tional, long-keeping cheeses, did not undergo the same economic success. On the contrary to the 
Cantal designation, the Comté designation has grown in both volume and value in recent years. 
Comté dairy farmers have benefited from milk prices 20% above the national average in the last 
20 years, whereas those in the Cantal have had prices slightly below the national average. In other 
words, they have had no access to a territorial market premium. These contrasted successes can 
be explained by particular collective choices that led to the establishment of different institutional 
management devices.   

In the Cantal PDO, specific resources have been hybridized with generic resources, when the 
development of the dairy sector extended beyond the traditional cheese production areas. Dairy 
farmers had no idea of the fate of their milk until 2007. With no responsibility towards the desig-
nation, they did not benefit from any right to the designation’ common resources. The reputation 
and eventual market premium are appropriated downstream.  

In contrast, in the Comté system, dairy farmers chose to base their development on the enhance-
ment of local resources and remained involved in cheese processing. Diverse rules214 have been 
collectively enforced to organize the production, adjust the supply to demand and manage the 
distribution of the added value. Under the guidance of the joint-trade organization, the operators 
of the supply chain (farmers, cheese makers and cheese ripeners) have worked together to inno-
                                                 
214 Among these rules, we can mention grass-based feed for cows, the processing of raw milk-based products, and a limitation of 
the milk collection radius of 25 km, making it possible to limit the concentration of cheese processors.  In addition, those involved 
in the PDO supply chain have developed legitimate and efficient territorial coordination devices. Means to control volumes (road 
map) and to monitor the market (Net Weighted Mean that serves as a reference to fix prices) were developed. 



 

1149 

vate, reinforce the reputation of the PDO and ensure its sustainable management. Thus, they indi-
vidually benefit from access rights to specific skills as well as the use of the name that provides 
them access to stable and lucrative prices.      

The analysis in terms of common pool resources sheds lights on the conditions for collective ac-
tion to successfully develop specific resources and create value over a territory. We think that 
they are comprehensive enough to be applied to an analysis of the SSC, whose conceptualization 
is still at an early stage. Among them could be retained: 1) the challenges involved in reconciling 
the different scales of governance in the technical and institutional innovation process; 2) the ter-
ritorial capacities to compromise on the product identity definition and elaborate regulatory 
measures that ensures compliance with quality criteria; equitable rent-sharing schemes; manage-
ment of sales volumes corresponding to the demand; 3) the access to collectively built resources 
conditioned by the participation of economic players (farmers especially) in drawing up collec-
tive action rules. 

 
Contrasting labeling potentials for short food supply chains   
As revealed in the first part of this paper, SSC encompass a wide range of approaches. Like 
Chiffoleau et al. (2013), we think that dispersed strategies lead to a collective and interdepend-
ence strategy between producers within the SSC markets. Collective stakes concerning the stabi-
lization of an identity or SSC market identities encompass and determine individual initiatives. 
The issue of stabilization of SSC markets is both economic and political. Establishing quality is 
not just a cognitive measure that facilitates the harmonization of supply and demand. It results 
from the establishment of rules by the stakeholders.  

Taking the diversity of SSC models into account, on the one hand, and the diversity of quality 
approaches, on the other, the use of labeling to manage resources mobilized by short chains can 
take different forms, depending on the territorial objectives. For example, if the objective is to 
reinforce the added value created by the SSC, this could be done through the strengthening of the 
reputation of local approaches using a quality label. Taking cognitive model proximities into ac-
count, we can assume that the link between certain traditional-ruralist type SSC approaches and 
certain GI could turn out to be relevant. Similarly, as a result of the proximity of practices, stake-
holders in the alternative-ecological model could find it beneficial to have an organic agriculture 
certification.  

If the aim is to involve local actors to sustainably enhance the specificities of products associated 
with territorial specificities and to ensure a fair distribution of the added value, the creation of a 
territorial label may be a means of improvement. If these collective labels are associated with a 
charter or specifications, they may be particularly well-adapted to the neoliberal-type SSC.  They 
can in fact provide producers with the opportunity to federate themselves and to strengthen their 
ability to innovate as well as to control the reputation of products and, as a result, to negotiate a 
part of the added value.  Furthermore, the links between markets make it possible for producers to 
regulate the supply in short channels.  

However, as can be seen by the different degrees of effectiveness of GI systems depending on the 
designations, the relevance of an association with a quality approach depends not only on local 
objectives but also on the effectiveness of its organization. A second limit of an association with 
an existing label is the fact that the collective action objectives are not specific to SSC. Would the 
establishment of a label specific to SSC make it possible to stabilize an SSC identity and to man-
age sustainably SSC resources via an institutionalization process?  
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Towards the establishment of a label specific to short food supply chains 
 The GI case study revealed two major interrelated fields for structuring the collective action re-
sponsible for the sustainable management of territorial resources and the value creation process: 
the innovation capacity and the collective reputation (Dervillé, 2012). The collective rules to be 
developed concern material (sales structure, logistics network) and immaterial (skills, practices, 
assessment approach and control framework to certify quality) investments to be made to specify 
the offer and ensure its ability to meet the demand in terms of content and volume. 

In our opinion, these two focal points can help structuring the development of collective rules in 
SSC approaches. We put forth the hypothesis that the innovation capacity and the construction of 
a collective reputation in the case of short food supply chains can be structured by organizing the 
proximity.  The latter, whether it be geographic (dominant in traditional market and farm direct 
sales) or organized (e-trade, AMAP…), is in fact at the core of the renewal of producer-consumer 
relations proposed by the SSC (Praly et al., 2009).  

Therefore, requirements in terms of freshness, sustainability, central role of producers and con-
sumers, and contribution to territorial development would have to be specified, harmonized and 
guarantied at the level of a territory. It can be based on the development of threshold qualities per 
product, information content, or specifications. 

The adjustment issue of volumes to demand raises the question of the preferred means of organi-
zation to ensure the complementarity and the coordination between the different SSC approaches 
at the level of a territory. To compensate the limits of a local offers in terms of volume, variety 
and availability, producers may work together to expand their offer, distribute their production 
over time and possibly even carry out an initial transformation of the products (those intended for 
out-of-home food channels). Could the development of an SSC management body and, eventual-
ly, the investment in a processing capacity and the creation of a logistics structure or the use of 
one intermediary contribute to the adaptive capacity of the SSC?  

Finally, legitimizing the SSC reputation outside of the local context raises the question of linking 
the different scales. The relevant management scale and the stakeholder system responsible for its 
management and control must be defined with the aim of upholding both the SSC philosophy and 
the specificities of territorial resources. Should the stakeholders (i) harmonize the rationales of 
territorial quality within a national framework, (ii) create a national charter for which the produc-
ers would be responsible, or (iii) create a national trade organization?  

There are many questions that are the object of debate today and that should be addressed, refor-
mulated and transformed into assessment criteria to establish a label that would make it possible 
to stabilize an SSC identity. The economic as well as the social (in particular, the risks of exclu-
sion) consequences should be continually assessed throughout the process. 

Thus, the strengths and limits of labeling short food chains (specific label or link to an existing 
quality approach) should be weighed in terms of local and global objectives.  We hypothesize that 
the future of SSC will depend on the way in which tensions between the strengths and limits 
linked to the three models that encompass them are resolved.  

Institutionalization of SSC approaches without labeling: some preliminary considerations 
Studies that address the question of the emergence of collective actions in SSC emphasize the 
importance of the institutional dimension in the structuring of these processes (Poisson and 
Saleilles, 2012). In each case, this institutional dimension aims at providing responses adapted to 
the problems encountered by the stakeholders of SSC approaches such as, for example, the dif-
ferences in the degree of implication of partners, difficulties in dividing up responsibilities, too 
much work for employees, etc.  Therefore, the diversity of territorial measures makes it possible 
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to highlight the capacity of local actors to develop original solutions to problems encountered 
(Chiffoleau et Prevost, 2012). 

Although approaches have emerged to overcome the lack of technico-economic guidelines215, 
current reflections about the possibility of defining an SSC label have met with resistance from a 
large part of the actors concerned in that they see it as an attempt by institutions to take credit for 
alternative approaches that generally develop outside of the control of the public authorities and 
the traditional structures of the farming sector. This opposition is exacerbated by fears from a 
majority of stakeholders concerning the additional costs associated with the labeling of short 
chains (costs related to certification, control, management, changes in production and marketing 
tools, etc.).  The question of establishing hygiene standards distinct from those that apply to 
standard products is therefore at the core of the debate in that these requirements could be insur-
mountable for a large number of small producers, thus constituting an exclusion factor.     

Some authors go as far as considering the two approaches to be complementary and even mutual-
ly exclusive (Benezech, 2011). If the economics of the quality based on the labels revolves 
around collective negotiations concerning products and/or production processes, short chains 
would then be based on direct interpersonal relationships between individuals, producers and 
consumers.  Therefore, whereas the label generates a form of institutional trust linked to the ex-
istence of a structure that guarantees actions and makes it possible to limit uncertainty and oppor-
tunistic behavior, short chains are based on interpersonal trust.  Thus, the greater the geographic 
proximity, the more the adverse selection risks will decrease, reducing the relevance of official 
quality labels (Benkahla et al., 2004).  However, analysis of the strengths and weaknesses of the 
different SSC models revealed that the lack of institutionalization of these approaches could limit 
their effectiveness, their sustainability and their future development.    

In this context, we can then consider the forms of efficient institutional measures that could be 
developed outside of a labeling logic, taking account of the diversity of local situations, organiza-
tional forms taken by the SSC, and their underlying political representations. The three political 
models described above therefore refer to distinct social objectives assigned to the SSC. Conse-
quently, we can hypothesize that the institutional measures designed to support them must neces-
sarily focus on the different aspects and consider the institutional forms relevant to SSC as well. 

To do this, and within the limit of this preliminary reflection that would require further field in-
vestigations, it seemed interesting to us to consider the notion of proximity, assuming that the 
diversity of SSC initiatives reflected a plurality of ideas about this notion and provided new ways 
to think about the means of structuring institutional measures that support alternative agro-food 
systems. Examination of the means for developing these collective action measures could be 
based on studies devoted to the dynamics of proximity (Gilly and Torre, 2000; Pecqueur and 
Zimmermann, 2004; Torre and Wallet, 2014) in that they provide insight into the way in which 
different forms of proximity are linked together to structure coordination. They highlight the role 
of social links in the different forms of economic coordination, hypothesizing that the structuring 
of more or less big communities around moral values, agreements, standards and representations, 
etc. is both an essential factor in favor of coordination, and has an impact on coordination forms. 
However, this cognitive proximity must not be considered as something that existed prior to co-
ordination.  On the contrary, it relies on a process that links representations supported by "a polit-
ical action that aligns interests that will be more or less satisfied by obtaining common objec-
tives, trade-offs between irreconcilable interests, the imposition of choices that finally appear to 
be legitimate to the stakeholders, etc.  In short, to coordinate themselves, the stakeholders must 
be in opposition as much as they are in agreement." (Talbot, 2010: 129-130) 

                                                 
215 On this point, see the Casdar project, "Références Circuits Courts", for the French case. 
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In this way, political representations of the SSC revealed by Jouen and Lorenzi (2012), must be 
interpreted as the result of a specific political action linking representations on the basis of the 
nature of what constitutes these alternative agro-food systems, as well as attempts to impose (e.g., 
as the standard) one of these representations on the other two in the process of coordination be-
tween stakeholders, as well as in relation to consumers or in terms of public policy. We can then 
take a look at the values that political models of the SSC assign to geographic proximity.  The 
neoliberal model, which places SSC type approaches associated with hygiene, health and product 
freshness at its core, endows geographic proximity with the capacity to satisfy consumer demands 
in terms of rapid supply, the guarantee of a reduction of the number of intermediaries, and the 
control of practices through identification of producers and product origin.  In this model, this 
appears as a means to avoid fraudulent behavior and to commit to a strategy of differentiation and 
extension of the product line. The reduction of the number of kilometers covered by the products 
is therefore assimilated to a guarantee of freshness.  However, in this model, the geographic di-
mension is only minimally mobilized compared to the knowledge of the actors in the sector, the 
number of intermediaries and the requirement to comply with strict specifications, i.e., an orga-
nized proximity. The traditional-ruralist model focuses more on the idea that geographic proximi-
ty is attached to values and customs, a shared identity and history within a territory. These shared 
elements create a representation of the stakeholders as members of the same specialized commu-
nity, providing a framework for behavior in the sense that the actors have the feeling of a com-
mon destiny capable of limiting opportunistic behavior because it could potentially repeated sev-
eral times, and promoting territorialized solidarity models.  The contribution of the SSC as a 
component of a sustainable territorial development strategy through the more effective develop-
ment of resources and support for local producers is explicit here. Finally, the alternative-
ecologist model emphasizes the negative effects of the physical distance in that the latter gener-
ates negative effects on the environment. It therefore promotes the positive role of geographic 
proximity in the attempt to reduce the environmental impact of production and especially distri-
bution. 

Our reflections are consistent with those of Lanciano and Saleilles (2011) devoted to the AMAP 
institutionalization process, where they attempt to analyze the processes through which institu-
tional work (Lawrence and Suddaby, 2006) and the production of rules that structure AMAPs 
constitute a social sphere (box 1). They conclude on the necessity of tightening criteria to partici-
pate in the AMAPs as well as of developing coercive management tools to preserve the identity 
of the approach over time. 

 

Conclusion 
The inscription of the mention of short chains in the second pillar of the CAP for the period 2014-
2020 bears witness to the institutional recognition of this grass roots movement that has been 
making inroads in agriculture for several years now and tends to reconfigure producer-consumer 
relationships while raising the question of sectorial organization and productive practices.  Never-
theless, this institutional success of SSC approaches also raises questions about the necessity of 
finding institutional measures that would make it possible to perpetuate and extend the move-
ment, and about the relevance of a solution that includes the labeling of these products and mar-
keting forms. 

Two main issues arise from the analysis in terms of resources.  The first concerns the system of 
actors that could contribute to the institutionalization of these approaches. At this stage, for a 
large number of SSC stakeholders, labeling appears to be contrary to the short-chain philosophy. 
The standardization that it implies is perceived as a factor of exclusion and disruption in relation 
to the code of ethics based on relationships of interpersonal trust. This fear is legitimate. These 
means for drawing up collective rules that underlie management and exclusion rights in terms of 
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shared resources determine the possibility for the stakeholders of these approaches to have con-
trol over the way in which their profession evolves. Nevertheless, this issue is already present in 
existing approaches, particularly in the case of the neoliberal model.  The exploratory study car-
ried out here tends, to the contrary, to show that the institutionalization of these approaches, pro-
vided that the SSC stakeholders are the driving force, can furnish the skills and measures neces-
sary for the objectivation and the stabilization of their alternative views of food systems.     

The second concerns the system of resources to be institutionalized.  How can we reconcile the 
different political models and, as a result, the values inherent in the SSC? Technical-economic 
references to be integrated into the institutional measures (charters, specifications, etc.) to build a 
collective reputation are at stake.  In order to build a territorial innovation capacity capable of 
managing an SSC offer (quality and quantity), issues of logistics and the organization of the pro-
duction and supply networks will have to be addressed. 

Beyond this, it will be necessary to address the need for reflections on the engineering forms re-
quired to accompany the drawing up of projects in SSC and to their sustainability over time.  It 
will also be necessary to take a closer look at the question of economic models adapted to small 
structures, to means of collective organization of the supply, and to the link between different 
forms of networks and the coexistence between short chains and long chains to satisfy the expec-
tations of consumers and to maintain activity within a territory.       
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Abstract: In May 2009, The Swiss government abolished the national milk quota system. Since 
then and despite the creation of an interprofessional board to coordinate the Swiss milk market, 
sinking milk price, overproduction and discordance among actors resulted in a weakening of pro-
ducers’ position in the conventional and industrialised dairy sector. Without serious hope of quick 
improvement, farmers’ organisations developed new projects to strengthen the position of farm-
ers. Their first goal is generally to improve the farmers’ incomes by gaining added value, notably 
by targeting consumers who are ready to pay higher prices for local products. While referring to 
alternative values (such as localism and ecological production), some of these projects conserve 
structures and characteristics typical of conventional systems. In this paper, we will present pre-
liminary results from an on-going research based on three case studies. We will first describe how 
these food networks evolved in order to develop the new products. Then, we will analyse how 
they use the ‘local’ labelling: it appears that the ‘local’ might endorse contrasting meanings in the 
three networks. Finally, we will explore how such initiatives might result – willingly or not – in 
more sustainable food systems. 

Keywords: local food, dairy, Switzerland, empowerment, alternative food networks, provenance, 
ANT 

 

Introduction 
A growing interest in “local food” can be observed nowadays. A trend among consumers to buy 
local products is reflected in an increasing supply and declaration of local products in shops and 
restaurants, in the creation of numerous commercial labels for locally produced food and in the 
appearing of new offers and forms of direct marketing. Also in marketing campaigns and adver-
tisement the ‘local’ is present. In Switzerland, even multinational companies like Coca-Cola and 
McDonalds – often used as emblems of globalisation – refer on the local ingredients and local 
manufacturing of their products216. Inspired by this debate herein, our focus lies on three local-
based initiatives in the Swiss dairy industry. We aim to grasp the ‘local’ and its meaning in these 
projects and ask what role “the local” and localisation play within the related networks.  

The background of this paper is an on-going research on alternatives in the Swiss dairy industry, 
focusing on the reconfiguring of networks and producers empowerment. Milk production is an 
important sector of Swiss agriculture with about 25’000 dairy farms from a total of about 57’600 
farms. In May 2009, the state milk quota system has been abolished. Since then, the milk produc-
tion went through challenging times. A drop in price, overproduction and discordance among 
actors are some of the actual problems. Despite the creation of an “inter-professional board” to 
coordinate the Swiss milk market, the producers suffer from the weakness of their position within 
the conventional and industrial system. Recently, decreasing production resulted in relatively 

                                                 
216 For McDonalds Switzerland, the Swiss provenance of several ingredients (beef, potatoes…) is certified 
(http://www.mcdonalds.ch/fr/qualite, visited on 24.02.2014) and in 2012-2013, Coca-Cola packaging showed slogan as “Made in 
Switzerland” or “more Swiss than you think”. 
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higher prices. However, the pressure on the milk prices is still strong, without serious hope of 
long term improvement. Yet, new projects have been developed by different actors with the aim 
to strengthen the position of farmers. Their first goal is generally to improve the farmers’ incomes 
by gaining added value, notably by targeting consumers who are ready to pay higher prices for 
local products.  

Locality or localisation has been from the beginning a central element in the study of alternatives 
in food systems. Small scale and proximity to consumers characterized many of the case studies 
analysed by scholars researching new developments opposed to a capitalised, industrialised and 
globalised hegemonic system. However, what is ‘local’ and what is not has been abundantly dis-
cussed. According to Hand and Martinez (2010), an agreement can be found on a very general 
definition: “Local food clearly refers to a geographic production area that is circumscribed by 
boundaries and in close proximity to the consumer”. Geographical reconnection of food and 
places is central. Local food systems, as “food from somewhere” can be described then as an an-
swer to anonymous and disconnected food systems within a “food from nowhere regime” 
(Campbell, 2009). Here, geographical distance is related to social and ecological embeddedness, 
which potentially opens new pathways towards more sustainable food systems (ibid.). 

Many authors though develop incisive critics on misuses, shortcuts and simplifications that un-
dermine the debates on local food systems. They notably warn us against the tendency to conflate 
characteristics of food networks: ‘local’ does not mean automatically ‘alternative’ or ‘sustain-
able’ (Ilbery & Maye, 2005). This “unreflexive localism” (DuPuis & Goodman, 2005) leads to 
what Born and Purcell call the “local trap”, which “refers to the tendency of food activists and 
researchers to assume something inherent about the local scale” (2006: 195). Several work on 
localized food practices identified a propensity to ‘defensive localism’, which reinforces social 
and identity boundaries with few attention paid to ecological or social justice aspects (Allen, 
1999 ; Holloway & Kneasfey, 2000 ; Hinrichs, 2003 ; Winter, 2003). Similarly, the relations be-
tween local food systems and rural development are often taken for granted, but remain generally 
unchecked and unclear (Sonnino & Marsden, 2006 ; Deverre & Lamine, 2010 ; Tregear, 2011). 

While the discussion on the ‘local trap’ is important and necessary there are others issues related 
to the ‘local’ and its definition. Most of them emerge from the fact that the ‘local’ is socially and 
contextually produced (Born & Purcell, 2006: 197). Social distance might then play a greater role 
than physical distance in the definition of the ‘local’ in a given situation (Hand & Martinez, 2010: 
180). The very meaning of ‘local’ is constructed and negotiated by actors within a specific local 
food network. What is at stake here is not the geographical definition of the local, but the general 
objectives of food systems. Following Tovey, the struggle between diverging conceptions of ‘lo-
cal food’ is not only over economic strategies, but also “over the social forms and relations of 
production seen as appropriate for ‘rural development’” (2009:22).  

The blurred definitions of the ‘local’ open to stronger criticism related to the long existing de-
bates, on the relation between local and global, applied to the “globalized countryside” (Woods, 
2007), and second to the opposition between conventional/alternative food-networks. A general 
agreement emerges in the literature, saying that dual conceptualizations are problematic. Simplis-
tic dichotomies – such as local/ global, alternative/conventional – should be overcome in order to 
understand better the complexity of social processes that are occurring today in food systems 
(Feagan, 2007 ; Rosin & Campbell, 2009 ; Milestad et al., 2010). In this sense, the superposition 
of global and local scales leads to “hybridization” (Woods, 2007:502) and ‘local’ and ‘conven-
tional’ food networks thus become hybrid “glocal spaces”, rather than two oppositional realities 
(Wilson & Whitehead, 2012: 205). Consequently, the question is not if a food network can be 
called local or not, but “how the ‘local’ is constructed and used as a means of reconnecting with a 
locality” (ibid.:206).  
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Bloom and Hinrichs (2011) look at 'transitional' food systems relying on pre-existing convention-
al structures in making local produces more widely accessible. The authors identify difficulties in 
“promoting rural development by moving local produce through the conventional food system 
infrastructure”, notably in the redistribution of the added-value (ibid.: 22). This paper follows the 
same line of inquiries. We aim then to question how localising food is negotiated in these three 
examples and used to transform existing food systems.  

In the following we present our theoretical and methodological approach as well as our case stud-
ies. Drawing on preliminary results of our on-going research, we show then how the ‘local’ is 
negotiated and constructed within the three networks. To conclude we open a set of questions on 
the sustainability of such ‘middle way’ initiatives. 

 
Methodological and theoretical approach 
In their critics of the ‘local food’ literature, Born and Purcell acknowledge that network analysis 
offers pathways to avoid the “local trap”, even if they are not satisfied with how such approaches 
deal with scalar issues (Born & Purcell, 2006). Murdoch’s (2000) review identified clear open-
ings for network based approaches in the food systems studies. In this paper, we suggest that 
network based analysis, and more precisely Actor-network theory (ANT), helps to avoid idealised 
conception of the “local”, while still taking the “local” seriously. This is realised by describing 
how the ‘local’ actually is constructed and rooted in social relationships. 

In agri-food studies, one of the most obvious contributions of ANT has certainly been the critic of 
the a priori distinction between nature and culture (or society) (Busch & Juska, 1997 ; Goodman, 
1999 ; Lockie & Kitto, 2000 ; Morgan et al., 2006). ANT helped acknowledging that non-human 
beings (animals, disease, laws, soil…) have an active role in the construction of Agri-Food Net-
works and not only as passive recipients of human action. The integration of non-human actors 
goes along with the idea of “controversy” (Callon, 1986). ANT gives a powerful framework to 
understand how things are constructed and identities are created within a network of connections. 
In our research, we aim to apply a similar framework analysis to the ‘local’. Connections between 
actors in the Actor-networks create and recreate meanings and identities (Callon, 1999). Callon 
named this process of creation of network and identities “translation”: “Translation is the ma-
noeuvre whereby the logical relations between seemingly opposed sets of 'significations, con-
cerns and interests' are displaced within a' programmatic organization of both knowledge and 
social actors'." (1980: 211) (quoted in Brown & Capdevilla, 1999: 32). Translation cycles follow 
four steps: problematisation, interestment, enrolment and mobilisation (Callon, 1986). Through 
the development of new connections and the enrolment of news actors, the network is trans-
formed and the position, role and identity of all the actors is re-negotiated and re-formulated. In 
our research, we explore the changes occurring in three agri-food networks after the integration 
(enrolment) of a strategy of “localisation”. To do this, we use an ethnographical approach, joining 
semi-directed interviews and observations in the field. So far, 45 actors engaged in the three food 
systems from production to commercialisation have been interviewed: dairy farmers, boards and 
officers of producers’ organisations, boards of farmers’ union’s, civil servants, representative of 
supermarket chains. Observations were conducted mainly during official meetings and public 
manifestations.  

 
Case studies 
Our research explores three case studies in the Swiss dairy industry. All are projects that started 
around 2009 (when the federal milk quotas have been removed), with a leading role of regional 
or local producers organisations (POs). POs are cooperatives of dairy farmers. All members of 
their managing boards are elected representatives from the farmers. Direction and executive man-
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agement positions are generally attributed to external (i.e. non farming) professionals. The main 
task of POs’ is to purchase milk from farmers and sell it to the industry. Our case studies display 
new initiatives that aim at improving the situation and position of the producers within the “in-
dustrial” milk chain217. 

 
Case 1 
The first case study is a ‘Project for Regional Development’ financed by the government, through 
the Federal Office for Agriculture (FOAG)218. The project comprises five sub-projects, centred on 
cheese production and agro-tourism. The objective is to increase added value creation in the re-
gion, a small mountainous Canton in the German speaking east of Switzerland. We focus here on 
one sub-project, whose aim is to ensure production of an ancient cheese specialty. Its ingredients 
are cheese made from skimmed cow’s milk (here called «raw cheese»), salt and particular herbs, 
which are pulverized, all mixed together, compressed and then maturated for some months. A 
local family enterprise manufactures this cheese specialty and markets it in Switzerland and 
abroad. Already before the initiative, the local milk PO produced the raw cheese and sold it to the 
family enterprise. But the production facility was too small, dilapidated and therefore the prod-
ucts’ quality was unstable. To answer supplying and quality problems (EU quality regulations) 
and after long negotiations, the local PO and the factory have funded a new company where the 
PO holds 51 % of the capital. New production facilities have been integrated in the building of 
the family enterprise and in spring 2013 production started. This new joint venture of milk pro-
ducers and cheese manufacturer shall: secure milk selling; guarantee a good milk price for pro-
ducers; and secure the production of the cheese specialty.  

Besides the PO and the family factory as shareholders, further investors have been involved in the 
realisation of the new production facilities: the federal government and the government of the 
canton (regional development program), the municipality, and an NGO which supports the popu-
lation in mountain area and a foundation for climate protection. A regional (cantonal) bank acts 
as creditor. Further new connections developed in the network through the foundation of the new 
company, for example between the staffs of the PO and of the factory who are now working in 
the same building. A “neutral” president of the managing board – an entrepreneur neither coming 
from agriculture nor from food industry – has been elected. With this position and profile, he is 
naturally a mediator between the farmers and the family enterprise.  

Case 2 
The second case study is located in the French-speaking part of Switzerland. There, we look at a 
regional PO and its developing strategies related to ‘local food’. The PO notably took over a local 
cheese production and developed a new brand for regional dairy products. The project involved 
the creation of a limited company (under full control of the PO219) and the construction of a new 
cheese factory. The new company runs the factory. Theoretically, when the company will become 
profitable, the benefits will be transferred to PO’s members by the mean of a higher milk pay. 
Building the cheese factory required important investments. Those were financed jointly by pub-
lic money, mortgage and the PO’s investments fund (based on members’ contributions). Because 
of its collective financing and as a cooperative structure, the factory symbolizes the solidarity 
between the farmers. Following the words of a member of the PO’s managing board, the collec-
tivisation of risk and benefits will weld the producers together, in a context of tensions and cut-
throat competition. 
                                                 
217 This refers to the milk that is purchased and processed by “industrial” dairy companies, in opposition to the “cheese milk” 
transformed in raw milk cheese and paid to higher prices 
218 Since 2007, development projects at the regional scale, where agriculture is a predominant part are eligible for specific Federal 
subsidies. 
219 Relations between the PO and the new corporation are very close. The PO holds all its capital. The director is the same for the 
two structures and two members of the PO’s managing board are also in the company’s managing board. 
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The involvement of the PO in the processing and marketing of dairy products represents a major 
change in the PO’s activities and identity. Milk handling remains its first role, but it has to act 
now at different stages of the food system. This implies new direct connections between the PO 
and several actors, some who were already involved in the network, without direct connections, 
and others who were purposely enrolled. Furthermore, all the PO’s members are now related to 
these cheese specialities. For the majority, however this new relation is indirect and passes 
through the PO membership and the milk pay. Interestingly, a small number of farmers’ wives 
have been contracted for promoting the cheese specialties in supermarkets.  

Another major change has been the collaboration with the distribution sector, above all the inte-
gration of the cheese specialities in a supermarket chain assortment. If the cheeses are sold in 
small local shops too, this integration to big retail chains is seen as the only way to gain volume 
and reach profitability. 

Case 3 
The third case study is located in north-western Switzerland, straddling the linguistic boarder. 
The regional PO has re-launched its old brand for dairy products. This brand was once well-
known in the region, but disappeared from the market for years as the PO had lost all its process-
ing structures. The PO however has been active in the distribution of dairy products (from other 
brands) for many years. Recently the PO has integrated its own products to this existing distribu-
tion channels. Its customers are mainly small shops and institutions (hospital, retirement homes, 
restaurants, hotels). Marginally, it delivers milk to private consumers as well.  

The new products (milk, yogurt, cheese) do not display specific qualities and are very similar to 
standard products found in supermarkets (e. g. kind of packaging). If the PO claims that its prod-
ucts are of high quality, the marketing strategy is still fully oriented towards “freshness” and the 
regional provenance of the milk: “made from 100% of regional milk” and “the freshness from 
here” are the slogans. Most of these products are processed in a small scale factory located in the 
region, belonging to the biggest Swiss dairy group. However, the PO owns 20% of the factory’s 
capital. Actually, the PO had not to invest a lot of money to develop the products. Rather, it deals 
with existing processing structures. It could benefit of existing collaboration with retailers devel-
oped in its own distribution activities. The major effort has been done in the development of the 
products and in the marketing strategy. The PO contracted a marketing manager to increase its 
work force and its competences. The aim of the own product brand, is not only to generate added 
value, but also to restart milk transformation in the region, even if volumes are small. Moreover, 
the PO wants to foster identity and identification among its members. 

The PO is planning further local projects mainly to optimize milk collection and milk transport in 
more remote areas of the region. There are options to strengthen simultaneously local milk proc-
essing (facilities). Collaborations with a milk transport company, local POs and a local cheese 
maker are possible and desired. But the PO will only realize these projects, when they feel 
enough support and cooperation by local members. They want to avoid top-down projects with-
out local backing and contribution. 

The construction of the ‘local220’: translation and negotiated meanings 
The three case studies aim at ‘re-localising’ the processing of dairy products. What this means in 
the specific networks has still to be detailed. How do the actors speak about the ‘local’ dimension 
of the food produced? What are the criteria and instruments used to frame the ‘local’ and set 
boundaries? The ‘local’ appears to be a highly diverse and continuously re-negotiated concept. In 
the following, we list the different definitions of ‘the local’ we found in our case studies. For each 

                                                 
220 For this paper we consider together ‘local’ and ‘regional’ designations, as they are used in undifferentiated ways by the 
interviewees.  
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one we give only one illustration, chosen for its exemplarity. However, that does not mean that 
this specific definition of the local is restricted to this example. 

The boundaries of the local 
In our three case studies we found variations on the spatial dimension of the ‘local’. The case 3 
illustrates nicely concrete effects of diverging definitions of the local. For the PO’s brand, the 
boundaries of the ‘local’ match the ones of the PO’s activities (as a federated cooperative). The 
products are local because they are made of the PO’s milk. This area encompasses several can-
tons and communities and it is the result of historical developments. However, this definition 
does not coincide with the one of a retailer. To join this supermarket’s local labelling, food has to 
be produced within a radius of 30km around the shop. The factory producing the PO’s products 
stands at 32km, making the selling of these products impossible in this shop.  

Local as provenance  
‘Local’ food can be defined as “food from somewhere” (McMichael, 2002 ; Campbell, 2009). Its 
first quality is its connection with a specific place. In some aspects, this is related to the French 
word of ‘terroir’ (Barham, 2003 ; Bérard, 2011). The specificity of the place is somehow re-
flected in the product and gives its uniqueness. In the case 1, the ‘localness’ of the product is 
clearly related to a place: the Canton and its mountains. In this specific case, the place itself and 
its history are commonly associated with the “special” and the “original”. The keywords that 
people in charge of marketing use to describe the product reflect the same image: unique, origi-
nal, natural, emotional, simple and ‘brave’. This identity has significant impact on the marketing 
of the produce. Even if the factory is located in the low lands, the new company restricted milk 
delivery to farmers producing in the mountain area. With this restriction they secure the right to 
use the label “mountain product”221.  

Local as Proximity 
Alternative and local food networks are known for their capacity to create renewed connections 
between food producers and consumers. This proximity is often understood as one of the benefits 
resulting of such food networks (Tregear, 2011). All of our 3 case studies are not based on farm 
gate selling and do not result particularly in producers-consumers encounters. However, case 2 
shows that this dimension of the ‘local’ is not totally forgotten. Many interviewees refer to a 
closer link and solidarity between producers and consumers. Here, proximity is not absolute, but 
relative, as suggests one of our interviewee: in this food network, producers and consumers are 
closer, if not absolutely close. The women who advertise the cheese specialities in supermarkets 
play an interesting role here. As farmers’ wives, they create an interface between the consumers 
and the producers, as small as it might be. Moreover, they symbolize the proximity to the farm-
ers. 

Local as fair: solidarity and autonomy 
In the three case studies, the first motivations were explicitly economic. The initiators wanted to 
improve the milk pay for the farmers who are facing difficult times. Furthermore, they wanted to 
mitigate their dependency to big dairy companies by creating, even if partially, alternative mar-
kets. This can be described, from the PO’s point of view, as creating “fairer” economic relations. 
The obvious weakening of the farmers’ position within the Swiss dairy sector after its recent de-
regulation tends to confirm this perception: any strengthening of the producers’ position could be 
described as a re-balancing of the economic relationships. Besides, ‘local’ food consumption is 
seen as an expression of solidarity with farmers. However, the improvements are not evident. In 
the best case, the milk price paid to producers goes only a few cents up. However, the interview-
ees identify immaterial benefits as well. By investing in the production and the marketing of “lo-

                                                 
221 These limitation to mountain areas comes as well because of one of the donors of the project, an organisation that supports 
projects specifically in the mountain area 



 

1162 

cal” food, the producers gain control and autonomy, even only partially. Furthermore, the initia-
tives are creating identity and solidarity among the PO’s members; this is actually an explicit 
objective of case 3. 

Local as traditional  
Local products are often related to long existing food specialities. The ‘local’ takes here a tempo-
ral and historical dimension, often formulated within the semantic of ‘tradition’. The cheese spe-
cialities of case 2 are generally described as a local ‘tradition’ in relation the old cheese-making 
school, founded in 1889. The small scale production is another aspect of this traditional identity. 
The craftsmanship and competences of the cheese-maker are said to remain essential. Actually, 
the cheeses themselves are more recent and were basically created for the teaching activities of 
the school, without former making in the region. Besides, the processing uses the most modern 
knowledge and equipment. ‘Tradition’ is well-known for its ambiguity. And beyond arguments 
on the legitimacy of the claim, the construction of the localness draws clearly on the traditional. 

Local as a marketing strategy 
Local production in all three cases is although a ‘pure’ marketing strategy. As such, several di-
mensions of the ‘local’ mentioned above, are used to promote the local products. Provenance, 
proximity, tradition are arguments to advertise the products and to convince consumers who are 
willing to pay higher prices for specific added-value. In this analysis of the controversial con-
struction of the ‘local’, we do not explore the consumers’ point of view. However, “the” con-
sumer, as an abstraction, is omnipresent in the discourses. There is a unanimous statement in our 
interviews: the demand for ‘local’ products is increasing. Consumers want products they can 
trust, know where they come from, and know how they were produced. This appears to be one of 
the common basements of all three projects. To answer this demand does not even imply that one 
shares the same convictions. In this understanding of the ‘local’, cynicism is not prohibited. 

Discussion and conclusion 
The localness of the products resulting from the three case studies is multiple, diverse, and al-
ways re-negotiated. While explaining us how and why these products were local, the actors are 
constructing their otherness. Implicitly, they are pointing out their differences from the ‘indus-
trial’, ‘global’, and ‘anonymous’ food. These two categories are then constructed in parallel, 
within a moral framework that generally emphasises the benefit of the local.  

However, there are no strong proves of these food networks being radically better or more sus-
tainable than others. Economically these initiatives are still at their beginning and thus fragile. 
Important investment has been made and their profitability will be a challenge still for many 
years. Socially, elements indicating some improvements of the producers positioning within the 
network are found in all case studies. However, these are not major changes. The milk price paid 
to the farmers is barely affected and it is hard to tell if and how power relations are affected 
within the global system.  

In the literature ‘local’ production is strongly related to more ecological production. One would 
then expect references to environment in the definitions of local. However, ecological sustainabil-
ity is not central in the three case studies. Actors refer to environment goals mainly talking about 
food miles. Ecological benefits are mostly related to shorter distances and decreasing transporta-
tions, which is only accurate if compared with imported products. Furthermore, to increase the 
Swiss products’ market shares is often seen as a positive outcome for the environment per se. 
Indeed, there is an underlying idea that Swiss agriculture is globally more ecological and cleaner 
in international comparison. Even if contested (Baur & Nitsch, 2013), this strong belief seems to 
be widely shared in the Swiss farming context. It is related to strict regulation and a strong envi-
ronmental blending of the national agricultural policy (Mann, 2003 ; Chappuis et al., 2008). 
However, the development of the local productions in our specific cases did not imply modifica-
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tion on farm practices toward more ecological modes of production and environmental benefits 
are mostly ‘side effects’ of the re-localisation.  

Following our analysis, it appears that the three projects enact the ‘local’ in ways that do not 
transform radically the food network. However, small changes and openings for developments 
are identified, indicating progressive evolution toward more sustainable food systems. Our case 
studies confirm then Hinrichs’ statement that ‘localised’ food systems produce “modest socio-
economic, cultural and environmental shifts in encouraging directions” (2003: 43). These shifts 
are not all explicit or central in the actors’ strategies. A translation process occurs then, where the 
‘local’ is constructed and negotiated by the actors, human and non-human, involved in the net-
work. This process has implications, which lead to further changes in the network. If economic 
goals are dominant, these changes open new pathways to positive outcomes, at non-economic 
levels. As an example, further developments are in preparation in cases 2 and 3, to reduce milk 
and products’ transportations, and imports of fodder (notably Brazilian soy). Again, these 
changes appear as side effects of a marketing strategy.  

Nevertheless, such unintentional shifts toward more sustainable food networks warn us against 
overvaluation of explicit strategies and deliberate decisions in our understanding of food-network 
management. Drawing on ANT and Luhman’s system theory, Noe and Alroe suggest that social 
systems possess their “own internal rationality” that make them select and produce meanings. 
The farm possesses then its own agency, which is not the farmer’s agency (2006: 36). Similarly 
and as opening to further research and developments, we suggest that ‘local’ food networks pro-
duce their own meanings and definitions of themselves and of the ‘local’, in a translation process 
that is more than the sum of the human actors’ decisions and willingness. Therefore, because they 
started to build up a food network based on the ‘local’, actors could find themselves producing 
more sustainability than expected, because the network’s agency led them to such developments.  
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Abstract: The Belgian Texel sheep breed is a meat purpose breed, the Belgian form of the Dutch 
Texel breed, with muscular hypertrophy. Comparing the situation of this breed to others hyper 
specialized breeds in Belgium raise the question of the existence of a Belgian breeding model. 

We interviewed 11 stakeholders concerned by the Texel breed (breeders, scientists, veterinary, 
extension service technician, and butcher). 

Those interviews have allowed us to discuss three dimensions of the Texel breed management: 

 The breed is actually a breeding animals propose breed. 

Sheep meat is few consumed in Belgium and butchers seem to prefer crossbreed meat than pure 
Texel meat. As a consequence the main aim for breeding Texel is breeding animals selling. The 
breeders consider the selection activity as their activity, and underline that it is more interesting 
for them from an economical point of view to sell breeding animals abroad (United Kingdom). 

 The breed management follows a Belgian model and is as a consequence localized! 

The Blanc Bleu Belge cattle breed is clearly a model for the Texel breeders and several of them 
mention the “Belgian eye of the breeder”. Producing meat in quantity is the core motivation in 
this breeding model (a breeding model that echoes an engineering culture where performance is a 
core motivation). Among the organization of breeding in Belgium, the breeding shows contests 
are important places where this model is shared by breeders, even among deferent species. 

 The breed is very well adapted to its breeding situation but what about it adaptive capaci-
ties? 

The breed is mentioned as adapted to grazing (good quality grassland) and it is as well adapted to 
socio-territorial conditions of belgium (small area). The breed is  easy to breed (except during the 
lambing period very time consuming which means that flocks are often small flocks). It’s consid-
ered as well adapted to breeding animal production for crossbreeding. However, most of the in-
terviewed persons have mentioned failures in adaptation to changes in breeding conditions (big-
ger flocks, breeding in hot climate area for instance). 

Thanks to this case study, we discuss the fact that qualifying an agrifood system as “localized” is 
not enough and that it is crucial to understand and analyze the anchorages in local as dynamics 
and in their dynamics. 

Keywords: hyperspecialised breed, animal genetic resource, lock-in 
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Introduction 
In Belgium hyper specialized breeds have been selected for meat purpose, each one with a mus-
cular hypertrophy, in several livestock species. The best known is probably the cattle breed Blanc 
Bleu Belge, but a hyperspecialized pig breed have also been selected, the Pietrain, and a 
hyperspecialized sheep breed as well, the Belgian Texel sheep breed. 

The Belgian Texel sheep breed is a meat purpose breed, with muscular hypertrophy, and it is the 
Belgian form of the Dutch Texel breed. Indeed, even if very few references are available con-
cerning the history of the Belgian branch of the breed, it is clear that it comes from the Dutch 
Texel, itself having its origins the Texel islands area, and which also initiated the French branch 
of the breed. 

The breed is managed by an association for small ruminant breeding in Wallonie222, called 
AWEOC (Association Wallonne des Eleveurs Ovins et Caprins). This association is organized in 
breed commissions for each breed. The Belgian Texel has its own breed commission, different 
from the one for French Texel. The breed commission is in charge of managing the Flock Book, 
the “linear quotation”223, and to organize breed livestock shows (competitions organized at the 
province224 level). 

Comparing the situation of this breed to others hyper specialized breeds in Belgium raise the 
question of the existence of a Belgian breeding model with an anchorage in the Belgium territory 
(Daniaux et al., 2006). Considering territorial anchorage of those hyper specialized breeds echoes 
the statement of Hinrichs (2003) that there is a frequently used shortcut that consider food system 
localization as an automatic counterpoint to globalization (and the associated industrialization 
and homogenization of agriculture). The hyper specialized breeds can be referred to in terms of 
territorial anchorage (Daniaux et al., 2006) and are at the same time considered as the product of 
an industrialized and globalized form of agriculture (Stassart and Jamar, 2009). This case ques-
tions mainly the local-global dichotomy, through the apparent contradiction mentioned above and 
invites to question the term “local”. 

Comparing the situation of the Belgian Texel breed to others hyper specialized breeds in Bel-
gium, our aim is in this paper 

(i) to identify elements referring to a Belgian breeding model in various stakeholders interviews, 

(ii) to make hypothesis on the way this model was build,  

and (iii) to discuss the anchorage of this model in the Belgium territory on the specific case of the 
Texel breed. 

Thanks to this case study that we put perspective with other cases of localized food systems in 
Belgium, we discuss the question the term of “local” itself in the dynamics of local anchorage. 

 
A case study based on interviews 
We interviewed 11 stakeholders concerned by the Texel breed (breeders, scientists, veterinary, 
extension service technician, and butcher). The interviews were semi structured interviews con-
cerning, depending on the stakeholders, the main characteristics of the farming systems, the 
points of view on the breed, the motives for breeding it, the selection criteria, the collective man-
agement, the valorization 

                                                 
222 French speaking Belgium. 
223 A qualification grid attributing numerous marks to an animal depending on its morphological characteristics, which is similar 
in most of the points that are marked for any sheep breed in Belgium. 
224 Territorial organization in Belgium. 
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We made a thematic analysis of the interviews, distinguishing the several themes mentioned in 
the box 1. 

Box 1: Themes identified in the thematic analysis of the interviews notes 
-Comparison with other breeds 

 Comparing Belgian Texel with Dutch and French Texel 
 Comparing with the rare sheep breed Roux Ardennais 

-The selection model 
 The Texel Model 
 The Belgian selection model (comparing with Blanc Bleu Belge and Pietrain) 
 Fact that the selection have moved too far and move backward 

-Abilities and characteristics of the animals of the breed 
-Breeding activities at individual and collective level 

 Genetic management 
 Organization 
 Collective tools 
 Breeder figure  
 Request for care (during lambing) 

-Market for products of the activity 
 Economic sector for Texel 
 Market for breeding animals. 

 

As our aim was to compare this case to the other Belgian hyper specialized breeds, we mobilized 
the data from case studies concerning the Blanc Bleu Belge and the Pietrain breeds made in the 
SEED Arlon and mainly leaded by Catherine Mougenot and Pierre Stassart (Stassart & Jamar, 
2008 and 2009; Stas, 2007, Stas & Mougenot, 2009). 

 
The Texel breed management: a specialized and localized breed 
Those interviews have allowed us to discuss three dimensions of the Texel breed management: 

 
The breed is actually a breeding animals propose breed. 
Among the interviews two outlets have been identified for the animals of the Belgian Texel 
breed: 

-They can be sold for meat consumption. Sheep meat is few consumed in Belgium compared to 
other species and in particular beef. Direct selling represents as a consequence an alternative out-
let for the breeders. Butchers seem to prefer crossbreed meat than pure Texel meat. Meat quality 
is different from the meat quality of the Blanc Bleu Belge (genetic phenomenon explaining the 
hypertrophy are not the same). As a consequence, if the breed is a meat purpose breed its main 
use for meat production is as a breed for crossbreeding. 

-The main aim for breeding Texel is selling of breeding animals. The breeders consider the selec-
tion activity as their activity, and underline that most of the breeding animals are sold abroad and 
not in Belgium. Indeed breeding animals can be sold at a much higher price abroad (in United 
Kingdom Kingdom among other places) than in Belgium. Price of a ram can reach 500 000 
Francs (1 EUR = 40,3399 BEF) following a breeder. One of the breeders have compared in his 
interview the selling price of a breeding animal in Belgium (between 200 and 250€) to the selling 
price of a small lamb in England of in Irland (500 or 1000 €). 
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As a consequence, even if the Belgian Texel breed is presented as a meat purpose breed it is actu-
ally a breeding animals propose breed. 

 
The breed management follows a Belgian model and is as a consequence localized! 
The Blanc Bleu Belge (BBB in the following of the paper) cattle breed is clearly a model for the 
Texel breeders. One of the stakeholders interviewed mention their common relevance for cross-
breeding. 

Producing meat in quantity is the core motivation in this common breeding model. As a conse-
quence, in Texel, the criteria “meat” and the “dressing percentage”225 are important, which is 
similar in BBB. Motivation for breeding animals is linked to meat production: « c’est le plaisir 
d’élever des bêtes à viande » (« it is the pleasure to raise animals for meat purpose. ». However 
as mentioned earlier the meat quality is not the same in Texel and in BBB.  

Comparing Texel to BBB, and sometimes to Pietrain, several of the stakeholders interviewed 
mention the “Belgian eye of the breeder”. A Belgium model is visible in this comparison « le 
Belge est améliorateur au niveau de la viande » (« The belgian breeder improves the meat »). 
The Texel breeder’s figure is link to the figure of the Belgian breeder « on rejoindra peut être à 
un moment donné l’œil du belge par rapport à la sélection, le belge est un bon sélectionneur au 
niveau allez, on voit ça en Piétrain, on voit ça en Blanc Bleu. » (« We may at a moment meet the 
question of the eye of the belgian breeder for selection, the Begian breeder is a good breeder, you 
can see it with Pietrain, you can see it with Blanc Bleu »). This characteristic is linked to the 
« eye » of the breeder mentioned by several breeders, it allows for instance to assess the dressing 
percentage, or to spot an animal good for meat (carcass, shape of the back, shape of the leg) and it 
is often mentioned when a comparison is made with BBB. 

As a consequence, for the interviewed stakeholders, this selection model is localized, the entities 
of localization being Belgium (sometimes compared to other territories like France for instance). 

In their detailed analysis of the BBB model, to understand its irreversibility and where is situated 
the lock-in, Stassart and Jamar (2009) show that this anchorage go throw several dimensions 
(consumers used to the “lean and tender” referential, butchers that have developed a specific cut-
ting technique adapted to BBB, veterinaries that practice the cesarean section etc.). The comple-
mentary study of the Texel case reveals that among the organization of breeding in Belgium, the 
breeding shows contests are important places where this model is shared by breeders, even 
among deferent species. The role of the show contests is fundamental for breeders; it is a way for 
them to become known (and afterwards to sell breeding animals). It very probably contributes to 
the building of common references between species. One of the breeders interviewed explain that 
he decided to raise Texel after having spent time in those shows for BBB, when he was young, 
with his family. Animals in the shows are judged by confirmed judges that are trained by former 
judges, which also probably contribute to maintain a model. Indeed to become judge, it is neces-
sary to have participated to the contest during three years and then to be trained, judging with a 
confirmed judge during three years, before being confirmed as judge. 

 
  

                                                 
225 The ratio of carcass weight to live weight. 
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The breed is very well adapted to its breeding situation but what about it adaptive capaci-
ties? 
With this anchorage in a Belgium selection model, the breed is mentioned as well adapted to 
grazing (good quality grassland that can be quite easily met in Belgium) and easy to breed (ex-
cept during the lambing period very time consuming which means that flocks are often small 
flocks). The breed is qualified by the breeders themselves as a grassland breed. The vocabulary 
used to mention the adaptation of the breed is a vocabulary usually associated to hardy breeds: 
they say that it is a sheep easy to handle and few demanding in terms of food. Most of the farmers 
mention that their animals are fed mainly with grass, with supply of hay, haylage or other com-
plement when there is not enough grass or at specific periods (for instance before lambing). This 
« few demanding » breed dimension is to keep in proportion as it seems difficult to feed the breed 
on « poor » grassland, and as this characteristic is limited to the non lambing period. The lambing 
period is a period when the care demand is high, all the lambing must be kept under surveillance, 
and some of them must be guided. The breeders pretend that they minimize the use of the caesar-
ian section, as, contrary to the situation of the BBB, it is not profitable from an economic point of 
view. As a consequence, the breeders call the veterinary only if they consider the caesarian as 
mandatory because there is a risk of losing either the ewe or the lamb. 

The Texel breed is considered as well adapted to breeding animal production for crossbreeding.  

However, most of the interviewed persons have mentioned failures in adaptation to changes in 
breeding conditions (bigger flocks, breeding in hot climate area for instance). Several experiences 
of use of the breed in countries with hotter climate are mentioned by the breeders and have leaded 
to failures, animals having respiratory problems. Some breeders have also mentioned examples of 
colleagues that have tried to raise flock with high number of animals (more than 100 ewes) and 
they had difficulties (due to the care demanding during lambing), one of the breeder considers 
that to make a good selection activity the flock mustn’t be of more than a few dozens of animals. 

Moreover, it seems that when the project of the farmer is to valorize other products than breeding 
animals (meat or wool), the Texel breed is not chosen, or only used in crossbreeding. Pure breed 
Texel flock only aim at participating to contests shows and at selling animals. 

Here the lock-in’s characteristics are different from the ones for BBB (Stassart and Jamar, 2009).  
Main differences in the models are due (i) to the fact that in one case caesarian is the rule whereas 
in the other case it is used but avoid as long as possible (as the relative cost is higher for sheep 
than cattle), (ii), to the fact that there is a dissociation between the breeding animal and the meat 
product in the Texel case contrary to BBB. Several breeders mention a step backward that have 
been made after facing excesses226 in the selection of the Texel, we can see here that the breed is 
very well adapted to the situation in which it is raised but that it miss capacities of adaptation to 
territories with other natural and climate conditions, to other systems, or to other aims for produc-
tion. 

 
Local anchorage in of localized agrifood systems 
Thanks to this case study, we discuss the fact that qualifying an agrifood system as “localized” is 
not enough and that it is crucial to understand and analyze the anchorages in local as dynamics 
and in their dynamics and to question what is the “local” in such an anchorage dynamics. 

  

                                                 
226 Decrease of the size, modification of the morphology, probable increase of inbreeding 
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The different dimensions of local anchorage 
The different dimensions of local anchorage we can discuss through this case study are the fol-
lowing: 

-The anchorage by biological resources and bio-climate characteristics.  

The Texel is itself a genetic resource of the Belgian territory, as it has been selected in this very 
territory, and seems to have few links with vegetal resources, except the fact that it is demanding 
in terms of grassland nutrient qualities. The breed also demands climate conditions that corre-
spond to the Belgium territory (can’t be raise in conditions with too high temperatures). 

-The anchorage by territorial organization and collective tools: 

The shows contests play a role for the transmission of the Belgian model of animal selection. 
Other collective tolls play a role in the building of this model, like analysed by the previous stud-
ies of Pierre Stassart on the BBB case (qualification grid for the meat, model for meat cut etc.) 

- The anchorage by territorial organization and know-how: 

The veterinary activity and the know-how of the veterinary, but also of the breeder itself (for pre-
paring the caesarian section) are also a part of this model (one of the interviewed stakeholders 
compared with the close French situation where the breeders are not used to prepare the scene for 
the caesarian activity). The Belgian butcher develops also a specific cut technique that is part of 
the anchorage of this system. 

- The anchorage by the market and the consumption habits: 

This dimension of the anchorage is not important for the Texel breed as the main market for the 
main product (breeding animals) is abroad. On the contrary, in the anchorage of the BBB system 
(Stassart and Jamar, 2009) the Belgian consumers habits (with the lean and tender referential) is 
of the first importance. 

-The anchorage by the farming system linked to small land holders:  

We have seen that especially for the model to be maintained, the farming system involves small 
flocks and a majority of the breeders are hobby breeders (land resource is a rare resource in a 
country as Belgium with high population density). This characteristic is a key characteristic of the 
model, however it is not specifically corresponding to localized characteristics. 

The anchorage of the breed covers several dimensions, but this system is threatened by the fact 
that it lacks adaptive capacities, and it strongly raises the question of the renewal of the resources 
involved in the system, and in particular the genetic resource itself, as the selection process as 
made mandatory to put under surveillance the lambing, as the selection process as leaded to ani-
mals considered as fragile (respiratory problems in hot climate conditions for instance), and as 
some breeders mention the fact that they favor inbreeding to fix characteristics they are interested 
in. This question of the renewal of the resources in the system moves it away from classical sys-
tems studied in the LAS (Localized Agrifood Systems) studies area (Fournier and Muchnik, 
2010). 

 
The multiple meanings of “local”. 
As we have seen, local anchorage concerns numerous dimensions, but most of all this case study; 
when comparing it with other kind of LAS, invites to precise what is “local”. 

Indeed, the comparison of the Belgian Texel with the case of the « bœuf des prairies Gaumaise » 
(see box 2, Stassart and Stilmant, 2012) confirms the fact that the term “local” refers to very di-
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verse realities. In the Texel case, the « local » the stakeholders refers to is Belgium, they consider 
that there is a specificities of the Belgian breeder, that they for instance compare to the French 
breeder, and they consider that they can benefit this image (the reputation of the animals coming 
from Belgian selection on other territories is for instance illustrated by the fact that they use the 
term BelTex in United Kingdom to differentiate Texel from Belgian selection). In the “bœuf des 
prairies Gaumaise” project, the local is the Gaume territory, which is a territory that still have to 
be build but that is of the first importance for the stakeholders of the projects. 

What differentiate those two “local”? Is it a question of scale that defines the LAS? This compar-
ison indeed echoes the invitation that made Stassart and Stilmant (2012) to consider the local 
(and the territory) as notions that are built and situated. As a consequence, what is the local that 
makes sense for stakeholders has to be questioned in each situation, as well as the role given to 
this “local” in the development project designed by the stakeholders. 

Box 2: The «bœuf des prairies Gaumaise» case (from Stassart and Stilmant, 2012) 
This project has start in 2003 in the Gaume region in Belgium, in a frame of intervention-research leaded 
by a sociologist and an agronomist, with an aim to develop an alternative short chain satisfying citizen 
new expectations, overcoming the lock-in associated with the BBB model. 
It took place in the Gaume territory, in the south of Belgium, which seemed a good frame to bring about a 
convergence of interests and to associate heterogeneous stakeholders. This territory benefits a specific 
image for its life style, even if Stassart and Stilmant underline that it was more at the beginning of the 
project a “dreamt territory” than a “territory in project”. 
The aim was to sell a beef valorizing the local grassland, combining an aim to develop an alternative and 
quality food production and to manage an ecosystem. With an aim to overcome the lock-in linked to the 
BBB model in its multiple dimensions, the project associates a diversity of stakeholders from farmers to 
environmental managers or consumers. 
First ox were sold in 2007 and specification produced in 2008.
 
 
Conclusion 
The case study of the Belgian Texel breed, with its paradox invites to question the term “local”. 
Characterizing the dimensions of the local anchorage dynamics and a questioning the reversibility 
and the adaptability of the system we compared it to very contrasted forms of localized agro food 
system that echoes more to the LAS (Localized Agrifood Systems) research group research ob-
jects (Muchnik et al., 2008). This case study confirms that qualifying an agrifood system of local-
ized is not enough as long as the “local” term covers contrasted realities. 
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Abstract: Nowadays, Roquefort (RF) Cheese is processed from milk produced by dairy ewes in 
Aveyron. However, from the late nineteenth century to the end of the seventies, the RF proces-
sors used to buy milk in other areas: Corsica Island (CS) and Pyrénées-Atlantiques (PA). In the 
seventies, the dairy production skyrocketed in Aveyron leading the RF processors to leave these 
additional areas to focus on Aveyron only. Dairy producers of PA and CS faced a crisis as the 
outlets were to re-build. In both territories, a new dynamic was set up: re-birth of on-farm pro-
cessing (technical and cultural local memory) and implementation of other processors (local ones 
or multinational, cooperatives). SOCIETE DES CAVES, the main RF processor diversified its 
production remaining, even reduced, within each area of production. Furthermore, in the begin-
ning of the eighties, local actors created PDO (Protected Designation of Origin) products: “Ossau 
Iraty” in PA and “Brocciu” in CS. These PDOs still show difficulties in building consensus with-
in the local actors system. The history of each territory seems relevant as it influences their cur-
rent situation. We assume that the common history of “Roquefort” implementation and the period 
that followed its withdrawal have conditioned the current situation of both PA and CS systems: 
these last 40 years have been a period of re-appropriation (more or less complete and successful) 
of their productive system by the local actors. To analyse this period and their current situation, 
we decided to use the concept of “territorial anchorage” with two main characteristics. First, a 
space and a system of actors have a dynamic way of interacting. In such perspective, a long-term 
analysis provides a relevant vision of the trajectory of local systems. Such analysis could make 
the current situation more understandable and shed some light on the way they could evolve. 
Secondly, this concept integrates all kinds of relationships a community can have with its space, 
at various scales. Tightening activities to the area supposes a set of links with various intensity 
and anteriority (social cohesion, economic added-value, “terroir”). As these links have been re-
cently reactivated or re-invented, some elements are becoming territorial resources. These mech-
anisms are also under “new” external forces (hybridization of on-farm cheese processing, use of 
the territory’s image). This concept permits the comparison of two territories with similarities and 
divergences. Both cases can feed each other from a different trajectory or different links to the 
area. It might help us replacing the role of PDOs and understanding the levers used and con-
straints faced. 

Keywords: SYAL, territorial anchorage, trajectory, interdependence, Roquefort, Pyrénées-
Atlantiques, Corsica Island 
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Introduction 
A localized agrifood system (SYAL) is defined as “production and service organizations (agri-
cultural and agrifood units, marketing, services and gastronomic enterprises, etc.) linked by their 
characteristics and operational ways to a specific territory. The environment, products, people 
and their institutions, know-how, feeding behaviour and relationships networks get together with-
in a territory to produce a type of agricultural and food organization in a given spatial scale” 
(MUCHNIK, 2009: p1). We consider three different SYAL dedicated to the production of dairy-
ewe cheeses: the Roquefort cheese production system, the Pyrénées-Atlantiques227(PA) and 
Corsica Island (CS).  

Those three SYALs are interconnected. They have a history in common. Driven by an increasing 
need of milk, the Roquefort cheese system used to integrate the two other ones (from the late 
nineteenth century until 1980). They followed different trajectories afterwards leading to current 
divergent situations (CHAMPION et al., 2013). How can we explain their current successes and 
difficulties? How deeply their common history has influenced their current situation? To answer 
such questions, we have chosen territorial anchorage as a tool of analysis. Our goal is to trace 
their trajectories back to better understand:  

 How those various SYALS, specifically CS and PA, have been constructed 
 To what extent those historic elements are rooted in their present. More specifically, to 

what extent their interdependence, their common history, played a role in the construction 
of PA and CS’s SYALs’ trajectories.  
 

We make the hypothesis that the Roquefort Cheese SYAL played a significant role in the con-
struction of the two other ones, which have been considered as its “annexes”228 for a long time 
(DELFOSSE, 1992; 2007). To argue our position, we lay the foundation of this article, summing 
up the interdependent contemporary history of those three systems (1). We then expose the con-
cept of territorial anchorage, before illustrating its interest through a historical study (2).  

 

Trajectories of the localized agrifood systems 
For a long time, the whole specificity of Roquefort cheese has been its maturing in the caves of 
Combalou, in Roquefort-sur-Soulzon (South-western France). Thus, the caves owners detained 
the specific character of Roquefort Cheese. In the nineteenth century, as the Roquefort cheese 
achieved a strong popularity and knew an increasing demand, the cave owners initiated the de-
velopment of Roquefort cheese production. Quite rapidly, they took in charge the milk collection 
and processing, getting the quality of production under control. It led the collected farms to spe-
cialize in dairy production and to become integrated into the Roquefort cheese industry. In the 
same time, caves owners changed their trade organization, extending their cave and introducing 
new technology (RIEUTORT, 1995), which gave them access to export.  

In the following parts, we will expose the different periods that Roquefort Industry and its pro-
duction spaces went through: first the extension of the area of collection to Pyrénées-Atlantiques 
(PA) and Corsica Island (CS), led by the increasing need of milk in the late Nineteenth century, 
then the impulse given to dairy ewes production during the “silent revolution” after the WWII, 
leading to an issue of over-production and, therefore, to a re-organization of the Roquefort 
Cheese Industry as well as its collection areas.  

                                                 
227 Department in the South-West of France, divided in two strong cultural regions with no institutional acknowledgment, Béarn 
and Pays Basque 
228 Annexes or « associats » in French (REYNAUD, 1981) are “spaces tightly dependant or more precisely dominated by an 
external centre, but which don’t totally lose their personality et which boarders are clearly established” (DELFOSSE, 1992; 
p176). 
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The “annexation” of Corsica and Pyrénées-Atlantiques 
The Roquefort cheese demand was growing while the local dairy production was not increasing 
enough. The cave owners (become industrials entrepreneurs) decided to extend their area of milk 
collection to finally establish plants within CS in 1893 and within PA in 1904 (RIEUTORT, 
1995). Their strategy was to have access to great milk reservoirs, and, for CS, to collect milk ear-
lier in the season (October) permitting the lengthening of Roquefort cheese production.  

The establishment of Roquefort plants within both PA and CS impacted the breeding systems and 
the local cheese market organization. It led to the specialization in few species within breeding 
farms (several domestic species used to cohabit), and to the dairy specialization of ewe breeding 
farms. These two regions were based on pastoral breeding, mainly on double transhumance: the 
herd used to follow the grass growing all year long, plain in winter, and mountain summer pas-
tures in summer. Since Roquefort plants were set up in the winter spot, and were opened from 
October to March, breeders got the incentive to stay longer in plain and to climb later in the 
mountain (RENUCCI, 1970), Some breeders decided to settle down (plain or littoral). The persis-
tence of ancestral practices is remarkable as transhumance had not disappeared, but it had 
evolved with the simplification of animals’ movements, adapting to the new outlet (opening peri-
od of Roquefort plants). If the impact of Roquefort Industry has been so important at that time, 
this is because it was considered as an opportunity to many local breeders (RENUCCI, 1970). 
They had access to a greater and constant income, and they could give up a part of the massive 
work (on-farm cheese processing) in a context of lack of local working force. For those who 
maintained on-farm cheese processing, it had opened the local cheese market.  

The impact of Roquefort Industry has not been the same within each area of production. The evo-
lution of breeding system is correlated to the degree of influence of the Roquefort industry 
(ARNOS, 1934). For example, within PA, there is an opposition between Béarn Mountains where 
Roquefort impact has been weak, where ewe breeding and on-farm cheese production have been 
preserved and the Pays Basque where cheese tradition and other activities of production have 
been progressively reduced in favour of specialization in dairy ewe breeding for Roquefort indus-
try. It is also the case in CS, where the breeders from areas that were not easy to reach kept more 
strongly their cheese-making tradition (RIEUTORT, 1995). 
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Figure 1: Map of the collect area of the Roquefort Industry which center is the rayon and annexes (sic. “associats”) 
are PA and CS (DELFOSSE, 1992). 

 

After the First World War, the Roquefort Cheese production was threatened: the cut down on 
transportations gave opportunities to counterfeit copies and the farmers, who had been impover-
ished, seized fraud opportunities such as milk delaying. It resulted in the increase of defiance 
between the processors and the producers who feared that Roquefort enterprises would delocalize 
their activity. In order to ensure each group’s interest and to protect the cheese specificity and 
popularity, it imported to relieve such climate: the various stake-holders decided to protect their 
cheese by law, therefore to protect the conditions of its production and processing. After years of 
negotiation, a law was voted to protect Roquefort cheese (1925). To implement the law and to 
avoid any drifting, a joint-trade organization was created: the “confédération of Roquefort” in 
1930, gathering producers and processors. However, breeders from CS or PA were not represent-
ed in this organization; it only dealt with the “rayon229” producers (RIEUTORT, 1995). They 
were apart from the negotiation system. This way of functioning - PA and CS being “annexes” 
(figure1) - will be perpetuated until the end of the “Roquefort Era”.  

 

The increase of dairy needs after WWII: creation and diffusion of the “Roquefort model” 
The revolution occurring in the whole French agriculture has also happened in the dairy ewe sec-
tor (RIEUTORT, 1995). To enhance production, the “confédération” decided to set up a model: 
the “Roquefort model for dairy ewe production”. After a long period of study in the “rayon” 
(there were no references for dairy ewe breeding) (1950-1965), a performing model of intensive 
production was established (1965-1980). It has consisted in (DELFOSSE, 1992): i) Efficient se-
lection of the ewe breed Lacaune (main breed in the “rayon”), ii) Forage Intensification with in-
troduction of leys, iii) Improvement of sanitary management of flock and improvement of nutri-
tion, iv) modernization of barns and generalization of milking machines. The model set up was a 
success in the “Rayon” area. The “confédération” played a role of catalyst in the diffusion of 
technical innovations (RICARD, 1997). It was particularly efficient since the breeders unions and 
the industries supported it: agricultural modernization is a potential way to increase the aura of 
the enterprises and to establish industrial monopole (RIEUTORT, 1995). Moreover, nothing 
would have been possible without the good will of breeders: they were sensitive to progress and 
opened to technicians and local elected representatives. 

Considering PA and CS, the diffusion of such model has not been as fast and as equally estab-
lished as in the “rayon”. As we observed earlier, summarily, there was a modernization gradient 
operating within both production areas. Within PA, even though the majority of milk delivering 
                                                 
229 “Rayon“is the original collect area of Roquefort Cheese enterprises. This space is articulated around the historical center of the 
Roquefort Cheese: the caves of Combalou (RICARD, 1997). 
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breeders had kept traditional structures (small farms, rustic breeds, high density of farms), even 
though they were more impervious to technical innovation than breeders from the “rayon” (sur-
vival of traditional model shows no need for innovation), even though traditional breeding system 
impeded modernization (transhumance versus reproduction control), modernization occurred. It 
took more time than in the “rayon” area (1970-1990). Step by step, extension services were creat-
ed for technical improvement (Chamber of agriculture, a sheep-ranching centre,etc.). Within CS, 
the first real efforts on breed selection began much later, in the late eighties (RIEUTORT, 1995). 
The gap between the model diffusion and its establishment (time delay plus content), in PA and 
CS can be explained by the model’s lack of adaptation to rough mountainous conditions of farm-
ing and to persistence of pastoral breeding (RIEUTORT, 1995).  

 
Milk Overproduction and Roquefort industries withdrawal: the end of the “Roquefort era” 
After a time lapse for technical diffusion, the dairy production boomed within PA (from 7.3 Ml 
(1970) to 28.8Ml (1993)), above all in the hillside and the mountains of Pays Basque 
(RIEUTORT, 1995). Within CS, even though the local ewe breed has been known for its dairy 
capabilities, dairy production didn’t increase. Social factors can partially explain such delay and 
lack of efficiency: shepherd was not an attractive profession anymore and the number of breeders 
had decreased. Therefore, the production was hardly held by the increase of productivity of the 
remaining farms. Besides, the increase of productivity was not as important as in the other areas: 
there were no collective dynamics, and real estate was still insecure (VERCHERAND, 1989).  

The delay occurring within the “annexes” has not impacted much the Roquefort Cheese Industry. 
The implementation of the “Roquefort model” led to the increase and the lengthening of produc-
tion in the “rayon” between the sixties and the eighties. In the same time, the farms concentration 
occurred (split up by 4 between 1961 and 1993): the selection had been done on the need of in-
vestment (building and milking machines) and the need of increasing assets (real estate, flock). 
The smallest farms progressively disappeared and those remaining were the most effective, which 
strengthened the sector. By the mid seventies, the other production areas (PA and CS) were no 
longer necessary to Roquefort Cheese production. The Roquefort system was reconfigured: most 
of the Roquefort enterprises left these additional areas to focus on the “Rayon”, except Société 
des Caves (“Société”), the greatest Roquefort cheese processor that remained, even reduced, 
within PA and CS. However, this enterprise started a strategy of diversification of its production 
within the annexes, based on local recipes.  

Corsican and Pyrenean breeders were facing a lack of outlet for a part of their production. They 
needed to find alternatives to the Roquefort cheese Industry. Cooperatives were created; on-farm 
processing was enhanced again. In order to protect their own heritage from the diversification 
strategy of Roquefort industries, CS’s and PA’s breeders created their own PDOs: Ossau-Iraty in 
PA (1980) and Brocciu in CS (1983). In parallel, (in the seventies in PA, the late eighties in CS) 
breeders started to integrate technical progress in their breeding practices (breed selection), evo-
lution they had been impervious to before. This last period marked the end of the “Roquefort 
Era”, and the “re-birth” of territorial anchorage of PA and CS, the Roquefort Industries losing 
their prominent role of driver of their production system, and identified by the locals as a prob-
lem. 

Choosing Territorial anchorage as a tool for analysis 
Rewinding the history of those three productive systems would have no sense if we didn’t expect 
it to explain the current situation of Corsica Island (CS) and Pyrénées-Atlantiques (PA). To 
achieve such goal, we have based our analysis on territorial anchorage. We will expose its char-
acteristics as an analytic tool (2.1) before illustrating its interest exploring the trajectory of Geo-
graphical Indications in PA and CS (2.2). 
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Theoretical keys 
Territorial anchorage approach is an analysis tool of relationships between a sector and a territo-
ry, which permits to consider territory in its different dimensions and these relationships in all 
their reciprocity (FRAYSSIGNES, 2005). It explores the notion of territory underlining the his-
torical process of co-construction of a sector and a territory.  

A territory is “a developed space, socially constructed, culturally labelled and institutionally regu-
lated” (MUCHNIK, 2009). As a construct, it is the result of “a historical process involving socie-
ty acting on a given space, with its practices and representations;” (FRAYSSIGNES, 2005: p74). 
At a given date, a territory is a sensed space endorsing values, codes, norms (as a result of the 
history) and a result of the current human activity (economic, social and politic).  

To several geographers, the construction of a space into a territory results from a phenomenon of 
appropriation (FRAYSSIGNES, 2001, 2005). It can be institutional, like organizations or norms 
existing on a given space. To DI MEO (1996, 2005), this is an identity appropriation: space is a 
part of someone’s background. Therefore, to various inhabitants of a given space, the territory 
becomes a shared reference which has been built and inherited. It is also an economic appropria-
tion: a territory is a set of resources, generic and specific ones, on which human activity develops 
(FRAYSSIGNES, 2005). The approach generally chosen is to consider one of those aspects of 
appropriation, isolated from the others. However, this is their convergence that stabilizes the con-
struction of a territory. Such observation underlines the interrelations existing between the differ-
ent dimensions of a territory and its appropriation. It implies that they make a complete coherence 
of it. 

Territorial anchorage is defined by economists as “a localized process of collective learning real-
ized in order to generate resources” (ZIMMERMANN, 1998).With such definition, it is an inten-
tional process driven by economics; it is a strategic choice for the firm (FRAYSSIGNES, 2001). 
It implies a limited vision of territory, as a simple set of resources; but a territory is a web that 
influences economic strategies, practices and representations of stake-holders (CREVOISIER, 
GIGON, 2000). A group of persons is impregnated by the space they occupy; in return, they in-
fluence it by constructing common rules to manage this space and, thus, activating the resources 
it bears. This is this constant interaction between a community and a territory that tightens their 
link, makes it irreversible and constitutes territorial anchorage (FRAYSSIGNES, 2005). 
FRAYSSIGNES (2001) argues, for instance, that Lactalis, international group which partly 
bought Société des Caves (“Société”), has been impregnated by the territory: Lactalis did not 
demand any change about the strategy of transportation or the processing system that had been 
implemented by Société des Caves. Indeed, the international group had to assure its legitimacy as 
a newly integrated factor and therefore to accept some compromises considering the history of 
the Roquefort cheese System and its way of functioning. Thereafter, lactalis representatives got 
enrolled in this game, applying to the system’s rules. FRAYSSIGNES (2001) bases this behavior 
on « exchanges under constraint of identity preference » (SAGLIO, 1991). However, territorial 
impregnation cannot be reduced to economical constraints. Lactalis has complied with a given 
territory, preserving the coherence of such system, that is to say, the external absence of contra-
dictions, which lays on territorial elements (construction of common rules in one space of negoti-
ation, the “Confédération”). Such coherence has assured the Roquefort System longevity and the 
conservation of a high-value product. 

The second characteristic of the definition given by ZIMMERMANN (1998) is that it relies on 
the construction of localized collective rules, which is the construction of relative autonomy with-
in a given space (FRAYSSIGNES, 2001). “A system is autonomous if it has the ability to govern 
itself according to its own principles” (FRAYSSIGNES, 2001: p93). Autonomy cannot be total; it 
is included in a larger context operating with more or less intense constraints. These constraints 
are mostly economic (international market, WTO) or institutional ones (public policy), « and op-
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erate real framing on those sectors and represents factors more or less favorable to their anchor-
age” (FRAYSSIGNES, 2001: p100). Other factors might have to be taken into account: what 
about the historical interdependence of production areas governed by a strong industry and its 
impact on their proper territorial anchorage?  

As a territory is a construct, the interactions operating between a space and society aren’t linear. 
If territorialization occurs, the reverse can also happen. Therefore the interaction between a sector 
and a territory realizes a trajectory that is to determine. We illustrate now this point (2.2). 

 
Trajectories of Protected Geographical Indications in Pyrénées-Atlantiques (PA) 
and Corsica Island (CS) 
 

 Choosing certification to protect stakeholders’ heritage through local cheeses 
To solve overproduction issues, the major Roquefort cheese enterprise, Société des Caves 
(“Société”), chose to partially retire from CS and PA, and to initiate diversification in those terri-
tories (DELFOSSE, PROST, 1998). The local cheeses were at stake as the local know-how be-
came interesting for this industry: «Société» tended to appropriate the local cheeses recipes; at 
least to reinvent it, introducing technology and appropriating the image of authenticity and typi-
cality of regional cheeses. Within CS, «Société» notably decided to process Brocciu, a Corsican 
cheese made of whey, which has provoked tensions between locals and the industry 
(DELFOSSE, 2007). “Considering the importance attached by the islanders to these cheese pro-
duction and consumption, it was surely, not only an economic frustration, but also a cultural one, 
like a form of appropriation of what is considered as an element of the Corsican identity” 
(DELFOSSE, PROST, 1998: p12). Within PA, the diversification strategy started earlier. In 
1964, the society PYRENEFROM was created by «Société», in order to process local cheeses; 
most of them originate from Béarn (DEFLOSSE, 2007).  

This situation induced the choice of a protected designation of Origin (PDO) in both territories, 
Ossau-Iraty in PA (1980), and Brocciu in CS (1983). It was initially born by on-farm processing 
farmers who decided to build the PDO’s specifications in order to exclude industrial processing, 
to avoid industrial appropriation (RICARD, 1997). However, this was not the only possibility: 
the Corsican farmers had first attempted to integrate the “confédération” to keep control on what 
the industries would do within CS. As a “compromise”, “Société” had agreed to the creation of 
the “Société”’s delivery farmers corporation” which only had a consultative role at the “confed-
eration”. When the Industry decided to valorize entirely the whey produced in the “rayon”, pro-
ducing a copy of Brocciu, tensions were really expressed. It was about the embezzlement of tradi-
tional Brocciu (DELFOSSE, 1992; DELFOSSE, PROST, 1998). 

Considering the PDOs dynamic, local stake-holders had a reference in mind: the Roquefort 
cheese stakeholders had gathered and generated an institutional protection notably leading to the 
exclusion of the breeders from CS and PA. “The Pyrenees Producers have been able to make 
good use of the Roquefort lesson and obtained, in 1980, the protected denomination of origin for 
their dairy ewe cheese” (DELFOSSE, 1992: p194).  

Moreover, the diversification strategy of Roquefort Industries conditioned the choice of the prod-
uct to certificate. In CS, various typical cheeses have coexisted. “Societe” had tried to adapt their 
recipe to technical process but failed (DEFLOSSE, 1992), that is the reason why Brocciu became 
the local object of diversification, and, thus certification. Other choices might have been under 
the influence of history and Roquefort cheese systems’ dominance: the PDOs’ area and the core 
of technical specifications in each PDO. Stake-holders of both territories decided to include all 
the ancient collection areas even though it could lead to incoherence or conflicts. Despite a tradi-
tional divergence in cheese making between Béarn and Pays Basque and a cultural opposition 
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between those two spaces, the stake-holders decided to gather each other around the same certifi-
cation. The name of the PDO reflects such strategy: it has been completely made up, gathering 
the symbolic spaces of Pays Basque (Iraty Forest) and Béarn (Ossau Valley). Since the begin-
ning, it has been controversial, as it couldn’t reflect the local heritage to numerous farmers. 
Moreover, there are different types of cheeses depending on the origin of milk: pure ewe have 
been preferably located in Pays Basque while pure cow cheeses or mixed ones have been located 
in Béarn (CAZENAVE-PIARROT, 1985). The pure dairy ewe cheese was considered as top of 
the range, it was sold at a higher price. The Roquefort Cheese System monopole might have in-
fluenced the choice of Pure Ewe cheese in the Ossau-Iraty specifications. Cow milk became a 
“discount” product (CAZENAVE-PIARROT, 1985) leading to the production of distinct cheeses.  
In CS, the stake-holders made the choice to conserve ewes as well as goats in Brocciu specifica-
tions. More generally, the core of technical specifications has been highly focused on processing 
recipes. We can see two reasons: a direct one which is the hurry for on-farm processing farmers 
to protect their know-how from the industrial appropriation (SAINTE-MARIE et al., 1995); an 
indirect one which is the absence of need for breeding specification from Roquefort specifica-
tions and the industries demands during the “Roquefort era”.  

 Did the stake-holders succeed in the re-appropriation of their own space through 
certification? 

In both cases, if the cheeses certifications were initially led by on-farm processing farmers and 
some cooperatives, their set up were not exclusively devoted to on-farm processing and their suc-
cess was limited. Within both territories, even though “Société” was in a difficult position with 
farmers, regarding to its previous reorganization within PA and CS, the firm participated to both 
certifications. On the contrary, most of the set up industries have chosen a label strategy outside 
of the PDOs, based on the strong image born by CS (“Corsica”, “Fium’orbu”, etc.) and born by 
the Pays Basque within PA (“Etorki”, “Capitoul”, “Petit Basque”) (RICARD, 1997). 

Moreover, some stake-holders have denounced the lack of specifications in the PDOs. To 
ROGHE (1994), the delimitation of the Ossau-Iraty’s area was originally based on the presence 
of a dairy ewe cheese processing activity and the practice of transhumance by no-land shepherds. 
However, in the eighties, dairy ewe breeding has gone down the mountainous areas to plain. And 
in those cases, farmers have applied to the “Roquefort model”: dairy ewes have been Lacaune 
breed and there has been no pasture included in the breeding. Currently, most of PDO-certified 
farms are located in Pays Basque, the Béarn farmers on whom Roquefort influence had been 
weaker and for whom such dynamic might not be the solution. Concerning CS, a co-work be-
tween Researchers and Professionals has taken 20 years to make evolve the Brocciu from inher-
itance to “a process of social construction and the product of such process” (SAINTE-MARIE et 
al., 1995: p10). Stake-holders had initially based their product qualification on their common 
identity: “Being Corsican, they had recognized each other as co-owners of the Certification, 
without feeling the need to explicit what it meant in terms of accessibility to the added-value” 
(SAINTE-MARIE et al, 1995: p5). It has been a work of construction of coherence around a rep-
resentative product of different stake-holders, bearing different interests, but this has not been 
enough. The PDO have been weakened from both sides: the opportunistic ones who are avoiding 
constraining rules take advantage of the existence of a strong identity image, while the purists 
don’t adhere to such PDO, in which they don’t recognize their representation of territorial an-
chorage. 

 

Discussion  
Making the whole coherent  
The choice of certification based on a unique product might have led to the polishing of a rich 
local heritage. While everyone has identified and acknowledged the existence of various types of 
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products, the reaction of stake-holders in hurry has conducted to the simplification of such panel 
into one dominant form of product for a while. Béarn has been diluted into Pays Basque through 
stake-holders strategy (PDO and labels), dairy Cow cheese has been put outside of the certifica-
tion. This can lead to errors of representations as considering Ossau-Iraty originating from Pays 
Basque (FRAYSSIGNES, 2001). Similar polishing has occurred in CS. Focusing on Brocciu, 
every cheese could be processed as a “co-product” leading to the simplification of the range of 
typed cheeses. Moreover, not distinguishing goat Brocciu from ewe Brocciu led to hiding goat 
production under ewe production (greater volumes).  

The choice of PDO within each territory has been scattered with tensions and conflicts. The deci-
sions that were made regarding PDO’s areas and specifications were subsequently questioned. As 
stake-holders attempted to re-appropriate their own heritage, basing their action on Roquefort 
System references (legislative protection of Roquefort cheese and the “confederation”), they have 
made much time to make the whole sector and the different sake-holders strategies coherent, in a 
moving territorial context. The date of those PDO implementation states the early stages of their 
collective learning for renewing links to their territory.  

As exposed above, the notion of territory is the result of different processes of appropriations. 
Beginning with the identity appropriation, we consented that this is the construction of common 
references for a given community living on a given space. Identity references are “sensitive and 
memorial bases on which we build our varied ways to inhabit the world according to different 
relationships with ourselves and others” (ORTIGUES, 1989). The identity appropriation not only 
results of interactions among stake-holders of a territory (construction of territorial reference - 
FRAYSSIGNES, 2001), but also of their representation of their “neighbourhood” and interac-
tions with it. They defined “identity references” (MUCHNIK, 2009, p8) based on their represen-
tation of the Roquefort System and their own common identity (stage of reification). However, to 
regulate the development of their production system, they were led to construct their own stand-
ards and rules (TOUZARD, 2005), making coherence in their own territory.  

 
Construction of autonomy  
According to FRAYSSIGNES (2001), the construction of a territory is the result of evolving in-
teractions between space and community, but it is also integrated in a greater environment: its 
construction is submitted to external forces, mostly economic and institutional factors that oper-
ate at a larger scale. If territorial anchorage is built under such constraint, it is also built in regard 
to other territories. Stake-holders of a given territory have to build their own rule, taking into ac-
count their dependence to other spaces.  

French dairy ewe sector is a pertinent case of analysis for such demonstration. Historically, the 
Roquefort Cheese system based its dominance on the uniqueness of the Caves of Combalou and 
extended its milk collection area around this single place. The whole area of dairy production has 
become a space of diffusion of its own principles and rules. It seems to have shown a certain au-
tonomy considering the national policy, building its own network within the State (more “equal-
to-equal” relationship than “top-down” behaviour). Such configuration underlines the role of in-
terdependences between territories, “apart from” the national institutional context. To make the 
strokes bolder, we could deal with a “Roquefort cheese microcosm”. As PA and CS used to be 
part of this microcosm, their SYAL’s trajectories include the building of their autonomy in re-
gards to the Roquefort Empire. Still, the reminiscence of its authority is a fact.  

We should not think of references external to the territories to be randomly chosen and incorpo-
rated by the stake holders, they are in fact emanating from an historical process and a selective 
memory. When stake-holders integrate the territory as a part of their identity, they operate a se-
lection of its construction (DI MEO, 1996). They have judged this selection proper to strengthen 



 

1183 

a socio-spatial unit, “the past being rebuilt depending on the need of present” (FRAYSSIGNES, 
2005: p76). In the case of CS and PA in regard to Roquefort Cheese System, their common histo-
ry created a triangle of references which reciprocity has to be defined. These three systems are 
currently interdependent and CS and PA use Roquefort Cheese System as part of their history, as 
a crucial element of their memory, and a current reference that has influenced stake holders’ 
choices and behaviours.  

 
Conclusion 
Literature argues that a SYAL analysis cannot be done without giving importance to the historical 
factors that led its construction (CAÑADA, MUCHNIK, 2011; FRAYSSIGNES, 2001). Our his-
torical study of the French dairy ewe sector is giving a set of verification for the relevance of such 
interest. SYAL theorization needs to consider the dynamics of the system and to stimulate the 
approach of the long term processes at stake in order to better understand the current on-going 
phenomena. 

However, under the influence of economics, this approach often favors the trends in consump-
tion, and their role in the valorization of local production. Without denying the importance of 
such factors, it appears that this approach restrains the historical dimension of SYALs’ territorial 
anchorage. We demonstrated that, not directly determined by the market and the consumption 
trends, local actors arrangements are evolving under proper driving forces with representations, 
firm networks, professional identities, institution building. We emphasized the construction of 
territorial resources (such as cheese products in our example), territorial devices (such as PDO 
syndicates), that become forces able to help in structuring the territory and enhancing the territo-
rial anchorage in a systemic view. The appropriation of these territorial specificities is at stake for 
strengthening an identity shared by the local actors. 

Therefore, a food sector becomes SYAL when territorial elements make a system of it. “All sys-
tems are unstable; their evolution (consolidation/disaggregation) depends on the interaction 
(force of cohesion or repulsion) between elements in the systems” (MUCHNIK, 2009: p15). We 
assume that the interest of an analysis in terms of territorial anchorage considering such charac-
teristics is to embed SYALs as objects in time, in their own trajectory and to embed SYALs in 
space, in their interdependences - beyond their borders - and in their search for relative autono-
my.  
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Abstract: Geographical Indications (GIs), traditionally found in southern European Union (EU) 
countries, allow producers to defend their food products quality reputation while highlighting 
their geographical origin and value to consumers. The EU protected GIs normally require collec-
tive action for the registration process. But how much efforts are involved with these collective 
registration processes (e.g. reaching an agreement between local producers on the product speci-
fications, demonstrate the link between product characteristics and its quality, discuss oppositions 
by other interested actors) and how do group and organizational characteristics impact on them? 
We made cross-country comparisons of selected Protected Geographical Indications (PGIs) such 
as Styrian Pumpkinseed Oil, Café de Colombia and Tuscan Olive Oil to assess the institutional 
framework and its effects on transaction efforts, benefits and risks before and after PGI registra-
tion. In our comparative case studies we used transaction costs theory as conceptual framework; 
data was collected through semi-structured interviews and document analysis. Preliminary results 
show that the selected GI cases have diverse contexts, approaches and legal frameworks (includ-
ed implementing administrative procedures) with varying transaction efforts. While in the cases 
of the EU GIs farmers had to apply as organizations and reach a consensus between different 
stakeholders due to the democratic nature of the process (e.g. they had to join forces with local 
administrations to define the GI strategy due to a strong interest in identitary products), in the 
Colombian case the registration process was managed by a robust coffee federation on the na-
tional level that acts on behalf of coffee growers since 1927. This implies that the ex-ante transac-
tion efforts in the EU cases involved substantial time to consolidate the conflicting interests of 
large and more heterogeneous groups of supply chain actors. In contrast, the Federación Nacional 
de Cafeteros de Colombia absorbed the transaction efforts of farmers by taking the leading role 
and pushing the PGI registration process with less conflicts and discussions with Colombian ac-
tors inside and outside the Federación. We conclude that institutional frameworks, group size and 
heterogeneity, ex-ante organizational robustness as well as motivations for GI registration have 
an effect on transaction efforts. Furthermore, group processes can also result in indirect transac-
tion benefits such as on social and human capital. 

Keywords: Protected Geographical Indications, registration process, transaction efforts, compar-
ative case study analysis 
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GIs and the relevance of institutions for collective action 
Geographical Indications (GIs), traditionally found in southern European Union (EU) countries, 
allow producers to defend their food products quality reputation while highlighting their geo-
graphical origin and value to consumers. The registered GIs encourage diverse agricultural pro-
duction, protect product names from misuse and imitation and help consumers by giving them 
information concerning the specific character of the products (European Commission, 2013). The 
EU protected GIs require collective action of various supply chain actors for the registration pro-
cess (Reviron & Chappuis, 2011). Before registration, a group of producers must define the prod-
uct according to precise specifications. If producers are located in the EU, they should send the 
application to the national authority, while non-EU producers, after the name is protected in the 
origin country, can fill in an online application or send it to the Commission directly or via the 
national authority (European Commission, 2013). Neilson (2007) identifies that a supporting in-
stitutional environment is necessary for farmers’ access to value added markets. This is particu-
larly true for the GI registration process, where institutions allow for and shape the interaction of 
supply chain actors. There is a lack of research on the ideal institutional frameworks in which 
farmers may access to and benefit from the GI market (Teuber, 2010) and on the institutional 
mechanisms allocating costs and benefits of GI protection between the different actors of the 
supply chain (Bowen & Zapata, 2009). Due to the collective nature of GI-registration processes, 
farmers and/or other supply chain actors should meet, negotiate, find agreements and make joint 
decisions. All these activities result in considerable transaction efforts on the meso-level of pro-
ducer organizations. According to Hanna (1995) we distinguish an ex-ante (i.e. before registra-
tion) phase and an ex-post phase after registration. Whereas top-down processes mostly result in 
low ex-ante costs and high ex-post costs, participatory processes usually have high ex-ante and 
low ex-post costs (Hanna, 1995). 

Randall (1981) argues that transaction efforts are spent to a transaction service. Thus, time efforts 
for obtaining information, for negotiations and other forms of interaction can result in transaction 
benefits that go beyond the mere GI protection, such as social or human capital development 
(Penker & Klemen, 2010). On the other hand, the governance of participatory group processes 
also bear risks (Enengel et. al. 2011), such as missing information, the establishment of new entry 
barriers or unsolvable conflicts (Muradian & Pelupessy, 2005). The guiding assumption of this 
paper is that different institutional frameworks result in different patterns of transaction efforts, 
risks and benefits and that some processes are more cost-effective than others (Penker & Klemen, 
2010). For an analysis of the institutional environment’s effect on transaction benefits, risks and 
costs associated with GI registration processes, we opted for a cross-country and interdisciplinary 
approach.  

The paper starts from a theoretical background on transaction costs and institutional analysis (par. 
2) and then goes more in depth into the case study analysis, starting from the methodology used 
(par.3) in order to  analyze the transaction efforts, benefits and risks of registered PGIs in Austria, 
Colombia and Italy (par.4). Some conclusions on the preliminary results are drawn (par.5 and 6).  

 
Background for empirical transaction efforts and institutional analysis 
The empirical study will be guided by empirical transaction cost analysis (e.g. Enengel et al., 
2011; Falconer & Whitby, 1999) and the institutional analysis guided by Ostrom’s Institutional 
Analysis and Development (IAD)  framework, in particular some selected action arena variables 
(Ostrom, 2007b). 
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Transaction efforts, risks and benefits 
Transaction costs include all the resources used to create and maintain property rights (McCann 
et al., 2005). Work time lost in meetings, time required to acquire information and communicate 
with other actors, and direct monetary expenditures for information, travel and communication 
are the main elements (Allen, 1991; Hanna, 1995). We have analyzed the activities of the various 
collective entities involved in the process of GI registration before and after registration, without 
necessarily giving them a monetary valuation. This is why we refer to them with the term “trans-
action efforts”, rather than “transaction costs”. Production costs or compliance costs for adopting 
production processes to the common standards agreed upon by individual firms are not taken into 
account. 

Transaction risks refer to challenges of group processes and collective decision making, such as 
conflicts or dominant personalities (Enengel et al., 2011) but also to the extent to which leading 
actors exercise control over information and production activities and therefore can shape the 
functional division of labor along the chain, set entry barrier and distribution of profits (Muradian 
& Pelupessy, 2005). 

Regarding benefits of PDO and PGI, there are a myriad of studies, mostly case study research 
(Belletti & Marescotti, 2011a). Researchers and rural development agents emphasize on the indi-
rect benefits resulting from an intensified interaction of producers, processors and traders during 
the registration process (Penker & Klemen, 2010). In addition, producers may become more 
aware of consumer demand and by learning from each other gain new knowledge of quality sys-
tems, commercialization channels and marketing strategies (Muradian & Pelupessy, 2005). More 
interaction during the registration process could result in improved horizontal integration, in 
tightening of social networks or better quality standards that are context-adequate and are broadly 
accepted (Penker & Klemen, 2010). Awareness for the reputation and special characteristics of 
the product and the production region demanded by consumers might also improve self-
confidence and regional identity regional development and pride of being native of the region 
they come from (Belletti & Marescotti, 2011b). Consequently, we also looked at the direct and 
indirect benefits of the registration process.  

The institutional analysis and development framework 
As producer group manage the common resource of the reputation of its regional product, we 
opted for the long-standing Institutional Analysis and Development framework (Ostrom et al., 
1994) designed for the institutional analysis of common pool resources. The framework’s core is 
the conceptual unit called the ‘action arena’ (Ostrom et al., 1994; Ostrom, 2007b) or ‘action situa-
tion’ (Ostrom, 2007a). It is defined as the social place where actors interact, make decisions, 
solve problems or fight (Ostrom, 2007a). The character of the action situation shapes activities, 
interactions and exchanges among individuals. The framework furthermore identifies a set of 
variables that characterize and influence action situations (such as the exogenous legal frame-
work, the biophysical characteristics of production and processing, group size or group heteroge-
neity).  

Our analysis starts describing the legal and organizational framework, gives a brief insight into 
the bio-physical characteristics of the products (e.g. pumpkin oil, coffee, olive oil), the attributes 
and characterization of the organizations and the actors involved in the process (number, hetero-
geneity, level of trust) and the relevant rules-in-use (Hess & Ostrom, 2005). The core of the anal-
ysis focuses on the action situation, i.e. the patterns of interaction of the supply chain actors and 
the resulting effects on transactions efforts, benefits and risks. 

 
 
 



 

1189 

Comparative case study approach with combined methods 
We decided for a comparative case study of already registered GIs in EU based on semi-
structured interviews and on document analysis, and thus on a recall procedure which might re-
duce the quality of the responses and only allow for a limited level of detail (Mettepenningen & 
Van Huylenbroeck, 2009). The alternative of selecting running registration processes and moti-
vating producers to document time and monetary efforts over the whole processes was excluded 
due to the time effort and the large commitment needed by the producers filling in detailed forms 
over a long period. 

Though developing countries are generally considered disadvantaged due to weak institutional 
structures (Dixit, 2004), we present an exceptional case in which coffee farmers have created a 
strong institutional structure since 1927. Thus, we started our selection with Café de Colombia 
PGI, the first third country product registered under EU law (European Commission, 2013). Then 
we looked for two comparable cases in Austria and Italy (Table 1). Selection criteria included: 1) 
Successful PGI registration to get insight into actual costs, benefits and risks. 2) Supra-regional 
scope of PGI (ideally an internationally marketed product that is also renowned outside the pro-
duction area). 3) Access to information and interview partners. 

As we decided to include already registered GIs, we were able to choose among more than 1.204 
PGIs and PDOs registered in the European Union (European Commission, 2013). 

Tabelle 1: PGI cases included 
Main characteristics Steirisches Kür-

biskernöl (Pump-
kinseed oil, 

Austria) 

Café de Colombia 
(Coffee, Colombia) 

Olio di oliva To-
scano (Olive oil, 

Italy) 

In charge of PGI man-
agement 

Gemeinschaft 
Steirisches 
Kürbiskernöl 
g.g.A. 

Federación Na-
cional de Cafeteros 

Consorzio per la 
tutela dell’olio 
extravergine do 
oliva Toscano IGP 

PGI application July 1995 June 2005 June 1997 
PGI registration  July 1996 September 2007 March 1998 
Geographical delimi-
tation 

10 districts in 
Styria, 3 districts 
in Burgenland, 6 
districts in Lower 
Austria 

20 Colombian cof-
fee states in certain 
altitudes and mu-
nicipalities 

Almost the entire 
Tuscany region  

Type of product Pumpkinseed Oil  Green and proc-
essed coffee 

Extra virgin olive-
oil 

 
The interviews and identification of relevant documents took place from July through September 
2012 in Colombia, from October 2013 through February 2014 in Austria and Italy respectively. 
Data collection was followed by qualitative and quantitative text analysis (Patton, 2002). Inter- 
and cross-case triangulation as well as reflective loops (Yin, 2009), i.e. discussion of intermedi-
ary and final results with local stakeholders and international experts, should help to increase the 
validity of the analysis. 

Empirical results on the institutional environment and patterns of transaction ef-
forts, risks and benefits for Café de Colombia 
This paper presents the results of the Café de Colombia PGI, as data of the other cases are still 
under collection and elaboration. 
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The PGI processes and their institutional environment 
Results from interviews revealed that the prompt registration process of the Café de Colombia 
PGI in the EU, from 2005 to 2007, was possible due to the long coffee tradition and the well-
established collective arrangements and institutional framework of the Federación Nacional de 
Cafeteros de Colombia. The federated coffee system involves coffee growers, the Federación, 
Coffee Grower Committees (gathering of the extension staff and regional and local representa-
tives of federated coffee growers), coffee purchasing points usually organized under coffee coop-
eratives, quality control and logistics (Almacafé), inspection offices at harbors (Oficinas de 
Inspección/Almacafé), product certification offices (Almacafé, Cafecert) and a research entity 
(Cenicafé). The design of the rules governing the use of the PGI formally started in 2005 and was 
based on the quality standards developed over decades in the past for quality export coffees.   

Transaction efforts of the PGI registration and implementation 
For all cases we identified three main work packages before registration: 1) Conception and con-
sensus on the GI system; 2) Product specification and scientific analysis; and 3) Registration of 
the PGI. For the Colombian case we observed that although the efforts for the first work package 
(e.g. obtaining consensus between approximately 90 coffee representatives of about 500,000 cof-
fee growers and other stakeholders) were relatively high, they may be lower in comparison to the 
European cases. The 90 elected coffee grower representatives acted on behalf of the coffee grow-
ers affiliated to the Federación Nacional de Cafeteros and formally endorsed the application pro-
cess. The decision was taken during the annual meeting at the Congreso Nacional de Cafeteros in 
December 2004. Regarding the second work package, Colombian interviewees stated that (scien-
tific) efforts were high for the second work package in terms of scientific analysis when linking 
the established quality to the geographical origin. The actors involved were about 13,000 farmers 
(for collecting coffee samples) and employees of the federated system (Federación, Cenicafé, 
Coffee Grower Committees) as well as external personnel. The registration process also involved 
the use of Near-Infrared Spectroscopy (NIRS) technology, which allows characterizing the bean´s 
spectral print –analogue to a human finger print – and became a useful scientific method to un-
derstand the beans components related to their origin and therefore detect coffee origin infringe-
ment. The NIRS technology has now been deployed in Colombia’s sea ports as an additional 
origin control device. The overall registration process was relatively fast and lasted a bit more 
than two years. After the registration, the Federación started contacting brand owners and roasters 
to contract them as PGI users. This process involves two major activities that are taking consider-
able time: 1) Contacting internationally PGI -would be users that voluntary adopt the already es-
tablished rules of how to use the PGI. Coffee growers are not vertically integrated and basically 
sell green coffee, thus roasters or brand owners are required to make the PGI effective. Since the 
Café de Colombia PGI was recognized under EU law to December 2013, a total of 122 brands 
belonging to 55 roasters have been authorized as users. 2) Training of coffee growers to translate 
the abstract concept of GIs into something meaningful for them.  

Transaction risks of the PGI registration and implementation 
The Café de Colombia PGI was the first non-European country PGI registered in the EU; thus 
according to the Federación’s staff some of the main challenges faced were the unexplored Euro-
pean and national legal situation regarding GIs and the lack of experience on the international GI 
by involved organizations. After registration some of the main risks/challenges involve: 1) Con-
vincing internationally acting processors to implement the PGI and to adopt already established 
rules of how to use the PGI. Industrial processors (roasters, soluble coffee processors for PGI and 
additionally green coffee buyers for the Denomination of Origin obtained in Colombia) were not 
involved at the beginning of the process. If they are not willing to communicate the geographical 
origin to the consumers (e.g., by putting the label on not-blended coffee coming from Colombia), 
it will be difficult to tap the commercial potential of the PGI registration. 2) Avoiding high ex-
pectations by coffee growers regarding additional price premia due to the registered PGI.  3) Fac-
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ing unfair competition (bad faith) and free-riding. Free-riding is still an issue, although its detec-
tion and combat is now easier with PGI registration and origin tracking possibility, for instance 
by using Near-Infrared Spectroscopy.  

Transaction benefits of the PGI registration and implementation 
Interviews revealed that the main transaction benefits before registration involved: 1) Better 
knowledge and experience acquired by actors involved in the registration process. Most of all, the 
Federación, the coffee research center (Cenicafé) and Almacafé (quality control) developed and 
learned new scientific tools and legal aspects regarding the GIs. 2) The product and its regional 
quality, thanks to the link between quality, chemical and origin analysis performed was better 
profiled which in turn improved the origin traceability to identify Café de Colombia and differen-
tiate Colombian regional coffees. Thus, the PGI process became an opportunity to consolidate 
and improve the quality definitions previously established for Colombian coffee and its regional 
origins. Before the PGI process Federación’s cuppers were able to sensory differentiate Colombi-
an coffee from other origins as well as regional coffees within Colombia.  

We have asked for expected benefits hoped to result from the registered PGI in the long run: 1) 
Expected price premia to be transferred to coffee growers in the long term, by narrowing the sup-
ply from specific and recognized origins and protecting it from blending. The price premia is 
hoped to increase as a result of this segmentation strategy which in turn, through the purchase 
guarantee policy applied by the Federación, can mean higher prices for growers of top-quality 
coffee at purchasing points. 2) Improved long-term relations and communication between coffee 
growers and roasters and brand owners. The GI is also hoped to empower the growers’ role 
among the value chain members. It will take more time to see whether price premium and im-
proved long term relations will actually result from the PGI registration. 

 
 
Discussion  
By delegating the registration efforts to the Federación, the approximately 500,000 coffee grow-
ers could minimize efforts and risks of the PGI registration such as long term group processes and 
high bureaucratic hurdles (Ilbery & Kneafsey, 2000; Reviron & Chappuis, 2011). The action are-
na shows a robust, nested multi-level organization with a history dating back to the year 1927 that 
involves collective arrangements with coffee cooperatives in charge of coffee collection, coffee 
quality control (Almacafé/Cafecert), research entity (Cenicafé) and Coffee Growers Committees 
in charge of the extension services. Thus, there were not really new efforts regarding the produc-
tion, logistics and monitoring (e.g. quality control) activities as these have been well-organized 
and constantly improved since the creation of the Federación. The Colombian case shows that 
efforts can be shifted to a robust pre-existing organization. Penker and Klemen (2010) show simi-
lar shifts to a private consultant engaged in GI registration processes. In France, the national au-
thority (Institut national de l'origine et de la quality, INAO) seems quite helpful in minimizing 
transaction efforts for producers, i.e. producers are supported by transforming private transaction 
costs in public ones (Profeta et al., 2010). 

The Colombian case confirms that efforts are not only needed for the creation, but also for keep-
ing the (GI) property (McCann et al., 2005). Despite the limited experience with GIs (e.g. on how 
to access legal services, scientific knowledge or financial resources), the Federación was able to 
demonstrate the link between the product and the geographical origin according to Colombian 
national and EU legal requirements within a short time period. It will take an even longer road, to 
actually establishing the property right for realizing the envisaged price premium and avoiding 
major free riding on the Colombian coffee reputation. 
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Whereas elsewhere farmers acquire experiences, capabilities, knowledge during the effort-full 
process of establishing GIs (Giovannucci et. al., 2009), in Colombia, human capital development 
was restricted to the Federación and its organizations. Associated GI capacities of farmers are 
built now by specific GI training. This supports Hanna’s (1995) argument that transaction efforts 
minimized in the ex-ante phase have to be invested afterwards, in our case after the registration. 
Similarly, the risk of finding agreement along the supply chain has been shifted to the implemen-
tation phase by involving international processors after registration only. Thus, the straight Co-
lombian registration process avoided many risks often associated with participatory processes 
(Enengel et al., 2011; Hickey & Mohan, 2004) in the registration phase. The commercial success 
of the Colombian PGI strategy however ultimately depends on international processors’ willing-
ness to agree with the rules for PGI-use established by the Federación.  

Though Cafe de Colombia PGI is already registered, we do not have the full picture of associated 
transaction costs, benefits and risks. But even if we had all the data, a full cost-benefit assessment 
would be very challenging, as it depends on the comparative assessments of different benefits and 
risks that cannot easily and convincingly be transferred in monetary values or other units that can 
be directly compared to time and monetary effort.  

Preliminary conclusion  
The analysis shows that efforts for GI registration and implementation are considerable and that 
most of them result from the interaction of various supply chain actors. We also see that efforts 
for individual producers and in the case of large numbers of producers, such as the coffee grow-
ers in Colombia, shall be shifted to producer organizations. In an institutional environment where 
robust pre-existing producer organizations with established rules for decision making and for the 
allocation of costs and benefits do not exist, professionally acting and well-staffed public authori-
ties or experienced consultants can support producers on their (often long) way of self-
organization and thus can considerably accelerate - and might even be a prerequisite for - a suc-
cessful registration process. However in parallel, associated risks and benefits of group interac-
tion with other (more numerous) and more heterogeneous supply chain actors will be postponed, 
too. Despite the insights generated from the cases analyzed, we have to be aware that their varia-
bility, each of them successful in itself, also indicates that there will be no panacea for a perfect 
GI registration and implementation process.  
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Abstract: This article highlights the outcomes of the implementation of the New Culinary Coun-
try program implemented in to facilitate and speed up the emergence of the new rurality in Swe-
den. Based on results from focus groups and one group interview conducted in eight land-
scapes/counties during 2013 and a state initiated evaluation of the NCCP, the study answers the 
following questions: What has been achieved by the policy change so far? Which are the main 
challenges and opportunities of and for the NCCP? The results show that the NCCP has led to a 
higher degree of regional coordination of actions and resources at regional level. Cooperation and 
coordination in turn have proved to be the main factors behind the most successful experiences. 

Keywords: territorial development, new rurality, rural development policies, Sweden 

 
 
 
Introduction 
The new rurality stands for a process in which rural and agricultural agents reinvent themselves 
by supplying not only products to fulfill nutritional demands, but also recreation and leisure op-
portunities in beautiful landscapes, secure future environmental sustainability, provide post-
industrial job opportunities, promote growth, counteract depopulation of rural spaces, promote 
gender equality and offer regions and nations a sense of history and tradition.The main expres-
sions of the new rurality in Europe are diversification of farm activities, increased share of part-
time agriculture, the valorization and patrimonisation of previously marginalized areas through 
the use of quality schemes that link agro-food products to their origin,  the articulation of local-
ized agri-food systems, short food chains and/or community supported agriculture and an up-
swing for rural toursim (Losch 2004, Rytkönen 2013, Bonow et. al 2011).   

In Sweden, almost a century of a state led quest for increased productivity led to a far reaching 
homogenization of farm size and continuous efforts to increase productivity. This led to the erad-
ication of on-farm elaboration of agro-food products and small scale food elaboration. Agricul-
tural activities were subjected to the industrial sector's objectives and the abandonment of small 
farms was an important goal to secure sufficient labor force for the flourishing industries. Also 
legislation and regulations concerning food production were adjusted to cope only with large 
scale production. In a historical perspective, the policies that created a landscape of highly effi-
cient family farms and a highly centralized food industry made perfect sense. Sweden is a small 
country, with a relatively small population and in order to successfully industrialize at the same 
time that food security and food safety was to be achieved, the productivist paradigm offered the 
best solution.   

Since Sweden became a member of the European Union, former ideas have become obsolete and 
abandoned. Today a shift away from only promoting continuous productivity gains has been set 
in motion and a wider concept of rural and even regional development has become an important 
component of agricultural policies.  
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The policy shift is the result of many interacting factors. Changing world market conditions with 
a rapid process of centralization and consolidation in the agro-food industry, the internal dynam-
ics of the common European market, changing consumer concerns and preferences, but also 
changing farmers strategies to cope with shrinking farm income and/or lack of possibility to con-
solidate and increase the scale of operations are some of the causes behind the policy shift. 

In some ways, the new policy reinforces a process that was set in motion a long time ago, but that 
has become stronger and stronger. The reemergence of farm dairies, the establishment of a wine 
sector, the intensification of farm tourism, the constant increase of farm stores are just some of 
the many expressions of the new Swedish rurality (Rytkönen 2013, Rytkönen et al 2013). But in 
spite of the increased importance of this new process and new policies, the topic has been widely 
neglected by previous studies. The contribution of the current article is to highlight the emer-
gence of the new Swedish rurality by illustrating the impact of recent policy changes and the 
challenges and opportunities that these create. Since the focus of the article is on ongoing pro-
cesses, the emphasis of the article is will be put on the most important policy program imple-
mented during recent years, the New Culinary Country Program (here after NCCP). Some of the 
questions to be answered are: What has been achieved by the policy change so far? Which are the 
main challenges and opportunities of and for the NCCP? 

 
Methods and sources 
This article is based on seven focus groups conducted during 2013 in the counties of Jämtland, 
Skåne, Södermanland, Uppland, Västerbotten, Västernorrland and Östergötland and one group 
interview conducted in, VästraGötaland. The selected cases are representative in terms of geogra-
phy and socio-economic development.The stakeholders invited to the focusgroups/group inter-
view were representatives for producers organisations, local authorities (country board admin-
istration, municipalities), leaders of important projects,NGO’s, producers, regional representa-
tives of the national farmers’ association, tourism organisations, local universities and other 
knowledge centers. The counties were selected with the aim of getting a representative sample of 
Sweden. The data collection was done within the frame of an applied research project that aimed 
to deliver an embedded answer on how to move forward in the process of territorialisation of ru-
ral development in Sweden, more specific how to build gastronomic regions. The project was 
initiated by the Minister of Rural Affairs, but conducted by the National Farmers’ Association 
LRF) in cooperation with Restaurangakademien (a leading gastronomy school) and Södertörn 
University. Gastronomic regions have been denominated as the unit to organize rural develop-
ment from a territorial perspective. Prior to the project the Swedish Government and other stake-
holders had studied other relevant European experiences, for example the Austrian Genussland 
Österreich. But the question of what a gastronomic region can be in a Swedish context and how 
could these be organized and delimited, still needed to be answered. The main questions of the 
project were: What is a gastronomic region in a Swedish context? How can gastronomic regions 
be delimited? And How does the process to develop gastronomic regions look like? The main 
results of the project have been reserved for the main project report, however the focus 
groups/interview offered an in-depth insight on the impact of the NCCP at regional level and also 
of the expressions of the new rurality in different parts of the country – these results are presented 
below.  
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Institutional change – from productivism to rural development 
Institutions are often defined as the rules, regulation and practices that govern human behavior. 
Depending on the context, institutions can grasp a wide variety of formal and informal expres-
sions. In rural contexts, institutions entail not only the rules, regulations or policies that entail 
agricultural production. They also include rules, regulations and practices on housing, infrastruc-
ture, public services and many other features that have special “rural” connotations (Goodwin 
1998). In this particular case, the choice of subject is a policy package design to create a change 
in productive activities and although the following story also has profound effects on the entire 
rural context, the following lines will be delimited to the purpose of the study. 

The productivist agro-food policies in Sweden were formulated in agreement between the Social 
Democratic Party and the Agrarian Party through the “cow deal” agreement reached in 1932230 
and the 1947 agricultural bill that instated a standardized agricultural unit and aimed to speed up 
productivity gains in family farms of between 10-20 hectares. The agro-food policy package in-
cluded subsidies, negotiated prices and transfer of knowledge. Agreements were made at the na-
tional level between the state and the farmers and everything was channeled out to farmers 
through the county board administrations and national public agencies. The effect of this policy 
was a strengthening of family agriculture and a focus on productivity gains. 

The agro-food model became obsolete during the 1980’s due to rising costs and was abolished 
through the deregulation bill adopted in 1990. But the Swedish EU membership in 1995 retroced-
ed the process as the CAP became the new political agenda. It was first in 2003, when decoupling 
of farm support forced a change that a totally new course was set to fulfill the focus shift from 
agricultural production to rural development (Government document 2003/04:137 and SOU 
2006:101). 

In 2007 the government adopted a new agro-food development program and in 2008, the Sweden 
the New Culinary Country program (hereafter NCCP) was launched with finance from the Rural 
Development program through modulation, e.g. transfer of funds from traditional agricultural 
policy instruments to environment improving measures and rural development. The shift is de-
scribed by a new focus on “place based firms” (farms and other rural firms) as a strategic re-
source for growth (SOU 2006:101). The five overall goals of policy are the creation 20 thousand 
new jobs by 2020, intensification of economic growth in rural areas and villages, reduce bureau-
cracy for firms, increased quality of life in rural areas and villages, increase quality of food in all 
stages of the food chain (Jordbruksdepartementet 2008).To achieve the goals, initially five focus 
areas were selected and after the first evaluation of the program an additional area was added. 
The focus areas are primary production, food tourism, public food, restaurants, elaborated food 
(industry and handicraft) and trade (Regeringen 2013). The basic idea of the NCCP) is to boost 
and improve profitability of food production, elaboration in all possible areas in order to improve 
profitability in primary production. It is important to point out that policies that support large 
scale agriculture still exist, therefore the NCCP is an effort to broaden the scope of policies.  

Up to now, the cost of the policy sums up to over one billion crowns (Löfstrand 2013). The na-
tional board of agriculture (Jordbruksverket), awarded funds to 66 large national projects and 424 
regional projects between 2007 and 2012,  the number of projects has increased per year and the 
topics vary from chefs meeting farmers, school food improvement, improved energy efficiency, 
tourism, et cetera (Jordbruksveket 2013, Kontigo 2013). More than 50 percent of the national 
funds was granted to seven quite large agents. The largest of them all, SIK, The Swedish Institute 
for Food and Biotechnology was granted a total of 37,3 percent of all the funds (Kontigo 2013).  

                                                 
230 The Cow Deal was an agreement between Social democrats and the Agrarian Party that secured financial support to agriculture 
in return for collectivization of dairies and voluntarily agreed termination of dairies. As such the Cow Deal was the corner stone 
of agro-food policies until the early 1990’s. 
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What has the change in policy achieved so far? 
Critical voices have been raised against the NCCP because the number of farms and employ-
ments in the agro-food sector has decreased over time. Since 2006 employment opportunities 
within agriculture have decreased with 20 percent, which is the same as 15 thousand full time 
employments (Löfstrand 2013). Farm income especially in milk farms, meat farms, pig farms and 
crop farms is strained (LRF Konsult 2012, 2013). In addition, primary producers have felt that the 
government’s main emphasis has been on restaurants and they have felt excluded. 

 
Evaluation of the NCCP  
An evaluation ordered by the government made by the consultancy Kontigo AB shows that many 
of the goals are difficult to evaluate, especially the overall goals of new jobs and growth in rural 
areas are poorly specified and since the market conditions for important products, such as milk, 
beef and pork have been quite difficult and conditions for crop farmers vary from year to year it 
is difficult to assess if the negative impact from the market has been counteracted by the NCCP 
or if the program has performed poorly. This is however not discussed by the report. Other goals, 
such as more small scale food firms winning public procurement contracts, increased interest 
amongst young people are easier to assess, although it is difficult to implement them because they 
require changes of behavior and in complex processes. The most positive goal achievement can 
be found in food exports, but increased exports are not as fast as they need to be in order to meet 
the goal of doubling food exports by 2010 (Kontigo 2013).  The table below presents a summary 
of the results of a recent evaluation of the NCCP ordered by the government. 
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Table 1: Overview if impact of the NCCP according to the evaluator 
Focus area/goal Goal achievement Comment 

 
General goals   
New work opportunities and 
increased economic growth 
in rural areas and villages 

Unclear development – goal not yet 
achieved 

Different minor goals point to dif-
ferent directions. The realism of the 
goals can be discussed due to world 
market conditions 

Public food 
More SME participating and 
winning contracts in public 
procurement 

Positive development Although there is an increase the 
goal itself has not been quantified. 
* 

Increased quality of public 
food 

Unclear development Difficult to measure, goal needs to 
be precise 

Primary production 
The share of farmers com-
fortable with her/his choice 
of work increases 

Unclear development Difficult to measure – available 
data suggests that status is un-
changed 

Increased production and 
increased profitability 

Positive development Development varies between indi-
cators, but better performance than 
the economy in general** 

More young people apply-
ing to agricultural educa-
tional programs 

Unclear development A small increase but much less than 
the general increase in applications 
to higher education 

Processed food 
Decrease bureaucracy Unclear development Some positive and some negative 

results 
Increased production and 
profitability 

Positive development Higher profitability than the rest of 
the economy 

More food companies (20% 
to 2020) 

Positive development  

Double food exports Unclear development Positive development but at a very 
slow rate 

More SME contribute to 
export growth 

Unclear development Small increase but the goal is not 
quantified 

Access to well-educated 
personnel that masters the 
know-how 

Unclear development Unclear goal, doubtful rele-
vance*** 

Food tourism 
Increased number of guest 
nights in rural areas by 20 % 
to 2020 

Unclear development Difficult to achieve. Evaluator 
considers the goal irrelevant**** 

Increased number of farms 
that offer lodging, farm 
store, farm restaurant, etc 

Unclear development Development is so far negative. 
Evaluator questions the goal**** 

Restaurants 
Increased profitability Positive development Evaluator considers the goal as 

relevant but claims that the NCCP 
has no influence 

More restaurants with high 
standard. More restaurants 
with stars in Guide Michelin 

Unclear development Goal points at different directions 
and lacks clear regional anchorage 

Source: Kontigo 2013, Sverige – det nya matlandet. En studie av måluppfyllelse och effekter av hittills genomförda 
insatser. 

*Important connotation is that public procurement market is dominated by two large wholesale companies, Menigo 
and Martin&Servera. Since SMEs have started to increasingly win procurement contracts, these two giants have 
made a routine of suing the municipalities and county councils. During the last three years 24 percent of all Swedish 
municipalities have been sued. The wholesalers look for formal errors in the procurement process if they lose, there-
by they can delay the shift of supplier with up to a year and also get economic compensation for the errors. While the 
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large whole salers have experts in procurement, the detailed knowledge amongst the people that are supposed to take 
care of the process much less prepared (SVT 2014). 

** Increased production and profitability in remaining farms occurs at the same time that many farms are excluded 
from the market especially in dairy, beef and pork production (LRF Konsult 2012, 2013) 

*** The evaluator questions the relevance of skills in order to achieve the goals of the NCCP. However, the evalua-
tors reasoning can be questioned because know-how is needed to improve quality and to offer something interesting 
for consumers.  

**** There is reason to question the evaluators judgement. In Bonow et al (2013) concrete proof of the value of farm 
inns, farm stores, and food tourism is clearly stated- 

 
As can be seen above, many of the goals can be difficult to measure. However, the evaluator 
clearly shows lack of understanding about rural affairs, therefore parts of the report can be ques-
tioned. But in spite of its shortcomings, this report led to the start of a redefinition of the goals of 
the NCCP in order to make them easier to assess. If this government stays in power after the elec-
tions in September 2014 at least some parts of the NCCP are likely to achieve positive results.    

Impact of the NCCP at regional level 
 
The results of the focus groups show that the main critique is that the shift in policy has led to a 
vast increased number of projects in which the local stakeholders, and especially primary produc-
ers and food artisans are expected to participate in. These projects are considered to take too 
much time from the producer’s own productive and economic activities. In addition, most pro-
jects are granted for a period of one year and the entities applying for the projects are often local 
organizations and NGO’s.  Since these local stakeholders need to survive on a year to year basis, 
every year they need to apply for new projects, which they sometimes do at the expense of previ-
ous positive outcomes. Thus the funding system might be counterproductive since it does not 
stimulate to long term investments. Two counties have formulated strategies for their NCCP 
work, namely Skåne and Södermanland. In Skåne the strategy is divided into a food strategy and 
a recently developed beverage strategy. The formulation process has been an important tool to 
move the process forward, since producers have been involved during parts of the process. In 
Södermanland the situation is the different. The county board administration formulated a strate-
gy and asked key stakeholders to retrospectively legitimize and adopt the strategy. This created a 
problematic situation because stakeholders believe that the provincial government competes with 
them rather than facilitate their work. In Västra Götaland the tourism sector has been the most 
important force behind the work with the NCCP. There is a large contrast between the coastal 
areas and the inland, since most efforts are concentrated on the exotic coast, by offering lobster 
safaris and other activities connected with fisheries.   
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Table 2: Summary of the main effect of the NCCP at regional level (result from the focus groups) 
 Formalized alliance Emphasis of 

development 
Perceived 
influence of 
the NCCP 

Agro-food 
market 
impact 

Other 
relevant 
impact 

Main 
chal-
lenges 

Success 
factors 

Jämtland An NCCP coordi-
nating group has 
been formed. Key 
stakeholders have 
moved in together. 
No common strat-
egy, but coordina-
tion. 

Artisan food 
with great 
influence of 
French ex-
amples.. 
 

Positive, it 
has under-
lined an 
ongoing 
process 

Decreasing 
number of 
farms. 
 

Decreasing 
number of 
students in 
agricul-
tural 
school 

Too few 
farms 
Regula-
tions 
only 
adjusted 
for large 
scale 
opera-
tions 

Long term 
investments 
and coopera-
tion. 
Strong 
commitment 
of CBA*  + 
local stake-
holders. 

Skåne Livsmedels-
akademien  (LA) 
umbrella organiza-
tion since 1994. 
Smaka på Skåne, a 
subdivision of LA 
leads the NCCP 
work 
Food strategy and 
beverage strategy 
were developed 
with strong stake-
holder involvement. 

Industry, 
large scale 
production, 
but small 
scale pro-
duction is 
boosting. 

Positive for 
artisan food 
production 
and boosting 
activities. 
Skåne has 
many large 
scale farm-
ers and these 
do not feel 
involved. 

Difficult 
market 
conditions 
for dairy, 
beef and 
pork 
farms. But 
best condi-
tions in 
Sweden. 

Positive 
inputs of 
local uni-
versities. 
 

 Strong or-
ganization.  
Commitment 
of the 
CBA*. 
Good con-
sumer  re-
sponse from 
local cities 

Söderman-
land 

No NCCP group 
has been formed. 
A strong producer 
organization, many 
strong individual 
agents, a strong 
CBA 
A food strategy has 
been developed but 
without stakeholder 
involvement. 

A strong and 
growing 
food artisan 
sector.  
A strong 
primary 
production. 

Pushed in-
terest 
amongst 
stakeholders 
forward. 

Due to 
vicinity to 
Stockholm 
market 
impact is 
not felt. 

Farmland 
trans-
formed 
into golf 
courses 
and riding 
clubs.  
Farmland 
being 
urbanized. 
No coop-
eration 
with local 
universi-
ties. 

The CBA 
competes 
with the 
stake-
holders 
Too easy 
to sell, 
does not 
stimulate 
to quality 

Vicinity to 
Stockholm 

Uppland Strong producer 
organization with 
support from some 
municipalities, but 
interest in common 
activities is weak. 
Coordination and 
important activities 
is done by a few 
volunteers. 

Festivals and 
large activi-
ties 

Positive 
concerning 
financial 
support. 
Still difficult 
to get more 
organized 
support from 
authorities 

Due to 
vicinity to 
Stockholm 
market 
impact is 
not felt. 
Easier to 
succeed 
with diver-
sifcation 

Farmland 
trans-
formed 
into golf 
courses 
and riding 
clubs.  
Farmland 
being 
urbanized 
No inputs 
from local 
universi-
ties 

Too easy 
to sell, 
does not 
stimulate 
to qual-
ity. 
  

Vicinity to 
Stockholm 
and Uppsala. 
Easier ac-
cess to na-
tional TV 

Västerbotten NCCP group with 
relevant stake-
holders. The CBA* 
is a facilitating 
entity. 

No clear 
direction yet 

Quite posi-
tive. Re-
gional coor-
dination is 
possible. 

Negative 
impact 
from world 
market. 
Number of 

Positive 
engage-
ment from 
local uni-
versity. 

Revert 
the de-
crease in 
number 
of farms. 

Arctic nature 
and Lapland 
act as posi-
tive brands.  
International 
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Financial 
support at 
regional 
level. 

farms 
critically 
low 

Most im-
portant 
local 
brand, 
Väster-
botten 
cheese is 
unwilling 
to cooper-
ate 

known. 

Väster-
norland 

NCCP group is 
currently being 
formed. 
CBA a facilitating 
entity. 
Stakeholders not 
yet coordinated. 

Activities 
still incipi-
ent. Food 
artisans are 
quite active. 

Quite posi-
tive.  Sup-
port from 
regional 
funds has 
been ac-
quired 
within the 
NCCP to 
develop 
Smakstart 
Väster-
norrland. 

Sharply 
decree-
sing num-
ber of 
farms. 

Has not yet 
found 
harmony 
between all 
stake-
holders, 
still some 
conflict of 
interest. 

Revert 
the de-
crease in  

Personally 
engaged 
governor. 
Available 
regional 
resources. 
Världsarvet 
(World Heri-
tage) good 
brand and 
symbol to 
work with. 

Västra Göta-
land 

One strong tourism 
board and one 
strong organization 
for food artisans 
Organizations have 
a close cooperation. 

Tourism is 
the main 
driving 
force. 
Coastal 
areas and 
fisheries 
dominate. 

Positive, but 
it only rein-
forces a 
positive 
development 

Varied. 
Some 
positive 
and some 
negative. 

Financially 
strong 
stake-
holders. 
Sharp 
contrast 
between 
coastal 
areas and 
inland- 

 Well- coor-
dinated 
work. 
Beautiful 
nature that 
can be used 
to profile 
food. 

Östergötland Key stakeholders 
under the same 
roof. Creates syner-
gies. 

Large scale 
production 
dominates 

Positive 
influence.  
Increased 
diversifica-
tion 
Cultural 
activities. 

Stressful 
situation 
especially 
for pork 
farms. 

 Some 
conflict 
of inter-
est be-
tween 
some 
stake-
holders 

Good 
knowhow on 
market 

* CBA = Country board administration 

 
As can be seen above, the general perception of the NCCP is that it has contributed in several 
ways to promote rural development. In several places regional NCCP groups to coordinate ac-
tions have been initiated. These groups contribute with the territorial coordination of resources, 
they facilitate synergies and enable the diffusion of knowledge. In Skåne for example, Smaka på 
Skåne (taste of Skåne) has regular meetings with a panel of retail stores. The panel members help 
to solve logistical problems so that local food can reach the stores. In several of the counties 
speed-dating between stores and producers, and between chefs and producers are organized. This 
helps creating new sales opportunities, but also offering the producers feedback on their quality. 
Food festivals and/or the food logistics of other large activities are promoted. For example in 
Östergötland, there is a lot of emphasis on promoting local food on large sport tournaments, in 
Västerbotten the NCCP group is coordinating all food events and food logistics in the celebration 
of the National Cultural Capital that will be going on in Umeå (one of the main cities) throughout 
the year. 
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Place based branding, using the name of the county or landscape is an important expression of the 
process of territorialization and all focus groups concluded the positive influence of the NCCP on 
that process. One of the measures adopted by the government at the beginning of this program 
was the appointment of NCCP ambassadors in each Swedish landscape. In some cases the geo-
graphical limits of landscapes coincide with those of counties and some do not. Nevertheless, 
these appointed ambassadors have played a crucial role in the promotion of the NCCP in their 
regions. They have become symbols of their landscape. Moreover, a number of umbrella brands, 
using the name of the landscape/county have been established to promote regional food.  

Brands (or trademarks) can be divided with reference to their status. A relevant such in this case 
the budget brands, which are used to turn to broad audiences and premium brands used when 
companies want to reach an audience that is willing to pay a higher price for the product, in ex-
change of experiences and qualities that together provide a sense of class, prosperous and distinc-
tive from the mass market (Parment 2006). In this case the umbrella brands are used to mediate a 
feeling of belonging to the local consumer and add a sense of premium to bulk products and more 
exclusive foodstuffs. According to a representative for the artisan food brand Smakriket at the 
whole sale company Martin&Servera (the country’s most important artisan food brand), these 
regional brands work well on the brand’s home (regional) market.   

An important conclusion of the focus groups is that working with terroir and territorializing, e. g. 
using territorial attributes in food production and marketing activities is increasing rapidly. The 
counties who have advanced the most in that direction share some important features: 1) The 
CBA is engaged and facilitates the coordination of activities and long term planning; 2) There is a 
functioning NCCP group or other entity with long term commitment that coordinates actions; 3) 
Leading individuals in the group have a clear territorial thinking.     

An important merit of the NCCP is that the government formulated a strategy that was easy for 
many stakeholders to embrace and that has helped elevating the importance and place of food in 
public debate. Especially larger projects have left important platforms from which long term posi-
tive outcomes can be seen. The NCCP has also stimulated the emergence of regional coordination 
groups in order to cope with activities that have been generated by the NCCP.  

But although the strategy of the NCCP is clear, a further territorialization requires a new shared 
vision and support along the way. 

One conclusion is that the decline in number of farms presents severe problems to -not only the 
future articulation of gastronomic regions – but also for the entire future of the NCCP. The argu-
ment of stakeholders is quite clear: Without food, no gastronomic regions! The decline can be 
illustrated through the dairy sector.  According to statistics, the number of dairy farms in 
Jämtland decreased from 372 in December 2001 to 151 in December 2012, in Västerbotten the 
number of farms was 529 in 2001 and 258 in 2012, in Västernorrland it was 344 in 2001 and 132 
in 2012, in Skåne it was 1043 in 2001 and 426 in 2012, in Östergötland it was 590 in 2001 and 
309 in 2012 and finally in Västra Götaland it was 1981 in 2001 and 865 in 2012.  (Svensk Mjölk 
2013). There is, however, an important difference between the north and the south of the country 
because in the South there are other economic alternatives and the number of large cities is larger, 
while in the northern part and especially in the inland of Sweden, primary production is essential 
for the local economy. 

Another important conclusion is that bureaucracy is still seen as a large problem when people 
want to start food production. Producers need to keep contact with a large number of authorities, 
rules are difficult to interpret and implementation is quite varied. This is confirmed by Bonow et 
al (2013), who concluded that local food and health regulations for fisheries in the four munici-
palities that form the delimited area for the PDO Kalix Löjrom varies between individual inspec-
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tors. While some of the fisheries were forced to refrain from using the preparation facilities for 
other purposes during the 11 months when there is no vendance harvest, while other municipali-
ties gave permission for other uses (Bonow et al 2013).  

 
 
Concluding remarks 
The NCCP has contributed with a number of positive outcomes, such as increased coordination 
of resources and activities which generates positive synergies. In general the NCCP is considered 
to have strengthened a process that was already on its way, but some counties have come a long 
way while others are just starting.  Some of the most important challenges is the fast rate at which 
the number of farmers is decreasing, especially in the northern part of the country. 

Finally, what is the real outcome of the NCCP so far. According to the evaluation made on behalf 
of the government many of the goals are imprecise and might to be met by 2020. But the level of 
activities, initiatives, innovative branding strategies, and all of the activities conducted at regional 
level partly contradict the results of Kontigo. An important problem is still that the impact of the 
NCCP is difficult to measure under current market conditions.   
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Abstract: In the context of growing consumers’ awareness about the impact of food products on 
the environment, their health or on social aspects, a careful analysis needs to be conducted to 
compare the sustainability performance of local VS global food value chains. The EU research 
project GLAMUR (Global and local food assessment: a multidimensional performance-based 
approach; www.glamur.eu) will therefore analyze the performance of food value chains concern-
ing five dimensions that cover the economic, social, environmental, health and ethical fields. Re-
garding local food value chains, it is known that these have a positive image supported by the 
perception of reduced negative impacts on the environment and other dimensions. However, a 
critical analysis of local food chains’ performance in comparison with more global ones will help 
to objectively assess the real benefits and drawbacks of local and global food chains.    

In this paper, it is shown the methodology by which a set of attributes of performance was select-
ed to compare the multi-dimensional performance of a local and a global food chain in the milk 
sector of Switzerland. A specific selection of attributes of performance around the five sustaina-
bility dimensions cited above will be used to measure and evaluate some food chains’ perfor-
mances and compare local vs. global chains. These attributes have been listed thanks to the par-
ticipation of stakeholders involved in food value chains. Secondly, the list of attributes has been 
reduced to a smaller number of attributes according to their perceived importance for each value 
chain.  

Keywords: Local, global, value chains, attributes sustainability indicators 

 

 
Introduction and concepts 
Currently, there is an increasing consumers’ awareness about the impact of food products on the 
environment, on their health or on social aspects. Indeed, consumers’ demand for food produced 
locally has increased significantly as a consequence of their willingness to purchase quality prod-
ucts and to support local economy and local farms (King et al., 2010). For this reason, more accu-
rate scientific answers are needed to understand those impacts. The EU GLAMUR project (Glob-
al and local food assessment: a multidimensional performance-based approach) thus adopts a 
multi-criteria perspective that takes ‘measurement’ and ‘evaluation’ in ways that combine quali-
tative and quantitative impacts.  
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The overarching objective of the project is to increase the sustainability of food chains through 
public policies and private strategies. To assess food chains sustainability will be useful to deter-
mine which chains (global vs. local) perform better around five dimensions (environment, econ-
omy, social, health and ethics). The overall end goal is to achieve a more sustainable consump-
tion of food and thus to increase resiliency and safety of food systems. The project will be con-
ducted through performance assessments of food supply chains in European countries, with par-
ticular attention to global-local comparison.  

Beretta et al. (2013) define a food value chain as “the system of organizations, people, and activi-
ties involved in moving food from its producer (usually the farmer) to the consumer” (Beretta et 
al., 2013:765). Among other differentiations between types of chains, two kinds of value chains 
can be distinguished: the global and local ones. It is still difficult to make a distinction between 
local and global food value chains as the boundary remains very fuzzy (Edwards-Jones, 2010). In 
addition to the geographical distance separating the production site and the consumer, there are 
other elements that are important to define a value chain as more local or global. The GLAMUR 
project uses the following variables to make a distinction between local and global: (i) the physi-
cal and geographical distance between production and consumption; (ii) the type of governance 
and organization of the supply chain (degree of control of “local actors” and “global actors”); (iii) 
the kind of resources, knowledge and technologies employed; (iv) the way supply chain actors 
shape product identity with regard to the reference to the territory of production for food plays a 
relevant role or not. Notwithstanding that the value chains in the real world are, more often on a 
continuum between global and local aspects, these four criteria can help identify ideal-typical 
cases of local and global food value chains. 

Sustainability represents an important challenge for all food value chains on that continuum as 
several forces push to increase it: not only consumers’ purchasing preferences but also other 
stakeholders such as governments, environmental organizations, and value chain actors which are 
nowadays aware about the need to improve sustainability to face the future challenges of natural 
resources’ scarcity for example. Five dimensions of sustainability (economic, social, environmen-
tal, health, ethical) were chosen to assess the performance of food chains in this project. Perfor-
mance is here understood as “The degree to which a […] value chain operates according to spe-
cific criteria/standards/ guidelines or achieves results in accordance with stated goals or plans.” 
(OECD glossary, 2010). These five dimensions of performance rely to the consumers’ concerns, 
which are a balance between economic determinants (for consumers, as reflected in the prices) 
and other “attributes of performance” they consider relevant for them, such as health, environ-
ment, social aspects, and ethical considerations. This choice of five dimensions is supported by 
the SCAR 3rd foresight exercise (EU Commission, 2011) on consumption behavior. 

 
Existing Methodology of performance assessment for food value chains 
Methods of sustainability assessment already exist, such as life cycle assessment (LCA) that fo-
cuses on the environmental impacts of a defined product all along the production chain, or such 
as the Sustainability Assessment of Food and Agriculture systems (SAFA) Guidelines from the 
FAO or the Response-inducing sustainability evaluation (RISE), focusing at a farm or firm level 
assessment. However, these methods still do not include a multidimensional assessment operated 
at the scale of the entire food value chain (from input suppliers to consumers).  

The SAFA guidelines state that there are numerous meanings of sustainability but agree on the 
need to reconcile environmental, social and economic demands for present and future generations 
(FAO, 2013). The development of indicators has been realized then to measure this sustainability 
on food systems as for example in the SAFA guidelines where ‘themes’ and ‘sub-themes’ of sus-
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tainability assessment for food and agricultural entities are defined and then turned into qualita-
tive and quantitative indicators for measuring the performance (FAO, 2013).  

Indicator as given by SAFA are “quantitative or qualitative factor or variable that provides a sim-
ple and reliable means to measure achievement, to reflect the changes connected to an interven-
tion, or to help assess performance (adapted after OECD, 2002).”  

Other scientists give also some criteria of feasibility as mentioned in Feenstra et al. (2005). Indi-
cators should all be: 

• Quantifiable, that means measurable 
• Available to public 
• Affordable with a little monetary input 
• Truthful, reliable coming from credible sources 
• Easy to use and understandable 
• Feasible to modify responding to changes 
 
But most important of all, the set of indicators should fulfil the goal that they target, that is to 
assess the sustainability performance of a food value chain, or a food system. The risk is actually 
high that the indicators chosen as “measuring values” in the assessment are greatly influenced by 
other contextual factors that are actually independent from the actions of the food value chain. 
Such measures would result in the comparison of contexts rather than the comparison of food 
value chains’ performances. Ericksen (2007) developed in this sense a framework to study the 
interactions between food systems and global changes. In this framework, he defines three types 
of food systems characteristics: Food systems ACTIVITIES  (e.g. Producing, Processing & Pack-
aging, Distributing & Retailing, Consuming), Food systems OUTCOMES (e.g. Food Utilisation, 
Food Availability, Social welfare, Food Access, environmental Capital) and DRIVERS (e.g. So-
cioeconomics like Demographics, Cultural context or environmental like climate). Therefore, in 
relation to this framework ‘Indicators of performance’ of value chains should help measure the 
performance of the food system activities, as being made measurable partly through the observa-
tion of the food system’s outcomes. The assessment should attentively make the difference be-
tween indicators of performance inherent to activities and those influenced by drivers. This is of 
outmost importance when the performance has then to be compared between different food value 
chains. 

Proposed Methodology of performance assessment for food value chains 
There is an actual need to develop a methodological framework both to identify local or global 
food value chains and then to assess their performance in a comparable way. In comparison with 
previous methods, this new framework should allow to evaluate the performance of a food value 
chain in its whole because the existing methods are mostly focusing on single units like farms or 
firms or on only one dimension. 

In this paper, it is shown the methodology by which a set of attributes of performance was select-
ed to compare the multi-dimensional performance of a local and a global food chain in the dairy 
sector of Switzerland. Attributes are “areas of possible impacts on sustainability exerted by the 
local/global features of a food chain”. E.g. Animal welfare is an attribute (GLAMUR WP2, 
2014). 

More practically, an attribute of performance, as used in this approach, is the category of assess-
ment that is between the overall sustainability performance assessment and the direct measure 
done by indicators. Attributes are a sub-level of dimensions, regrouping indicators into sustaina-
bility themes.   

The methodology described here follows the following steps: 
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1. Listing attributes: In the GLAMUR project, this has been done in each participating coun-
try on the basis of a systematic literature and media review (scientific and grey literature), 
plus interviews with key-respondents, completed by a DELPHI-survey conducted with 
key-experts. The high number of sources found was analyzed through software of qualita-
tive data analysis that can identify most frequent words for example. Most frequent items 
in literature and interviews are grouped in ‘themes’, which are a preliminary kind of at-
tributes. Each of them is thoroughly described and justified. Actors’ point of view on the-
se themes and their articulation in the value chains can be done through the interviews and 
a preliminary analysis of the value chains.   

2. Selecting the most important attributes in order to focus on the relevant indicators: To 
complete this ‘filtering’ process of the relevant attributes, preliminary observation of the 
cases under study and early interviews are essential to grasp the main issues at stake. The 
challenging part in applying this assessment framework to empirical cases is to choose the 
appropriate attributes.  

3. Measuring performances: the performance is measured for local and global chains by 
choosing performance indicators; not only indicators in a traditional sense, but also partic-
ipatory comparisons involving stakeholders, etc. The relevant list of indicators will inform 
the selected most relevant attributes. Existing lists of indicators (SAFA, RISE, etc) should 
be used as they also give insights about how such indicators have been measured before 
and what are the benchmarks usually applied to them, but can be adapted to each case. 
Further indicators should be created according to the case and participating stakeholders. 
Additional indicators will be collected relating to the context surrounding the case and 
they are called ‘descriptors’. These special indicators relate to the ‘drivers’ in Ericksen’s 
paper (2007). They concern agricultural politics, tax and subsidies’ systems, food regula-
tions or natural conditions. These food chain descriptors are not to be used to assess the 
performance but to describe and further define the chain and its context and will help in 
the comparison of the different cases. 

4. Data collection and calculations: This is made in parallel with the definition of the indica-
tors as difficulties in collecting data can in return necessitate a new formulation or trans-
formation of the initial indicators. After entry of the data into a database, the performance 
based on the indicators is calculated for the local chain and the global chain and can af-
terwards be compared. For the calculation of performance, each indicator must contain a 
scale of performance represented with benchmarks of minimum and maximum perfor-
mance. These benchmarks are either available from standardized indicators (see step 3 
above) or can be adjusted according to context justification and strong integration of 
stakeholders. 

5. Analysis: the last step consists in analyzing the differences of performance in each indica-
tor and by attributes between the local and the global chains. Performance as measured 
with the benchmarks can be converted on a percentage scale for comparisons.  

We aim in this paper to compare a local and a global value chain in the case of milk value chain 
in Switzerland. Our methodological proposal is to focus only on the most relevant attributes of 
impact in order to downsize the list of data to be collected and nevertheless being able to compare 
the performance of different value chains and the first results are presented in the next section.  
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These attributes of performance have then to be measured concretely on the case studies in order 
to assess a difference in performance between local and global chains. In order to do so, each of 
the attribute is divided into a set of precise indicators, which should also fulfill the list of applica-
bility criteria from Feenstra et al (2005). Each attributes will be described by two to eight indica-
tors. This selection of indicators is however specifically adapted to a Swiss context and concerns 
a dairy sector, it is thus not adapted for a cereal or fruits sector in another country but could be 
adapted. This work of selecting precise indicators is still ongoing in the context of the GLAMUR 
project. As research is ongoing, it remains to be verified through the measurement of the indica-
tors if local food value chains perform better in those attributes in this specific sector of Switzer-
land, or not, and why. Furthermore, the same evaluation procedure will be conducted on a dozen 
case studies in European countries for comparison of performance within sectors. 

 
Discussion 
Several authors have in the last years stressed the need to set up metrics, such as indicators, to 
assess the sustainability of food systems (Ericksen, 2007; Van der Vorst, 2006, etc). In their arti-
cle “the top 100 questions of importance to the future of global agriculture”, Pretty et al. (2010) 
even enounce the question: “How can we develop agreed metrics to monitor progress towards 
sustainability in different agricultural systems that are appropriate for, and acceptable to, different 
agroecological, social, economic and political contexts?” which means that such systems of at-
tributes of performance should also be transposable to other countries and contexts, in addition to 
being objective (Born and Purcell, 2006), holistic and multidimensional.  

As we chose an approach of definition of the attributes that is ‘bottom-up’ and integrates directly 
the stakeholders, it is inevitably context-dependent as stakeholders tend to give importance to 
what is relevant in their daily activities. This approach has however the advantage of being truly 
iterative, adaptable and transdisciplinary. Because the sustainability assessment should be holistic 
and multidimensional, experts from socio-economical to natural sciences and stakeholders from 
the FSC are needed to define attributes and afterwards benchmarks of these attributes to truly 
assess sustainability performance. The multidimensional aspect of sustainability requires 
transdisciplinarity in the practice of attributes’ definition as a very broad and precise knowledge 
about the food system under study is necessary for a holistic assessment. 

This knowledge is especially required in the further steps of the assessment (not yet conducted at 
this stage of research). For some indicators, as for example pesticide residues in the attribute food 
safety, it is clear that the scale of performance goes in one direction, as in this example, the less 
the better. For other indicators however, the benchmarking contains a lot of uncertainties as many 
of crucial questions on what is the most performing or sustainable system remains unanswered 
(Pretty et al., 2010). That is why the integration of experts of the food sector remains so crucial. 
One of the main challenges remains to be independent from contextual or ideological discourses 
that surround the evaluation of performance of any agro-ecological system, because these dis-
courses determine the goals and the state of the system that should be achieved, and thus the 
benchmarks. For example, there are contradictions in the environmental dimensions between one 
discourse promoting the increase of agricultural production by no less than 70% until 2050 
(Godfray et al., 2010) and another discourse promoting conservation of biodiversity, land quality 
and water (FAO, 2009). The contradiction between the two views is that the second one promotes 
land management and practices that often deliver less food outputs by unit of land, time and in-
puts. There are thus some indicators that show a good performance in one discourse but could 
indicate a restriction of performance in the other discourse. This is also the reason why such a 
system of assessment through attributes will mainly help identifying trade-offs between dimen-
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sions. To evaluate the overall performance of a food system will require weighing on which at-
tributes are more important and that will be very difficult without entering some ideological dis-
course in the definition of the benchmarking, at least in the environmental dimension.  

 
 
Conclusion 
As seen in this example of developing a set of attributes of performance for food value chains 
comparison, the process of selecting the appropriate data to measure is particularly challenging. 
There is often a trade-off between the precision of data that researchers can collect and the multi-
dimensionality of an evaluation. We try here to overcome this challenge by downsizing the 
amount of attributes according to their relevance in the specific context of the dairy sector, while 
keeping some precise indicators. An in-depth exploration of the context and the participation of 
stakeholders in an iterative process are thus required to define the attributes. Hopefully, the ongo-
ing collection of data measuring the attributes of performance on two comparable food value 
chains in the milk sector of Switzerland will allow to improve the method and furthermore in the 
project to elaborate a framework applicable to multiple other cases in Europe. 
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Abstract: This study contributes to the call of many scholars to investigate the relationship be-
tween group heterogeneity and cooperation patterns in GI consortia.  In particular we focus on the 
solution of the problems of quality standardization derived by an increasing heterogeneity and 
free-riding behaviour among members. 

A framework adapted from Lee and Wall (2012) and Forster and Metcalfe (2012) is employed to 
identify the resources (inputs), conditions (facilitators) and innovation process (outputs) required 
for the formation of a new internal institution in the Consortium, as a tool for safeguarding “high-
er quality” within the common (outcome).  

This work uses a case-study approach and analyses the Parmigiano Reggiano (PR) Consortium in 
Italy. Specifically, we applied a ground-theory approach and conducted 24 semi-structured inter-
views to stakeholders at different levels (consortium, politicians, large-sized dairy farms, small-
sized dairy farms, NGOs, members of PR route, PR museum) in the time frame May 2012-
August 2013. 

The governance patterns highlighted in this study give evidence of a high internal dynamism 
within GI Consortia. Sound theoretical and empirical bases are offered for further interdiscipli-
nary research on the implications of the adopted strategic tools. 

Keywords: Geographical indications, Consortia, Free-riding, Food Clusters, Parmigiano 
Reggiano 

 

 

Introduction 
The legal foundation for Geographical Indications (GIs) for food products (e.g. PDO, PGI) was 
drawn up in 1992, with Council Regulation (EEC) No. 2081/92 for the protection of Geograph-
ical Indications and Designations of Origin for Agricultural Products and Foodstuffs. 

Akin to strong brands in an information economics sense, Geographical Indications are credence 
attributes, as they are not verifiable by the end user (Nelson, 1970). They assure product stand-
ards for food brands and avoid the problem of adverse selection, which can lead to market failure 
(Akerlof, 1970). From a marketing perspective, a label is therefore necessary to safeguard the 
credibility of the information given to the consumer. 

Although studies investigating label preference by consumers and focusing on indications of 
origin are relatively few (Dimara and Skuras, 2003, Menapace et al. 2009, Profeta and Balling, 
2007), the current literature agrees on the growing importance of product reputation as displayed 
by labels. 
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However, in the case of geographical indications, a product ‘s reputation depends not only on the 
quality attributes directly related to the producers, but also on those derived by the association or 
common to which the producer belongs. Thus, as voiced by Bravo (2003), whereas the label 
reputation (LR) is directly managed by producers, the reputation of the denomination (DR), either 
PDO or PGI, derives from the totality of goods produced by the GI association, as well as by the 
actions implemented by its members. 

The “dispute” between actors may also become a “crisis” when the actors refer to different or 
even contradictory conventions. In such a case, the establishment of a compromise, or a com-
bined convention, is a mean to escape from the crisis. Regarding specific quality products 
(Allaire & Sylvander, 1997), these compromises may be expressed through micro-conventions, 
which are the “local” version of macro-conventions (Sylvander et alii, 2006). 

The collective character of a GI means that the issue of ‘commons’ is highly relevant in analyzing 
the reputation of the denomination and its consequences on quality. For instance, the issue of 
quality standardization is often mentioned in reference to regulatory norms. If not satisfactorily 
addressed, the problem of free-riding within the common often increases, which in turn can lead 
to a situation where the producers of higher quality goods (e.g., with a high LR) leave the com-
mons (Bravo, 2003) as a consequence of a (feared or real) decrease of DR. At times, a desire for 
innovation is also cited as partly responsible for initiating mechanisms for adapting regulatory 
norms (Josling, 2006). 

According to Bravo (2003), two tools essentially exist which producers of a GI common can use 
to solve the problem of free-riding, thus remaining in the common: 1) finding an arrangement 
among participants which leads to the creation of formal endogenous or exogenous institutions 
tasked with monitoring and sanctioning transgressors; or 2) establishing motivational factors 
among the members of the common while, at the same time, creating self-control mechanisms. 

In this paper, we will focus on the first mechanism and adapt the theoretical framework of Lee 
and Wall (2012) and Forster and Metcalfe (2012) to show how members of the Parmigiano 
Reggiano cheese consortium establish a formal institution, the Consorzio Terre di Montagna, to 
solve the problem of quality standardization derived by an increasing heterogeneity among mem-
bers within the consortium. 

 
Background setting 
The Parmigiano Reggiano consortium has almost 400 active dairies (383 dairies, stand 2010) 
scattered in the area within the provinces of Bologna, Mantova, Modena, Parma and Reggio 
Emilia in northern Italy.  

The main function of the consortium is to protect the PDO ‘Parmigiano Reggiano’ promoting its 
brand. The OCQPR (Organismo Controllo Qualità Produzioni Regolamentate) is the inspection 
body in charge for controlling the quality of the Parmigiano Reggiano production which verifies 
the origin and traceability requirement, perform ex-ante sensory tests on the sensory ripeness of 
the cheese, etc. 

In the last years, within the Parmigiano Reggiano consortium two internal networks of producers 
organized themselves in sub-consortia (Red Cow Consortium – Consorzio del Parmigiano 
Reggiano delle Vacche Rosse- and the White Cow Consortium – Consorzio del Parmigiano 
Reggiano della Bianca Modenese) because they link the production of Parmigiano Reggiano 
cheese to the milk of rare breed cattle. 

In 2008 the producers of dairy products of the Appennino mountains grounded the Consortium of 
Mountain Regions (Consorzio Terre di Montagna). Among them, ten dairies produce the 
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Recent studies point out that consumers tend to associate local foods with environmental protec-
tion, animal welfare (Fonte, 2008; Sidali et alii, 2013) and other sustainability issues. In this re-
gard, Lee and Wall (2012) demonstrate that environmentally friendly strategies attract consumers 
searching for authentic products. 

Furthermore, a favourable legal framework facilitates the creation of a formal institution that al-
lows the legitimation of the process (Sylvander et alii, 2006). In our case, this is represented by 
the EU policy on mountain products. The EU has recently approved a legal framework (EU Reg. 
1151/2012 on Quality Schemes for Agricultural Products and Foodstuffs) for the protection of the 
optional quality term "mountain product" (Art. 31). This term shall only be used to describe 
products intended for human consumption in respect of which: (a) both the raw materials and 
feedstuffs for farm animals essentially originate from mountain areas; (b) in the case of processed 
products, the processing also takes place in mountain areas.  

Alliances (NGOs, universities, etc.) are the third facilitator identified by Lee and Wall (2012). 
The development of alliances with ‘third party actors’ such as NGOs is an important factor in 
legitimation processes. Due to their ability to nurture and legitimate alternative knowledge, Eden 
and Bear (2010) identify NGOs as already established players in science-policy communities (p. 
84). Other actors, such as experts employed by third-party certifiers or universities, are equally 
important partners for legitimizing certification from a scientific viewpoint (Eden and Bear, 
2010) and therefore legitimating it. 

Finally, the creative processes set in motion by innovative entrepreneurs can lead to a 
“knowledge gradient” (Forster and Metcalfe, 2012) that facilitates the creation of a niche, which 
is impossible for competitors to emulate. However, according to Forster and Metcalfe (2012), this 
is possible only if the operator is embedded within a cooperative network. 

Outcomes: 

Lee and Wall (2012) demonstrate the effectiveness of iconic food products in forging the identity 
of a location. The food tourism literature is rich of such examples, for instance, Urry (2009) states 
that “iconic” products build a “brand” that can be used to distinguish a region from its competi-
tors. 

 

Case study selection 
As mentioned above, our goal is to outline the strategies that members of a GI common use to 
avoid the problem of quality standardization and free-riding. Against this background, the choice 
of the case Parmigiano Reggiano is coherent for two main reasons. Firstly, ‘Parmigiano 
Reggiano’ is a GI with a strong reputation in the international market. In recent years, however, 
the consortium has experienced an extended crisis due to over-production, with falling prices 
having forced many small dairies to close. As a result, many stakeholders from outside the GI 
area have entered the organization through the acquisition of local processing plants. As has also 
occurred in the similar case of "Prosciutto di Parma", described by Dentoni, Menozzi and Capelli 
(2012), the new entrants lobbied for a change in the GI regulation of Parmigiano Reggiano 
(Dentoni et al., 2012, p. 208). In the past, small-scaled  operators of the PRC had reacted to such 
pressures by creating the sub-consortia of "Parmigiano Vacche Rosse" and "Parmigiano Vacca 
Bianca Modenese". This resilience strategy has been thoroughly analyzed within the framework 
of the emergence-approach (Sidali, Scaramuzzi and Marchese, 2013). 

Secondly, within the timeframe of the current project, the authors have witnessed the creation in 
fieri of a sub-consortium, namely the "Consorzio Terre di Montagna" (Consortium of Mountain 
Regions - authors’ translation). Thus, we have been able to profoundly analyse which actors and 
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which motivations were involved in constituting this new cultural property. Furthermore, a quali-
tative approach has investigated which meta-cultural certification practices and scientific dis-
courses were used to achieve the sub-consortium’s institutionalization. 

 
Methodology 
In order to follow our purpose, we chose a ground-theory approach focusing on actors belonging 
to different governance-cultures both within the GI consortium and outside it. Thus, in our analy-
sis, we used documentation related to the Parmigiano Reggiano (PR) consortium from the scien-
tific and divulgative literature, as well as from the e-content of various online associations of ex-
perts and practitioners dedicated to the study of GIs. We triangulated this with qualitative, in-
depth interviews conducted between early 2012 and end of 2013. 

Our face-to-face interviews were conducted both with members of the GI consortium and their 
critics. Specifically, outside the consortium we managed to interview actors belonging to the pub-
lic domain, such as civil servants of the regional government and members of the control and 
certification body, NGOs and consumer associations, as well as experts both within and outside 
the Parmigiano Reggiano supply chain. 

 
Findings 
In the following, we test the framework conceptualized above by comparing it with the findings 
of our empirical research. 

Inputs: 
Prior to establishing the Consortium of Mountain Regions (CMR), producers of Parmigiano 
Reggiano cheese (both conventional and mountain-place variety) reported a situation of general 
instability. The radical uncertainty that producers voiced was mainly due to two factors: falling 
prices for cheese production which were mainly due to overproduction within the timeframe 
2005-2010, and the entrance of new producers - which further exacerbated the situation, since 
even ‘old barns were re-opened’. The crisis reached a peak in 2009, when the region initiated a 
procedure declaring a state of crisis. 

"Some producers of Grana Padano {the main competitor of Parmigiano Reggiano} have bought 
dairies in order to add it {the Parmigiano Reggiano} to their product portfolio" (interview with a 
member of the certification body). 

A crisis situation such as this is expanded by the geophysical morphology of a mountainous terri-
tory, since the existing infrastructure tends to be less efficient than on flat land, leading to a dis-
persion of added value along the chain. In the case of Parmigiano Reggiano dairies located in 
mountainous territory, the interviews reported "the crisis was so acute that producers were hardly 
managing to cover production costs" (interview with a member of the CMR). Most mountain 
Parmigiano Reggiano dairy producers saw their territorial proximity as an asset in creating a col-
lective mountain brand as a strategy that would signal quality next to the PDO label and Consor-
tium brand (Dentoni, Menozzi and Capelli, 2012), as well as to elude intermediaries and directly 
market the mountain Parmigiano Reggiano cheese abroad. The creation of the CMR is explained 
by one of the members as follows: 

"Our dairies here in the area…. we met, we analysed the situation and we said let's try to do 
something to try to valorise the mountain product (...) because individually our dairies have pro-
ductions which are very small (...), so {we cannot} propose them to distribution chains and su-
permarkets, whereas by joining together we can achieve… reach a much greater production 
mass” (interview with a member of the CMR). 
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Facilitators: 
Environmental friendliness is in line with the Zeitgeist of a new environmental awareness be-
cause it “unites the interests of certain types of producers and consumers” (Lee and Wall, 2012, 
p. 6). In the case of mountain Parmigiano Reggiano, the ten producers chose this positioning 
strategy not only to meet the cultural trends of consumers, but also as a way to mitigate conflicts 
with other members of the main Parmigiano Reggiano consortium. 

"We don’t want factions (...), the mountain product accounts (productively) for only 20% of total 
production (...) but we are certainly more environmentally friendly” (interview with a member of 
the CMR). 

Furthermore, the ten producers of the mountain Parmigiano Reggiano felt they were supported by 
a favourable legal framework, which allowed them to emancipate from the Parmigiano Reggiano 
consortium. 

“Thanks to the EU policy on mountain products, the {Parmigiano Reggiano} consortium has a 
label for mountain products (..) an internal commission regarding mountain Parmigiano 
Reggiano dairies has been established with the task of identifying the criteria for marketing this 
mountain product, although the {Parmigiano Reggiano} consortium does not have any power, 
…because it is a European law”. 

One of the actors in the NGO-sector which has significantly influenced food policy making is 
without a doubt the Slow Food Movement. This association was founded in Italy in 1989, with 
several aims, including that of opposing itself to fast food and fast life, and fighting against the 
disappearance of local food traditions, while raising awareness on food issues by creating interest 
in the origin, taste, and impact of food on the world’s economy (www.slowfood.com). The close 
interdependency of the Slow Food Movement with the GI sector is documented by several stud-
ies. According to MacDonald (2013), the Italian government has passively profited from the ha-
lo-effects of the reputation of Slow Food to promote Italian nationalism and improve local devel-
opment around the concept of eco-gastronomy. Furthermore, a quality study conducted by Sidali 
et al. (2012) has shown that the Slow Food/GI relationship is characterized by ‘love-hate dynam-
ics’.  

As we mentioned before, the mountain Parmigiano Reggiano producers founded an association in 
2007 for the marketing of mountain Parmigiano Reggiano and other types of cheese. During this 
period, the association organized several meetings to attempt to trace a path for further develop-
ment. Eventually, in 2008 the association legally adopted the form of a consortium, namely the 
CMR. To cope with the opposition of the Parmigiano Reggiano consortium, which was vehe-
mently rejecting a further differentiation within Parmigiano Reggiano producers, the CMR re-
cruited experts to scientifically test the quality of mountain Parmigiano Reggiano. Specifically, in 
2009 the CMR enrolled scientists from a private university with a strong affinity to the Slow 
Food Movement, in order to create a sensory profile of its mountain cheese, whilst in 2012 a 
market research institute was paid to test consumer reactions, revealing (by means of tasting) a 
preference for mountain Parmigiano Reggiano. Although the authors could not access the find-
ings of the mentioned studies, it is plausible to imagine that the results of the sensory analysis 
supported the mountain Parmigiano Reggiano, since the only publicity leaflet on the cheese the 
authors managed to get included the label of the university recruited for the study. By comment-
ing the results, the members of the CMR displayed a cautious rhetoric: 

Interviewer: Does mountain Parmigiano Reggiano differ from conventional Parmigiano 
Reggiano from a sensory point of view? 

Reply: yes, they {the University experts} do not say it openly (…) the study says that the mountain 
product tends to develop sensory characteristics that are more ... evident ... (...) while the product 
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from the plain has a more neutral flavour, and the mountain one at the same ageing time has 
more highly developed sensory characteristics. It is more complex, with other sensory sensations, 
such as perhaps fruity or spicy features which develop earlier in comparison to the cheese from 
the plain... let’s say this was essentially the outcome (interview with a member of the CMR). 

Interestingly, the Parmigiano Reggiano is certified by a third-party certification body which is 
responsible for the sensory analysis of Parmigiano Reggiano samples to confirm the sensory 
ripeness of cheese prior to its certification.  

Interviewer: Why didn’t you recruit the third-party certification body which is responsible for the 
sensory analysis of Parmigiano Reggiano to create the sensory profile of the mountain product? 

Reply: in this case we wanted a third party…even the Department {the certification body} is a 
third party but less of a third party…(interview with a member of the CMR). 

Finally, when asked to compare which institution was less dependent on the PRC, the determi-
nant role was attributed directly to the Slow Food Movement (the university was named after the 
Slow Food Movement). 

Interviewer: Is the University of (…) more independent?  

Reply: Yes, yes, we think it is more independent.. Slow Food provides ... more protection for the 
typicality of products, therefore ... it was the right way to get a certificate .. a real one .. (inter-
view with a member of the CMR). 

Overall, it would appear that the efforts set in motion by the mountain Parmigiano Reggiano pro-
ducers were successful in eliciting the initial opposition of the Parmigiano Reggiano consortium. 
Either the scientific practices attesting to a higher consumer preference for the taste of mountain 
Parmigiano Reggiano, or a change in personnel within the Parmigiano Reggiano consortium, or 
as is more likely the case, a combination of both these factors, finally led to the creation of an 
internal commission (within the Parmigiano Reggiano consortium) to study the case of mountain 
Parmigiano Reggiano cheese. 

"In 2007 during the first meetings with the president of the consortium (of Parmigiano Reggiano) 
there was no support, then .. now the commission, the arrival in the Consortium of (name of the 
person), who previously worked at the Ministry {of Agriculture} with the Minister de Castro, now 
there is a lot of openness .. "(interview with a member of the CMR). 

Outcomes: 
The steps mentioned above eventually led to the introduction of a more highly regulated level of 
label differentiation between the current PDO and a “higher quality” version of the PDO. 

“{the label of mountain product} is a green badge placed next to the one identifying Parmigiano 
Reggiano (..) it is now produced by the Parmigiano Reggiano consortium for those Parmigiano 
Reggiano mountain dairies that formally request it.” 

Furthermore, the establishment of a collective brand helps the Parmigiano Reggiano mountain 
producers to tailor the image of Parmigiano Reggiano by combining it with the mountain setting. 

“the mountain product brand is effectively a preferential brand of origin, as well as  denoting 
quality ... in essence, it doesn’t just identify a geographical area of production – perhaps more 
restricted compared to Parmigiano Reggiano – but also represents a quality that must be superi-
or”  

The establishment of the new institution affiliated to the Parmigiano Reggiano Consortium has 
reduced the asymmetric relationship of the Parmigiano Reggiano mountain producers with the 
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PRC. Mountain Parmigiano Reggiano producers feel they have the same or a similar status as the 
large scale Parmigiano Reggiano producers from the plain, thus reinforcing and improving gov-
ernance among all actors within the Parmigiano Reggiano Consortium. At the same time, the in-
dependence gained by the mountain producers has helped them safeguard quality within the new-
ly established institution of CMR.  

 
Conclusions 
In recent years, the number of papers in the field of economics focussing on geographical indica-
tions has increased considerably. More and more countries worldwide are displaying interest in 
these certification instruments (Joguet, 2010; Thual and Lossy, 2011). With the exception of the 
seminal paper of Dentoni et alii (2012) there are, however, remarkably few studies that investi-
gate the internal barriers within a GI common due to high member heterogeneity and the strate-
gies adopted by its members to counteract this phenomenon. This paper therefore intends to pro-
vide the first impulse to provoke a discussion in this little-investigated area. A framework 
adapted by Lee and Wall (2012) was employed to identify the steps that lead a group of produc-
ers of a PDO product to create a parallel institution within the main PDO consortium. Hence, the 
asymmetric relationships among the two networks decrease. Furthermore, the newly established 
institution bears a new tool to safeguarding the quality within its members. This paper should 
thereby serve as a basis for further research that, considering the diversity of actors involved, 
should be interdisciplinary. 
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Abstract: Over the past decade, contemporary farmers’ markets (FMs) in the US have grown 
exponentially in popularity and numbers. Viennese FMs, on the other hand, can be seen as an 
historical form of traditional food-access, yet have been decreasing in size and losing actual 
farmers’ as vendors. Could the US boom be an eventual passing trend, or could the values in-
volved in the operational architectures of these FMs lean toward a new approach that may perse-
vere? This paper explores a topic few have researched, the role of values in farmers’ markets as 
an establishment, and does so using case studies in two different regions, Minneapolis, Minnesota 
and Vienna, Austria. The values described by farmers market managers, goals, mission state-
ments and individual vendors of these two regions have been preliminarily examined to under-
stand their role within farmers markets and how they may affect the markets and what they may 
have to offer for the future of FMs. Initial results show that FMs in Minneapolis have more of a 
connection to values as well as more varied prevalent values, illustrating the possibility of perse-
verance due to a value-laden governance structure and involvement with surrounding community. 
This finding leads to many suggestions for the FM model in Vienna not heavily focused on val-
ues or similar values, in order to help strengthen the local Viennese agrifood system. 

Keywords: Farmers’ Markets; Values; IFOAM; Generative Ownership 

 

 

Introduction  
Farmers’ markets today offer a gateway for the increasingly compromised smaller farmer to 
make a livelihood and to explore additional innovative marketing approaches of direct marketing 
within their urban communities (i.e. cooperatives, CSA models, community food hubs, etc.) 
(Hinrichs et al., 2004; Coster & Kennon, 2005). Other than being known as a direct marketing 
venue for smaller farmers, farmers’ markets (FM) have a reputation for providing a different 
quality of products and services, a social atmosphere as well as community integration, and are 
often seen as an alternative to the retail supermarket experience (Brown & Miller, 2008; Vecchio, 
2009; Rainey et al., 2011; Byker et al., 2012). Although FMs play a minor role in overall market-
ing forms of food today, they are still a well-known form of direct marketing for farmers around 
the globe. Due to different historical, cultural and political situations however, FMs take on vari-
ous operational principles and have different guiding values resulting in differing market contexts 
and contrasting gradients of small farmer support.  



 

1226 

Most recent studies of farmers markets, in the US and in Europe, focus on operational and organ-
izational features of markets as well as consumer behavior (Brown, 2001, 2002; Brown & Miller, 
2008; Stephenson, 2008; Vecchio, 2009; Byker, et al., 2012). There have been few value-
centered assessments of farmers’ markets (Alkon, 2008; Smithers & Joseph, 2010) and a very 
limited number that specifically consider the relationship of FM structures and their associated 
values in the markets.  

All FMs can be said to reflect sets of values. Some markets have values explicitly stated in mis-
sion statements; others might be understood through their management and governance struc-
tures. Values are a significant component to the running of FMs and they interact with the opera-
tionalizing of the markets in such a way that may affect support for both markets themselves as 
well as smaller farmers. Research for this paper is concerned with: what role values play in farm-
ers’ markets. Using two different metropolitan case study regions, Minneapolis and Vienna, with 
differing operational architectures and values, we can begin to examine the roles of values in 
farmers’ markets today.  

Following the national trend of the farmers’ market boom, Minneapolis, Minnesota has experi-
enced a growth in new FMs in the past 10-15 years. Most markets in Minneapolis are organized 
through non-profit organizations that are planned around different specific purposes or mission 
statements that influence the markets in different ways. These highly successful contemporary 
FMs have been organized around a strong community of customers dedicated to supporting small 
farmers and locally produced products. Additionally, many of the FMs in Minneapolis have been 
created by the community specifically to support small farmers, asserting a fundamental differ-
ence in purpose and governance of such markets from others that are municipally or farmer-
started or run. 

City markets were common in the US until they very nearly disappeared in the late 40s, however 
the metropolitan farmers’ markets in the US today, and in this case, specifically Minneapolis, are 
widely popular. Examples of this popularity include markets that are being extended throughout 
the winter season, new markets continuing to be opened, and evidence of a strong customer back-
ing. Yet this movement is young, and could be categorized as a passing trend. 

Conversely, Viennese Markets in Austria reflect a long tradition of civic policy to assure food 
access for city residents. Until recently, these markets offered marketing opportunities for large 
numbers of small family farmers who lived around major cities (Viennese Market Manager B, 
2013). However, as city growth has led to a decline in the number of small family farms in the 
surrounding area of Vienna, re-sellers have begun to replace farmers and producers. Furthermore, 
the farmers’ markets of Vienna are becoming smaller and are open fewer days of the week.  

These observations lead to a series of questions concerning the FMs in each of these metropolitan 
areas. Despite the current popularity of urban US FMs, do the historic Viennese farmers markets 
show the future for Minneapolis FMs? Or, could the operational architectures and associated val-
ues of the Minneapolis markets provide the foundation for a more enduring presence? Moreover, 
what could the Viennese markets learn from those in Minneapolis?  

Such a comparative analysis requires more than a comparison of the structure and functions of 
FMs. Instead, this analysis must be based on a value-centered conceptual perspective that allows 
us to explore the principles and values that define their design and guide their operational archi-
tectures upon which FMs are organized and operate. This would allow for ethically based ques-
tions that are sensitive to the structural features of the FMs in both Minneapolis and Vienna, and 
allow for a comparison of the two metropolitan markets.  
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Theoretical Framework 
While most studies of FMs look more at organizational FM analyses (Stephenson, 2008) by pri-
marily focusing on values when examining FMs, this study uses an analytic framework that 
draws our attention to the ways in which specific values become rules and norms within the mar-
kets’ operational architectures. These values, especially organized around Health, Ecology, Fair-
ness and Care (see IFOAM231) are expressed in what Kelly refers to as the “ownership design” of 
markets defined by the their Purpose, Membership, Governance, Finance and Networks (see 
Generative Economy232).  

This analytic framework is illustrated in Figure 1. Here, the 5 ‘principles’ of Generative Economy 
outline the operational architecture—the structure, logistics, and functions of the markets—and 
are embedded within the IFOAM values. The concept of Generative Economy was used by Kelly 
to examine ethical businesses; therefore implying a framework that is already value-based. In 
adding the IFOAM principles to this structure another level of depth helps to understand and as-
sess the predominant values within FMs. This framework has shaped this study. It has influenced 
how the qualitative interviews have been structured, which key observation points in the partici-
patory observation were selected and the analysis. 

Figure 1: The Value-Based FM Operational Framework used 

 

Two examples of Generative Economy principles applied to the operational architectures of 
farmers’ markets would include: for Purpose—mission statements, goals, atmosphere marketing, 
etc; for Governance—how is the market run, how is it organized, who makes the decisions, what 
is the vendor criteria? Moreover, the boundaries of the IFOAM principles are defined in relation 
to FMs and their accompanying values. These include examples such as: Health—food safety, 
healthy food, information about nutrition; Ecology—recycling, composting, supporting organic 
and sustainable practices; Fairness—food access, vendor selection, EBT use (electronic food 
stamps); Care—community issues, decision making processes, community education.  

                                                 
231 International Federation of Organic Agriculture Movements: Principle of Health: Organic Agriculture should sustain and 
enhance the health of soil, plant, animal and human as one and indivisible. Principle of Ecology: Organic Agriculture should be 
based on living ecological systems and cycles, work with them, emulate them and help sustain them. Principle of Fairness: 
Organic Agriculture should build on relationships that ensure fairness with regard to the common environment and life 
opportunities. Principle of Care: Organic Agriculture should be managed in a precautionary and responsible manner to protect 
the health and well being of current and future generations and the environment. Source: IFOAM (2009) 
232 Generative Ownership Principles: Living Purpose: Ownership alternatives to create the conditions for life over long term—
i.e. social enterprises, community land trusts, cooperatives, etc.; Rooted Membership: Ownership in human hands, as opposed to 
corporations today that have absentee ownership; Mission-Controlled Governance: Control by those dedicated to social mission 
as opposed to governance by markets, where control is linked to share price; Stakeholder Finance: Capital as long-term friend as 
opposed to casino finance of traditional stock market ownership; Ethical Networks: Collective support for ecological and social 
norms (Kelly, 2012). 
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In addition to adding a level of depth in understanding FM values in the analysis, the IFOAM 
principles help organize the values to find which ones are acknowledged by the markets in be-
coming rules and norms. Finally, the principles are also embedded in an agricultural background, 
specifically an organic one that resonates in a FM context because of the high organic farming 
participation rate in FMs (Dimitri & Greene, 2000; Trobe, 2001; Rainey, et al., 2011).  

Methods 
In addition to a literature review, data collection occurred during 2012-2013. 12 farmers’ mar-
kets, were studied, 6 from Vienna and 6 from Minneapolis. Qualitative interviews, participatory 
observation and a reoccurring exchange between the researcher and key stakeholders were com-
pleted. 

These methods were organized around the Generative Economy principles to be used as guiding 
categories and the IFOAM principles, used to thoroughly examine the dynamics that create the 
structures of FMs and the important values apparent in the markets, between markets within the 
individual cities, and between the markets of Minneapolis and Vienna. Such an approach was 
used to create both a holistic picture of the markets through a wide-variety of stakeholders—from 
professionals in the farmers’ market field, to market managers, vendors and consumers—as well 
as repeated contact with key actors to discuss findings, meanings and relativity to market situa-
tions.   

 
Findings 
 
Viennese Farmers’ Markets 
Allegedly going back to 1150, Viennese markets illustrate a rich history of food access for its 
citizens. A centrally controlled Market Bureau which governs all market stands, farmers’ markets 
as well as restaurants, grocers and other non-foodstuff related stores, was first created in 1839.  
This governance structure presiding over all Viennese markets marks a significant difference 
from most US markets and all of the Minneapolis markets. Within the market bureau, there is a 
section devoted solely to markets and farmers’ markets, which was the focus area of data collec-
tion. 

Vienna has 17 permanent, weeklong markets. These market spaces have small fixed buildings 
that act as storefronts as well as 1/3 of the space that is left open for farmers, producers and re-
sellers to sell from.  For the residents and consumers this designated space, called the 
Landparteienplatz, is considered the ‘farmers’ market’. The Landparteienplatz has a different 
operational architecture than that of the other fixed stands at the very same market. It has a differ-
ent set of rules, produces a miniscule income for and requires much less organization and mainte-
nance from the Market Bureau often resulting in it being overlooked.  

Because it is regulated and organized from the same Market Bureau, the Landparteienplatz in 
each market in Vienna has the same rules. The Market Bureau takes great care to provide a safe 
(food safety and hygienic) environment for consumers and a fair environment for vendors. To do 
so, they have routine food safety checks in the markets and have implemented a lottery system 
and other checks for accepting vendors.  

Each January, open spaces for stands are reassessed, if a vendor has retired or simply left the 
market, the free space must be filled. Each market organizer has a waiting list of farmers, produc-
ers and resellers wishing to participate in the market (if the particular market is full, not all mar-
kets are). Farmers and producers take precedence for selling space, followed by resellers, and 
finally by those selling items other than food.  
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A small percentage of the Landparteienplatz at each market is required to be left open for season-
al vendors. During the year, when permanent vendors are sick, on vacation, or have a crop fail-
ure, etc. their spaces and the few open spaces (again only if it is a full market) are given tempo-
rarily, through a lottery, to vendors interested in selling at that particular market that day. This 
happens about every 3 days, depending on the market, ensuring fairness of vendor selection.  

In 2006, the Market Bureau regulations were changed to follow a more kameralistisch way or a 
business strategy more akin to mercantilism. This limited the influence that market managers 
have on the vendors and vendor selection.  

In this study of 6 Viennese markets, 5 were chosen from 17 total fixed weeklong markets, and 
one from 3 temporary weekend markets. They were chosen to have different sizes, popularity and 
atmospheres. Although each market has a different character and perhaps a varying customer 
base, they all share the same governance structure and therefore purpose, with the 
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Table 1. Viennese Farmers’ Markets 

Farmer's Mar-
ket 

Description Owner-
ship 

Mission 
statement 

Vendors Sum-
mer 
Dates 

Win-
ter 
Dates 

Days 
Ope
n 

Years 
Run-
ning 

Staff Size of 
mar-
ket  

Freyung Or-
ganic 
Bauernmarkt 

A temporary 
weekend 
plaza market 
opened 
specifically 
for organic 
consumption, 
in the first 
district, 
providing 
food and 
products for 
first district 
citizens and 
tourists, there 
is a mixture 
of farmers 
and resellers, 
yet populari-
ty of the 
farm prod-
ucts as 
opposed to 
the ready to 
eat items 
have been 
decreasing in 
popularity 

Run by an 
organiza-
tion Bio-
Freyung 
Markt 
Verein but 
regulated 
by the City 
of Vienna 

To provide 
fresh 
organic 
products to 
people and 
specifically 
first district 
citizens 
while 
supporting 
smaller 
farmers 

20-25 
tempo-
rary 
stands 

open 
year 
round 

open 
year 
round 

Fri-
Sa 

20 years 1 official 
for set up; 
organiza-
tion of 
president, 
secretary, 
etc... 1 
inspector 

small 

Karmelitermar
kt 

A market on 
a plaza as 
opposed to a 
street creat-
ing a cozy, 
niche like 
feeling, 
including 
many organ-
ic and slow 
food options, 
a lot of 
farmers and 
producers 
and places to 
stay and eat. 
Providing for 
a well-to-do 
clientele of 
many ages 
including 
many fami-
lies 

City of 
Vienna 

To provide 
local 
access to 
safe (i.e. 
food safety, 
hygienic) 
food for 
citizens;  
and a fair 
participa-
tion pro-
cess for 
vendors 

30 fix 
places 
approx. 
40 free 
places 

open 
year 
round 

open 
year 
round 

Mo-
Sa 

1151 
but 
official-
ly since 
1671; 
343 
years 

1 market 
manager; 1 
official 
person for 
logistics 

medi-
um 

Viktor-Adler 
Markt 

A thriving 
street market 
with 10 
producers 
and 50 
resellers 
selling to a 
neighbor-
hood demo-
graphic of 
international 
consumers 
who still 
cook; selling 
cheaply but 
selling a lot, 
organic does 
not have a 
presence 
here.  

City of 
Vienna 

To provide 
local 
access to 
safe (i.e. 
food safety, 
hygienic) 
food for 
citizens;  
and a fair 
participa-
tion pro-
cess for 
vendors 

75 fix 
stands. 
60 free 
places on 
street         
70 
vendors 

open 
year 
round 

open 
year 
round 

Mo-
Sa 

1874: 
139 
years  

1 market 
manager; 1 
official 
person for 
logistics 

large 
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Kutschkermark
t 

A small 
street market, 
with a very 
friendly and 
personal 
feeling, 
providing a 
majority of 
organic 
foods of 
farmers and 
resellers, to 
predominant-
ly well-to-do 
families, lots 
of children 
are present.  

City of 
Vienna 

To provide 
local 
access to 
safe (i.e. 
food safety, 
hygienic) 
food for 
citizens;  
and a fair 
participa-
tion pro-
cess for 
vendors 

20-50 fix 
stands 
approx. 
30 free 
spaces 

open 
year 
round 

open 
year 
round 

Fri-
sa 

1885; 
128 
years 

1 market 
manager; 1 
official 
person for 
logistics 

small 

Naschmarkt Vienna's 
most well 
known 
market, 
providing a 
lot of exotic 
foods and 
tourist items 
to a variety 
of people. 
Today there 
are a lot of 
re-sellers and 
a smaller 
amount of 
farmers, on 
Fridays there 
is a specific 
organic 
selection.  

City of 
Vienna 

To provide 
local 
access to 
safe (i.e. 
food safety, 
hygienic) 
food for 
citizens;  
and a fair 
participa-
tion pro-
cess for 
vendors 

120 fix 
stands 
Approx. 
50 free 
spaces 

open 
year 
round 

open 
year 
round 

Mo-
Sa 

1780; 
233 
years 

1 market 
manager; 1 
official for 
logistics; 
one 'market 
master' 

large 

Brunnenmarkt Exotic street 
market 
heavily 
frequented 
from those 
who live 
around the 
area, colorful 
and bazaar 
like, support-
ing a festive 
atmosphere,  
a lot of 
organic 
present.  

City of 
Vienna 

To provide 
local 
access to 
safe (i.e. 
food safety, 
hygienic) 
food for 
citizens;  
and a fair 
participa-
tion pro-
cess for 
vendors 

120 fix 
stands 
Approx. 
50 free 
spaces 

open 
year 
round 

open 
year 
round 

Fri-
Sa 

approx. 
1830; 
183 
years 

1 market 
manager; 1 
official 
person for 
logistics 

large  
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Table 2: Minneapolis Famer’s Markets 
Farmer'
s Mar-
kets 

Description Owner-
ship 

Mission 
tatement 

Vendors Summer 
Dates 

Winter 
Dates 

Years 
running 

Staff Size of 
market  

Minne-
apolis 
Farm-
ers' 
Market 

Oldest largest 
permanent munici-
pal market in MN; 
farmers, producers 
and resellers; variety 
of customers, many 
from suburbs; mixed 
local and exotic 
products. High 
Hmong population. 
Integrating market-
ing strategies and 
more modern farm-
ers market values 
into its daily routine.   

Central 
Minnesota 
Vegetable 
Growers' 
Associa-
tion (non-
profit)  

Dedicated to 
the success 
of its farmers 
markets, the 
future of 
small farms 
and agricul-
ture, and 
providing 
quality to 
customers 

Over 252 
vendors 
plant and 
flowers: 51 
Vegetables: 
150  Fruit: 
38 Farm-
stead 
products: 
27 Crafts: 
13   

Everyday, 
6am-1pm  

after 
new 
years 9-
12 

Precursor 
market: 
1876; 
current 
market in 
1937-76 
years 

4 staff  2 
EBT 3-4 
staff for 
cleaning 
and haul-
ing  

large 

Mill's 
City 
Farm-
ers' 
Market 

Large market known 
for its organic and 
sustainable values; 
Very professional 
and organized, many 
locals and suburban 
families dedicated to 
support market. Has 
reached a size need 
to assess what 
values are and how 
to keep values or 
change in order to 
expand for the 
future.  

Non-Profit 
501c4 

Support 
local, sus-
tainable and 
organic 
agriculture, 
farmers, 
urban youth, 
small busi-
nesses and 
food arti-
sans, access 
to healthy 
local foods 
and build a 
vibrant 
gathering 
place for 
visitors 

Over 65 
food 
related 
vendors 
over 17 art 
related 
vendors 

May 12th-
Oct 27th 
Saturdays 
8am-1pm 

2nd 
Saturday 
of every 
month 

7 years 2 full   
2 part-time   
4 Saturday 
workers        
8 Interns 

large 

U of M 
Farm-
ers' 
Market 

Very small street 
market run by a non-
profit subsidiary of 
the University of 
Minnesota specifi-
cally from the health 
and wellness pro-
gram geared toward 
the faculty and staff 
of the university. 
Local vendors from 
within 2.5 hours of 
the Twin Cities. 
This market is the 
shortest run market 
and the less estab-
lished market of the 
six markets studied 

Non-profit 
501c3 
subsidiary, 

Supporting 
the health 
and wellness 
of university 
faculty and 
staff  

10-18 
vendors  
One organ-
ic U of M 
farm 
vendor 

Wednesday 
from 11 am 
until 
2pm July 
10-October 
10 

N/A 9 years 2 Full, 
with only 
part of 
their time 
allotted to 
the FM 

small 

Mid-
town 
Farm-
ers' 
Market 

Market with mixed 
clientele of ethnici-
ties and ages a 
feeling of a commu-
nity-based food 
system. Focus on 
equitable access to 
healthy, locally 
produced food and 
supports reinvest-
ment in surrounding 
community. A very 
festive and welcom-
ing atmosphere is 
cultivated at this 
market.  

Non-profit 
Cocoran 
neighbor-
hood 
organiza-
tion 

To create a 
vibrant 
forum 
connecting 
community 
residents and 
nearby rural 
food produc-
ers in a 
mutually 
beneficial 
economic 
and cultural 
exchange. 

More than 
80 vendors; 
Over 67 
mixed food 
and art 
vendors 

Saturday 
8 to 1pm
May–
October 
Tuesdays 
3 to 7 pm
June–
October 

N/A 10 years 1 fulltime, 
1 
americorp
s intern 

medi-
um 
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Farmer'
s Mar-
kets 

Description Owner-
ship 

Mission 
tatement 

Vendors Summer 
Dates 

Winter 
Dates 

Years 
running 

Staff Size of 
market  

North-
east 
Minne-
apolis 
Farm-
ers' 
Market 

Focuses on food 
justice, family 
programming, 
education, events, 
and engagement in 
community. Many 
producers who 
catering towards a 
lower-income 
clientele with a 
mixed background 
in ethnicity and age; 
market itself has a 
festive atmosphere 
with a neighborhood 
feel.  

Non-profit Provides a 
safe, acces-
sible and 
friendly 
environment 
for commu-
nity com-
merce and 
socialization 
promotes 
sale of local 
and fresh 
foods and 
gifts. En-
hancing 
livability and 
sustainability 
in the com-
munity.  

Over 35 
mixed 
vendors 
Produce: 
15 Baked 
goods and 
specialty 
foods: 9 
Arts, crafts 
and more: 
11 Food 
trucks: 5 

Saturday 
from 9-1pm, 
rain or 
shine, June 
1st through 
October 
19th 

N/A 14 years 1 full 1 
part time, 
one intern 

small  

King-
field  

A smaller neighbor-
hood-run farmers' 
market, very dedi-
cated to producers 
and small farmers, 
very family orient-
ed, and middle to 
upper class clientele 
creating a very 
friendly, neighbor-
hood atmosphere.  

Non-profit To bring 
neighbors 
together to 
buy, eat, and 
learn about 
local food. 
Supporting 
local farm-
ers, commu-
nity and 
locally 
owned 
businesses, 
and effecting 
important 
changes in 
food and 
agriculture 
policy. 

30 plus 
vendors 

May 19th - 
oct 27th 
2013 
Sunday 
from 8:30-
1pm 

Once a 
month 
Nov.-
April 

12 One full 
time one 
part-time 
seasonal  

small 
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exception of the temporary organic FM. Table 1 includes the description, ownership, mission 
statements, vendor description, dates open, years running, staff and size of each market examined 
in Vienna. Table 1 illustrates the 6 different markets studied in Vienna. 

Minneapolis Farmers’ Markets 
Minneapolis has 15 full farmers’ markets and 10 mini markets (FMs consisting of 4-5 stands in 
the hopes of improving food access). Of the six FMs in Minneapolis chosen in this study, one is 
municipally owned, however all 6 markets are run and the other 5 owned by differing non-profit 
organizations. The fact that each of these organizations are run by different organization in differ-
ing locations creates dissimilar operational architectures resulting in the assertion of equally 
divergnt values. 

The city of Minneapolis has 3 different definitions of farmers’ markets allowing for differing 
ratios of producers, re-sellers and additions of non-edible products at each market, yet all defini-
tions lie under the overarching term of farmers’ market. All of the markets except for the perma-
nent Minneapolis FM, opened first in 1876, have been recent additions to the community and are 
temporary markets. The city of Minneapolis plays the role of inspector for food safety issues and 
has a little role in the immediate governance of the FMs.   

The independent market managers take on a private business air in selecting vendors that would 
benefit the markets rather than picking from a first come first serve basis or lottery system as in 
the case of the Viennese markets. This allows for more integration of the manager in issues such 
as governance and marketing. Market managers share a close relationship with the farmers and 
the farmers are often involved in decision-making processes and in some cases they also take part 
in the governance structures such as taking an advisory position for the board of directors. The 
vendors in the Minneapolis markets tend to be extremely creative and focused on the marketing 
of their products and the relationships made with their customers. Table 2 illustrates the 6 differ-
ent markets studied in Minneapolis.  

 
 
Discussion 
In this preliminary assessment of the role of values in 6 FMs of two metropolitan areas, the val-
ues behind the general market architectures in each region differed in diversity and intensity 
however, a pattern of values when looked through the perspective of the value-based FM opera-
tional framework in figure 1, can be found for each area. Viennese markets have a few prevalent 
values focused predominantly on Health—food safety and hygiene; and Fairness—specifically in 
vetting vendors.   

The Minneapolis markets portray a variety of values differing in importance from each market 
due to the different ownership and governance structures, including a large focus on Ecology i.e. 
sustainability, recycling & composting, organic farming practices; Health—associated with fresh, 
organic, high-quality products Care—focused on community involvement and improvement; and 
finally Fairness—seen through small farmer support. In these markets the variety of values were 
deeply embedded in the vendors chosen, the community involvement, the consumers and the 
purpose and image of each individual market.  

This initial assessment draws a strong parallel between the governance and management struc-
tures of the markets in both regions and the values embraced and encouraged in the individual 
markets. These values instill a specific market image that when the two regions are compared 
create a stark difference: in Vienna a presence of a long-tradition of food access and in Minneap-
olis a modern, vibrant and purpose-based FM scene.  
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Conclusion  
These case studies have represented values and principles based on two different regions and both 
have illustrated at different extents, the possibilities and challenges of integrating values in their 
economies, even if at a small scale. We recognize the possibility of this modern turn towards FMs 
in the US as a trend, yet the plethora of values and dedication of the non-profits and communities 
behind the individual FMs allude to a more lasting presence. Such a finding is confirmed by 
Alkon (2008), who found in the FMs she studied the “…potential to link local consumption to 
collective action” (p.497), also encouraging long-lasting value-based relationships.  

FMs in Vienna have an advantage of having a permanent home and their general needs met—i.e. 
trash collection, snow removal, access to water—yet values of their customers and even the small 
farmers themselves are not being necessarily reflected in their governance and overall market 
structures. With infrastructure in place, Viennese markets, or in avoidance of slow bureaucratic 
changes, Austrian farmers, have a chance to learn from the Minneapolis markets focus on man-
agement focused on values, with projected purposes creating a lasting image and presence of trust 
within the markets, and essentially supporting and strengthening Austrian small farmers and their 
attempt to continue in providing local food access.  

Even if it holds a minority in the food and agriculture sector, the future is positive for a vibrant 
and sustained local foods movement in the US, and specifically Minneapolis. The Austrian, and 
particularly Viennese food and agriculture sector has potential to build on a younger consumer 
base focused on alternative ideas and values to the traditional local culture, eventually building 
upon the localized agrifood system. As this paper is an attempt to convey preliminary results, the 
future holds an exchange of information and ideas of suggestions for possible furthering of FMs 
in both regions. 
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Workshop 2.5: Achieving co-benefits for sustainability and health 
through alternative agro-food systems 
Convenors: Rebecca Paxton, Bernhard Freyer and Milena Klimek 
 
Worldwide, agriculture is one of the greatest challenges to human and environmental health 
through pollution, land degradation, and the production of food with poor nutritional value. So-
cially, economically, and environmentally modern agriculture relies upon unsustainable produc-
tion and distribution processes and structures, underpinned by values and philosophies that ne-
glect health and sustainability. Agriculture based on a systemic ethic has the potential to provide 
considerable co-benefits to human and environmental health, enhancing long term sustainability 
beyond agro-food systems. In this workshop, rather than focus on the effects of the currently 
dominant agro-food system, we invite participants to propose suggestions as to how co-benefits 
to health and sustainability in broader society can be achieved through alternative agro-food sys-
tems, or to contribute examples of cases where these co-benefits are already in effect. We wel-
come broad systemic understandings of health and sustainability, and innovative ideas about how 
to frame the health discourse in agro-food contexts. In the discussion, we will share thoughts on 
how to reframe public health and sustainability discourses in ways that take into account systemic 
approaches and co-benefits, and discuss the potential of suggested approaches to address broader 
societal health and sustainability issues beyond the agro-food system. We will ask what roles 
agro-food systems could or should play in societal health and sustainability promotion, and what 
is required for agro-food systems to adopt these roles. The goal of this workshop is to deepen our 
understandings of how health and sustainability are connected in agro-food systems, and the po-
tential role of alternative agro-food systems to provide co-benefits to health and sustainability in 
broader society. 

 



 

1238 

Austrian organic farmers’ perceptions of the relevance of 
environmental influences for health promotion 
 
Paxton, R.1, Freyer, B.2, Leisch, F.3 and Bingen, J.4 

 

 

1 Department of Sustainable Agricultural Systems, Division of Organic Farming, University of 
Natural Resources and Life Sciences, Austria rebecca.paxton@boku.ac.at 
2 Department of Sustainable Agricultural Systems, Division of Organic Farming, University of 
Natural Resources and Life Sciences, Austria Bernhard.Freyer@boku.ac.at 

3 Institute of Applied Statistics and Computing, University of Natural Resources and Life Scienc-
es, Austria friedrich.leisch@boku.ac.at 

4 Community, Agriculture, Recreation and Resource Studies, Michigan State University, East 
Lansing, Michigan, USA bingen@anr.msu.edu  

 

Abstract: Creating a sustainable health system requires a perception of health that includes the 
health impacts and health promotion potential of non-medical societal sectors. With its wide 
range of direct and indirect effects upon human health and environmental sustainability, agricul-
ture could play a prominent role in sustainable health promotion. Organic agriculture has been 
progressive in arguing that agriculture should take responsibility for its human and environmental 
health effects, and has sought to adapt farming practices accordingly. However, treating agricul-
ture as a responsible actor in health management involves linking human and environmental 
health, not only in policy, but also in the health perceptions of those involved in the sector.  

In this article we discuss how Austrian organic farmers understand and practice the concept of 
health and examine the perceived power of the farmer to influence his or her own health through 
practices affecting the environment. This forms part of a larger study in which we combine Social 
Representation Theory with Critical Systems Heuristics to model organic farmers’ representa-
tions of health. These representations consist of perceived sources of health motivation, power, 
knowledge, and legitimation. Thus defined, representations of health may have tremendous ef-
fects upon how farmers seek to maintain and improve health, or treat and prevent illness, e.g. 
through their farming practices. 

The preliminary results presented in this paper indicate that environmental influences, and partic-
ularly those brought about by human impacts upon the environment, were considered relevant for 
organic farmers’ health. However, the respondents perceived these influences as being beyond 
their control. They did not consider the environmental impacts of their own farming practices as 
having a relevant direct or indirect influence upon their health. Further research is required to 
determine the perceived relevance of their farming practices for the health of others and the envi-
ronment, and whether this perception might motivate a sense of responsibility for health promo-
tion.   

Keywords: health perception, environment, organic farming, Critical Systems Heuristics 
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Introduction  
Definitions of health change over time and across social groups, affecting how we seek to achieve 
good health by making some knowledge, practices, and actors more or less relevant to the en-
deavour (see naturalist vs. normativist debate, e.g. Boorse, 1977; Hamilton, 2010; Khushf, 2007; 
Nordenfelt, 2007). This can be seen in current Western health systems, which tend to restrict rel-
evant knowledge to that of bio-psycho-social functioning, practices to those of biomedicine, and 
actors to qualified medical professionals (White, 2008). While this model of health is undoubted-
ly important for human health, the negative health effects of other societal and environmental 
sectors pose a negative burden on the medical health system (for an overview of the Austrian case 
see Gönenç et al., 2011; Ladurner et al., 2010). 

The health promotion movement, underpinned by the 1986 Ottawa charter, has encouraged a 
greater integration of health with the sustainable use of the natural environment and social re-
sources (Brown and Bell, 2007; Breton and De Leeuw, 2011; Simons-Morton, 2013). The key 
message of the movement is: "Health is created by caring for oneself and others, by being able to 
take decisions and have control over one's life circumstances, and by ensuring that the society 
one lives in creates conditions that allow the attainment of health by all its members. Caring, ho-
lism and ecology are essential issues in developing strategies for health promotion” (World 
Health Organization, 1986). The growing notion is that improving and maintaining health is not 
achievable through the medical system alone, since many of the causes of poor health arise in 
other societal sectors and environmental contexts (Smith et al., 1999; Corvalán et al., 1999; Lantz 
et al., 2007). Sharing the responsibility for health promotion across societal sectors by adopting 
environmentally sustainable practices backed by healthy public policies (Breton and De Leeuw, 
2011) could provide a solution to this challenge. But this requires a shift in our perception of 
what health is, and how it is achieved (Antonovsky, 1996; Pelikan, 2007; Dooris, 2006). 

The agricultural sector is the source of numerous environmental concerns (e.g. air and water pol-
lution, soil depletion, biodiversity and habitat loss), which also directly and indirectly affect 
health (e.g. through exposure to toxins from agricultural inputs and outputs, loss of ecosystem 
services, and unhealthy diets through the overemphasis upon meat production) (Horrigan et al., 
2002; Hawkes and Ruel, 2006; Lang and Rayner, 2007). Thinking more broadly about the con-
cept of health, agriculture may affect health by promoting or preventing sustainable rural devel-
opment and strong rural social networks (Marsden and Sonnino, 2008). The role of agriculture in 
producing or inhibiting health is therefore complex, and its potential untapped, since agriculture 
is largely viewed as an input-output system of raw material production (Waltner-Toews and 
Lang, 2000).  

Organic agriculture has been progressive in accepting responsibility for the health effects of its 
agricultural practices and has – at least in theory - adapted its approaches to farming accordingly 
(Lund and Algers, 2003; Döring et al., 2012; Heaton, 2001; Conford and Dimbleby, 2001). The 
movement has a long history of questioning the boundaries of what health entails, and of extend-
ing the role of agriculture into the promotion of public health (von Borell and Sørensen, 2004) 
(Conford and Dimbleby, 2001). Lady Balfour, a pioneer of the organic movement in Britain, de-
scribed the stance of many in the early organic movement as a “conviction that health of man, 
beast, plant and soil is one indivisible whole....” (Balfour, 1943: p.7). The International Federa-
tion of Organic Agriculture Movements (IFOAM) principles echo this sentiment in their guiding 
Principle of Health (IFOAM, 2005), which emphasises that health is “not simply the absence of 
illness, but the maintenance of physical, mental, social and ecological well-being”. While the 
organic pioneers and IFOAM understand health in a complex and inclusive manner, setting lofty 
goals for organic agriculture’s role in health promotion, it is unclear how today’s organic farmers 
perceive health and their role in health promotion.  
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By targeting organic farmers, this research directly addresses the health perceptions of those 
tasked with implementing health and environmental initiatives within the agricultural sector. We 
chose to address this group as part of a larger study to understand the links between health per-
ceptions, health practices, and distributions of responsibility for health. The results presented here 
address a key question of this study: How is health achieved? In the following we introduce the 
analytical framework for this study, which is derived from the process of boundary critique in 
Critical Systems Heuristics (see Ulrich 2005 and Midgley, 2006). This is followed by a short de-
scription of research methods and preliminary results of the empirical analysis. Finally, the per-
ceived relevance of environmental factors in human health promotion is discussed; the role of 
organic agriculture in sustainable health promotion is not unproblematic given these preliminary 
insights into farmers’ health perceptions. 

Adapting Critical Systems Heuristics for examining farmers’ health perceptions 
Perceptions of health can be understood as systems of knowledge, goals, and practices that are 
considered relevant to health by a particular individual or social group233. Following Midgley 
(2006: p.2): As systems thinkers, we assume that everything is connected (directly or indirectly) 
to everything else, but that as human beings, we cannot gain a comprehensive overview of the 
resultant system as a whole. There are, undoubtedly, many effects upon health that must be ig-
nored by any given health promoter, simply because it is impossible to consider everything. By 
setting boundaries we determine what actors, knowledge, goals, and practices we consider to be 
relevant to the situation, and take an important step for managing complexity in practice 
(Churchman, 1970). How these boundaries are set, and who sets them, has been the subject of 
critical systems research using Critical systems heuristics (CSH) as an analytical framework. 

Critical Systems Heuristics was founded as a management approach for dealing with the decision 
of where to set a boundary for inclusion and exclusion, and was developed by Ulrich (Ulrich, 
2005; Ulrich and Reynolds, 2010) and Midgley (2006), who built upon the work of Churchman 
(Churchman and West, 1968). Ulrich argues that boundaries - necessary as they are - should be 
justified, and that the justification is essentially a practical and value based exercise. He therefore 
proposes a list of 12 questions that can be used to understand how an individual or group current-
ly set the boundaries of a system, and how they believe the boundaries ought to be set. The 12 
questions are divided into four themes, which are: motivation, power, expertise, and legitimacy 
(see Ulrich, 2005 for the full list of questions). Together these four themes address which actors, 
knowledge, goals, and practices are considered relevant, and which ought to be considered rele-
vant, in a given situation. The wider research project, of which this paper is part, focuses upon all 
of these questions. In this paper, however, only initial findings for parts of the second theme, i.e. 
“power” will be presented.  

Table 1 shows how the original CSH questions by Ulrich (2005) are translated into questions of 
environmental influence upon human health. It should be noted that the respondents were only 
asked about practices affecting their own health, and not human health in general. The following 
section details how this framework was applied to data collection and analysis within the empiri-
cal study of Austrian organic farmers’ health perceptions.   

Methods: Surveying Austrian organic farmers’ health perceptions  
Data were collected through an online survey running from August 2013 to the end of January 
2014. The survey was open to all organic farmers in Austria, regardless of type of farming or 
affiliation with particular organic associations. Respondents were asked to list practices that they 
currently engage in to maintain or improve their own health (QA), practices they would engage in 
to maintain or improve their own health, if resources were unlimited (QB), and influences upon 

                                                 
233 For further information on health perceptions and their effects upon health management, see Flick, 2003; Flick, 1998a; Flick, 
1998b; Flick and Röhnsch, 2007; Jodelet, 1992; Jodelet, 2008; Åsbring, 2012). 
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their health that they could not personally control (QC). The number of times, as well as the order 
in which items were listed, were assumed to indicate the relevance of the items (i.e. the more fre-
quently and the earlier an item is listed, the greater its relevance) (Weller and Romney, 1988).  

The responses were translated and coded to achieve the same level of abstraction.  

 
Table 1: Adaptation of two CHS “power” questions to the topic of farmers’ health perceptions, and the connection 
between health and environment. The adapted survey questions are translated from the original survey questions, 
which were in German. The CSH questions have been abbreviated for the sake of clarity. 

CSH 
theme 

CSH question Adapted survey question Connection to environ-
ment 

Power What conditions of success can 
(should) those involved control? 

What practices do farmers engage in 
to promote their own health? What 
practices would farmers engage in to 
promote their health, if resources were 
unlimited? 

How relevant are practices 
targeting the environment 
for the promotion of farm-
ers’ health? 

Power What conditions can (should) 
the decision-maker not control? 

What influences upon good or ill 
health can the farmers not control? 

How relevant is the envi-
ronment as an uncontrolla-
ble influence upon farmers’ 
health? 

 
Responses were then grouped into three overarching categories: “Environment” for all categories 
that referred only to environmental influences (e.g. weather, spending time of outdoors, working 
with animals), “Human” for human practices (e.g. nutritional choices, exercise, medical treat-
ments, downtime), and “Socio-Environment” for human induced impacts upon the environmental 
leading to affects upon human health (e.g. pollution, exposure to radiation, organic farming). On-
ly the coarser level categories are subjected to statistical analyses herein. Statistical analyses were 
performed in R version 3.0.2 (R Development Core Team, 2013). 

 
Results: Perceptions of environmental influences upon human health  
Responses to the survey were collected from 75 Austrian organic farmers. Free lists for each of 
the three questions analysed ranged from 1 to 10 items in length. The survey elicited an average 
of 4.11±1.48 (median=4) responses for QA, 3.10±2.35 (median=4) responses for QB, and 
1.56±1.00 (median=2) responses for QC.  

For QA (Current health practices) and QB (practices respondents would engage in given unlim-
ited resources) human factors were dominant overall (92% and 97% of all responses respectively) 
and in all ranks (see figure 1). In QA, the most commonly listed health practices were “Nutrition” 
(24.7%) and “Exercise” (23.6%) both of which belong to the Human category. These practices 
were also most frequently ranked in the first four positions (data not shown). In QB “Exercise” 
(23.6%) was the most common response, and was most frequently ranked first, closely followed 
by “Holidays” (11.1%). Environmental and Socio-Environmental factors were negligible in all 
ranks for both questions (4% and 2% respectively).   

QC (health influences beyond personal control), however, saw an upsurge in both Environmental 
(8%) and particularly Socio-Environmental (35%) influences relative to the lower overall number 
of responses. “Environmental impacts”, which belong to the Socio-Environmental category, were 
here the most frequently listed items (18.4%). This group was most frequently ranked in first po-
sition, together with the category “Inherited” (14.0%), which referred to genetically determined 
illnesses or disabilities, and was counted as a human influence. Overall, Environmental and So-
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cio-Environmental influences were more frequently listed earlier in QC than in QA and QB, indi-
cating a greater relevance among influences considered beyond personal control.  

Overall, respondents were significantly more likely to list non-human categories for QC relative 
to QA and QB (Fisher’s exact test p-value 2.2*10-16 for both). However, the proportion of re-
sponses for each of the three categories did not differ for QA and QB (p-value 0.055).  

Figure 1: Frequency and ranks of responses in each of the three categories Environment, Human, Socio-environment. 
Note the lower frequencies, reflecting an overall lower number of responses, for QB and QC. 

 
 
 
Discussion 
At first glance, the results shown here do not paint a promising picture for the endeavour to 
strengthen organic farmers’ role in health promotion. These initial results regarding organic 
farmers’ health practices imply that environmental influences are considered relevant factors that 
impact farmers’ own health, but not ones that they can control. Indeed, even given unlimited re-
sources, environmental influences upon farmers’ health would not be tackled according to these 
findings.   

It is worth noting that farmers rarely included farming practices among the practices they engage 
in or would engage in for their health. Instead, the respondents tended to list personal or “life-
style” practices (i.e. proper nutrition, exercise, taking holidays, reducing stress). This indicates 
that farmers perceive their health concerns as individual, not environmental or socio-
environmental. Practices (both farming and non-farming) that may indirectly affect farmer health 
by improving their environment are not mentioned, except by a small number of respondents who 
list “organic farming” and “nature conservation” as practices in which they engage for their 
health. However, farmers were not asked to list the practices in which they engage and that affect 
the health of others. Further research may indicate that farming practices are perceived as more 
relevant in this regard, given the great consumer emphasis upon health as a motive for supporting 
organic (Michaelidou and Hassan, 2008; Padel and Foster, 2008).  
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Perhaps it is not surprising that the Austrian organic farmers consider environmental factors as 
having an uncontrollable influence upon their own health. Interestingly, the broad category of 
“environmental influences”, which features heavily in QC, closely reflects the abstract terminol-
ogy of the raw data, and its particular meanings are not known at this point. It may be that the 
respondents do not tend to disaggregate this group of influences, perceiving it rather as monolith-
ic and unmanageable. This might explain why Environmental and Socio-Environmental factors 
are not given greater relevance in terms of practices the farmers do or would do given the re-
sources - their impact upon the environment may simply be perceived as negligible compared 
with the environmental influences they are faced with. Another explanation may, however, be 
farmers’ awareness of the impact of farming upon environmental factors related to health. 
McCann (1997: p.748), citing Bruening and Rollins (1990), Napier et al. (1988), and Napier and 
Camboni (1988) states: “Farmers consistently underestimate the severity of specific environmen-
tal problems on their own land”. It is possible, therefore, that farmers do not perceive the envi-
ronmental impacts of their own farming as hindering or promoting their health.  

Social Representation Theory and Critical Systems Heuristics teach that it is often necessary to 
look beyond the broadest social groups to explain internal differences and similarities. Past re-
search has tended to adopt socio-demographic or farm structure models to explain differences and 
similarities in farmers’ attitudes towards environmental and conservation initiatives (Mccann et 
al., 1997). The perceived power of farmers to influence environmental factors may be differently 
distributed based upon such factors as age, sex, region, size of farm, and type of farm. Demo-
graphic and farm type data were collected during our survey, and will be analysed with respect to 
possible correlations with health perceptions in later steps of the research. Given the very low 
frequency of Environmental and Socio-Environmental factors in the responses to QA and QB, 
however, we are unlikely to find any significant demographic or farm type differences.   

 
Conclusion 
In order to reduce the burden upon the medical system and make it more sustainable, there is a 
pressing need to include more societal sectors in the promotion of health. Agriculture could play 
an important role in health promotion, if human and environmental health can be linked, not only 
in policy, but also in the health perceptions of those involved in the sector. Organic agriculture 
has, in the past, argued that agriculture should take responsibility for its human and environmen-
tal health effects, and has sought to adapt their farming practices accordingly. Little is known, 
however, about farmers’ own perceptions of health, and how these might help or hinder this en-
deavour.  

This research combines Social Representation theory with Critical Systems Heuristics to map the 
health perceptions of Austrian organic farmers. These health perceptions include sources of moti-
vation, power, knowledge, and legitimacy. In this paper we discuss the perceived power of farm-
ers to influence their own health, and the role of environment in this process.  

Results showed that the respondents perceived environmental and socio-environmental factors to 
be relevant for promoting their health, but perceived these factors to be beyond their personal 
control. We suggest that further research focusing upon disaggregating demographic and farm 
type characteristics of respondents, and the meanings of environmental and socio-environmental 
influences would be useful for understanding why farmers perceive themselves as powerless with 
respect to environmental influences. 
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Abstract: Short Food Supply Chains (SFSCs) are increasingly taken into consideration by policy 
and decision makers. In the European funded research project FOODLINKS an analysis of 19 
cases was carried out in order to provide evidences on the diversity of SFSCs as well as to assess 
their contribution and potential to sustainability and health. SFSCs are varied in nature and prac-
tice. They exist in a range of forms in both commercial and non-commercial settings. In this pa-
per a pair comparison of six different types of SFSCs was made: a)  two “Face to Face initiatives; 
b)  two proximate more complex SFSCs and c) also two spatially extended SFSCs. Key issues of 
the analysis were: activities, actors, type of products, area and territory, health and sustainability 
aspects, growth potential and innovation. A special focus of the paper was on the contribution of 
SFCSs to health and sustainability.  

Health & wellbeing: Some SFSCs have increased knowledge and concern about food amongst 
consumers and led to the adoption of healthier diets. The potential for healthier food in SFSCs is 
created by both formal measures (e.g. broad variety of fresh food, especially fruit and vegetables) 
and informal measures (communication to consumers), but cannot always be fully reached due to 
trade-offs with other characteristics. 

Environmental: Many SFSCs have minimised the use of resources such as fossil fuel or packag-
ing, and/or use of less polluting methods of production (e.g. organic farming). This of course may 
vary significantly between different Short Food Supply Chains. 

Social: The direct relationship between producer(s) and consumer(s) has ensured fairness and 
trust in many SFSCs, more social inclusion of people. SFSCs also can contribute to revitalise 
local communities in multiple ways (e.g. working places, strengthening local networks).  

Economic: SFSCs to which consumers are committed in a more long-term perspective have re-
duced economic uncertainties. They help to preserve small and medium farms. SFSCs increase or 
help re-circulate community income and create new jobs; however the degree and relevance 
might strongly differ between SFSCs. 
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We can conclude that the degree of sustainability varies among different types of SFSCs, their 
products, locations etc. Also various participants in SFSCs may interpret sustainability differently 
and experience different impacts. Short food supply chains (SFSCs) can act as a driver of change 
and a method to increase sustainability, trust, equality and growth in agricultural, food, business, 
social, health and rural policy areas. Therefore they are of growing interest to policy makers.  

Keywords: Short food supply chains, sustainability, environment, social benefits, economic per-
formance, health  

 

 
Short Food Supply Chains  
 
Introduction  
Short Food Supply Chains (SFSCs) have established in parallel to conventional food chains, 
playing a key role in the emerging food networks that are continuously arising as an alternative to 
the globalized agri-food model. SFSCs can represent traditional and/or alternative ways of pro-
ducing, distributing, retailing, and buying food and they have served as niches for those food sys-
tem actors, mostly producers and consumers, who look for alternatives to the dominating agro-
industrial model. Short Food Supply Chains (SFSCs) are increasingly taken into consideration by 
policy and decision makers in government, industry and civil society organizations (Foodlinks 
2013a). 

What do we understand by Short Food Supply Chains? It is a common specific characteristic of 
SFSCs that they are highly value-laden and meaningful for their participants. The actual meaning 
of SFSC differs across various social groups, institutional settings and regional contexts. It in-
volves certain characteristics of SFSCs and values associated to them.  

Marsden et al (2000) use the concept of SFSCs as an “umbrella” term, and propose that SFSCs 
should show four defining characteristics, in order to go beyond the conventional and classical 
definitions of short food chain and, in particular the issue of distance definition: 1. the capacity to 
re-socialize or re-spatialize food, thereby allowing consumers to make value-judgements about 
the relative desirability of foods on the basis of their own knowledge, culture, experience or per-
ceived images. 2. The redefinition of the relationships between producer and consumers showing 
clear signals as to the origin of food. 3. The development of new relationships for new types of 
supply and demand with new criteria that link price with quality criteria and the construction of 
quality (enhancing the image of the farm and the territory as a source of quality foods). 4. Em-
phasis on the relationship between food producer and consumer to construct value and meaning, 
rather than solely the type of product itself.   

In this paper the focus is on characteristics and the diversity of typical SFSCs, which go beyond 
geographical nearness and no or limited number of intermediaries between producers and con-
sumers. Particular emphasis is on the contribution of SFSCs to sustainability and health and less 
on the social relationship between consumers and producers. 

Analysis of Short Food Supply chains in FOODLINKS PROJECT 
In a European funded research project FOODLINKS the Community of Practice on Short Food 
Supply Chains, established within the project234 has compared and analysed 19 cases of SFSCs 
(Foodlinks, 2013a). Key issues of the analysis were: activities, actors, type of products, area and 
territory, health and sustainability aspects, growth potential and innovation. One key question in 
FOODLINKS project was to provide evidence on the diversity of SFSCS and to assess the poten-
                                                 
234 See link: http://www.foodlinkscommunity.net/1131.html?&L=0 (accessed on 31.1.2014) 
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tial of SFSCs to sustainability, health and well-being. The aim was to make recommendations for 
different actors to use SFSCs as policy tool. 

SFSCs are very varied in nature and practice and exist all over the world in a wide variety of 
forms in both commercial and non-commercial settings. Examples of SFSCs include mainly three 
different categories: A) “Face to Face” initiatives, but as well B) “proximate extended” that 
means more complex SFSCs and C) also “spatially extended“ SFSCs, following a definition by 
Renting at al. (2003), which will be explained below per category described.  

 In this paper a selection of three different pairs of SFSCs were chosen, which were typical for 
others in the respective category.  

Analysis of Face-to-face Short Food Supply chains 
Face-to-face SFSCs are initiatives in which a consumer purchases a product directly from the 
producer/processor on a face-to-face basis and authenticity and trust are mediated through per-
sonal interaction (e.g. on-farm sales, farm shops, farmers’ markets). As the majority of SFSCs 
case studies observed belong to “Face to Face” cases, the two cases described in Tab. 1 - a collec-
tive farm shop in France (Brin d’Herbe) and a large box scheme in Italy (Zolle) - are of special 
interest because a larger number of farms were involved in these initiatives.  

Table 1: Comparison of two Face to Face cases of SFSCs.  
 Brin d’Herbe, France Zolle, Italy 
Type  Collective Farm shop of a farmer group on one 

farm 
Large box scheme from large group of 
farms 

Activities Direct selling of food products to consumers  Distribution by a mix of vans and bicycles 
to consumers 

Funding year 1992 2009 
No. of Actors Involvement of 20 farmers (selling between 10-

90 % of their products) 
Customers: 1000 consumers/ week 
Staff: 4 full-time jobs 
Additional 50 associated farms 

Involvement of 90 family farms of which 
80 in the Lazio Region 
(good coordination) 
Staff: 18 people (2 leading persons), 
Customers: 1000 consumers 

Type of products Meat, milk, vegetables, fruits, eggs, cereals Vegetables, fruits, meat, eggs, milk, 
cheese, bread, cereals, olive oil, vinegar, 
jams, non-food 

Area and Territory In the periphery of a larger town (Rennes): ca. 
20-50 km  

Rome – Lazio region 
Ca. 150 km (few farms South Italy) 

What is meant by 
short? 

Direct from farmer to consumers (at least one 
farmer usually present in the shop) 
Short physical distance 

Direct delivery to consumers of mostly 
regional products (contact to producer 
trough web and direct) 

Health and food 
quality  

Freshness (good access to broad variety, particu-
lar vegetables and fruits). 

Freshness (broad variety) 
Good taste 

Sustainability as-
pects 

Local food, (little food miles) 
Majority organic farms (ca. 66 %)  

Local, seasonal (less food miles) 
Organic and non-organic farms  
Fair price for producers 

Growth and devel-
opment 

No further growth with new farms although 
potential (complexity would be too big) 

Further growth might be possible 

Innovative ele-
ments 

Products belong to the individual farmers until 
they are sold (lower VAT)  
New: external sustainability assessment of farms 
with consumer involvement of farms  

Consumer comes to know the identity of 
producer through box received, website, 
Facebook)  
Micro-distribution by bicycles - vans 
main delivery  

 
There is potential for growth, but this is not considered a viable option by the group running the 
collective farm shop mainly for social reasons (20 farmers = good size to cooperate, fear of too 
high complexity), while for the Zolle box scheme this is not excluded a priori. The Zolle initia-
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tive tries to strengthen virtual proximity with customers mainly through the Internet, where in the 
case of Brin d’Herbe the proximity to consumer is physical and takes place in the shop.  

 
Analysis of proximate extended Short Food Supply Chains 
Proximate SFSCs are initiatives, which extend reach beyond direct interaction and are essentially 
delivering products which are produced and retailed within the specific region (or place) of pro-
duction. Consumers are made aware of the ‘local’ nature of the product at retail level (e.g. con-
sumers’ cooperatives, Community Supported Agriculture, box schemes).  

Tab. 2 describes two proximate extended SFSCs where products are not only sold directly to con-
sumers but also via other channels with only one intermediate step.  

Table 2: Comparison of two proximate extended SFSC. Source: Foodlinks, Evidence document, 2013a 
 Bio Romeo, The Netherlands Willem and Drees, The Netherlands 
Type  
 

Farmer initiative for direct postal delivery of 
potatoes and vegetables  

Company delivering local food to supermarket 
chain  

Activities On-line sale with direct delivery by post or 
pick-up at farm  
Sold also to restaurants, local shops and on 
farm 

Direct delivery of local foods directly in 
Jumbo supermarket (180 locations) 

Funding year 2012 2009 
No. of Actors 8 farmers Products from 100 farmers  

14 staff members,  
Type of products Potatoes and vegetables Fresh fruits and vegetables  
Area and Terri-
tory 

North East Polder,  
250 km radius 

Middle and southern part of the Netherlands 
but local, also depends availability of prod-
ucts. 

What is meant by 
short? 

Direct delivery to consumer and some local 
restaurants &shops (through Internet) 
Reducing social distance through Internet 
(main information on farms) 

Local food for local distribution 
Ca. 40 kilometres from supermarket,  
Reducing social distance through Internet 
(main information: storytelling about farmers) 

Health and food 
quality  

Fresh (although not always possible) 
Different varieties 

Fresh (broad variety, also vegetables) 
Seasonal  

Sustainability 
aspects 

Local  
All farms organic 
Transport by post instead of individual deliv-
ery  
Waste reduction: 10% goes to food banks 

Local 
Small share organic food (until now one farm) 

Growth and de-
velopment 

Further growth remains unclear (distribution 
costs as challenge) 
Potential: one social care farm 
Potential in public procurement 

Still growing (Challenge: Selection of the 
right farmers, new distribution system) 
Promotion events important (story telling for 
consumers) 

Innovative as-
pects 

Collaboration with purchasing group (to widen 
assortment) 
Event “Harvest your own potatoes” on one 
farm to connect consumers to food 

Alternative distribution system (Cross-
docking with no storage in between) 
Central collection from small farmers 

 
Both initiatives are in a phase where collaboration with partners as well as innovative solutions is 
necessary to reduce high collection and distribution costs. Social distance between producers and 
farmers is reduced through Internet.  

 
Analysis more spatially extended Short Food Supply Chains 
Spatially extended SFSCs are initiatives, where value and meaning laden information about the 
place of production and producers is transferred to consumers who are outside the region of pro-
duction itself and who may have no personal experience of that region (e.g. certification labels, 
restaurants, public food procurement to catering services for institutions).  
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In Tab. 3 two more spatially extended SFSCs delivering to canteens & restaurants are compared: 
the farmer cooperative Oregional in the Netherlands and the company Pico Bio in Switzerland.  

Table 3: Comparison of two more spatially extended SFSCs delivering to canteens & restaurants. Source: Foodlinks, 
Evidence document, 2013a 
 Oregional The Netherlands Pico Bio,  Switzerland 
Type  
 

Farmer cooperative making direct 
sales to canteens and restaurants  

Specialised small wholesaler delivering regional prod-
ucts to canteens and restaurants 

Activities Delivery to kitchens  
Webshop 
 

Daily delivery of products with own vans to kitchens,  
Collection of products directly from  regional farms  

Funding year 2009 2000 
No. of Actors 22 farmers 

5 staff 
Cooperation with care 4 care insti-
tutes, Customers: 9 restaurants and 
shops, 

60 farmers delivering  
16 staff 
Ca. 70 restaurants and canteens and organic  shops as 
customers  

Type of products Dairy products, meat,  fruit, vegeta-
bles, eggs 

5000 products: mainly vegetables, fruits, milk prod-
ucts, partly meat 

Area and Terri-
tory 

50 km radius 
(near 2 towns) 

Zürich agglomeration  
Distribution radius: 60 km 
Supply: 20-150 km,  

What is meant by 
short? 

Regional food (not local) 
Slogan: know your farmer know your 
food 

Not necessarily local but regional, preferably from 
small farmer groups (from more distance) to restau-
rants or shops  
Social nearness to farmers important  

Health (food 
quality) 

Fresh  
Good taste  

Fresh 

Sustainability Seasonal (less food  miles) 
Less meat 
Not organic 
Fair price (+ 15 %) 

Seasonal 
98 % organic 
Fair prices (for producers and customers) 

Growth and de-
velopment 

Support by INTEREG project in the 
starting phase 
Strong further growth in 2010-2013  
Challenge: farmers not prepared for 
highly customized products 

No further growth but more services 
Initiator: still key person (former organic farmer) 
Challenge: high collection and distribution costs and 
investment in new storage centre 

Innovative as-
pects 

Important to train cooks. 
Cost savings for care institutes (other 
menus, less waste) 
Information about origin given to 
hospital patients  

New cooperation with other caterers and Community 
Supported Agriculture nearby  
Financial support for investment through loans from 
farmers and customers but not from banks 
External sustainability assessment with FAO-SAFA 
system  

 

The above described SFSCs delivering to canteens and restaurants try to keep a close contact to 
their regional farms, either by collaborating through a farmer cooperative like Oregional or 
through a special financial engagement of farmers and customers in the case of Pico Bio.  

 
Sustainability analysis of Short Food Supply chains 
On the basis of 19 case studies of SFCS and a literature research the authors looked at the bene-
fits of SFSCs for health and sustainability. The analysis made in the FOODLINKS project is 
documented in an “evidence document on Short Food Supply Chains as drivers for sustainable 
development” (Foodlinks 2013a). It has been summarised in a policy brief leaflet (Foodlinks, 
2013). 

Health, food quality & wellbeing: Some SFSCs have increased knowledge and concern about 
food amongst consumers and led to the adoption of healthier diets particularly with regard to bet-



 

1252 

ter access to a wide variety of fruit and vegetables in a range of social groups but especially 
school children. However, in some cases SFSCs may not lead to healthier diets due to limitations 
in the supply of a varied range of foods. The potential for healthier food in SFSC is created by 
both formal and informal measures (e.g. higher share of fresh and affordable vegetables), but 
cannot always be fully reached due to trade-offs that need to be made with other characteristics 
(e.g. out of season: reduced assortment or products from more distance.  

With regard to food quality, most of the SFSCs described here focus on fresh and seasonal food 
and try also to supply food which is very tasty. Several SFSCs (like Oregional or Pico Bio) pro-
mote the use of a broad range of varieties, including old varieties like old potatoes or tomatoes, 
which are perceived by consumers as cultural diversity and factor of well-being.  

Environmental sustainability: Many SFSCs have minimised the use of resources such as fossil 
fuel or packaging, and/or adopt less polluting methods of production (e.g. by practicing organic 
farming). This of course may vary significantly between different SFSCs. Many SFSCs reduce 
food miles by delivering directly or by establishing a farm shop. But how energy efficient this is, 
depends very much on the quantities consumers buy and/or are transported. In some cases the 
transport of large quantities from big farms might be more energy-efficient, but several SFSCs 
(like Pico Bio) favour the contact with small family farms (even if the transport distances are 
longer) for social reasons, in order to maintain rural communities and employment in remote are-
as. Some SFSCs try to optimise the collection and distribution costs for financial reason, but at 
the same time also reduce the use of non-renewable fossil energy (e.g. like Zolle, Bio-Romeo, 
Willem and Drees or Pico Bio).  

Social sustainability: The direct relationship between producer(s) and consumer(s) has ensured 
fairness and trust in many SFSCs. In particular Community Supported Agriculture (CSAs) is im-
portant for the social inclusion of people. SFSCs can also contribute to revitalise local communi-
ties in multiple ways. Several SFSCs have explicit social goals, like social farming with handi-
capped people (in the case of Bio Romeo). Several SFSCs also use Internet to create a closer rela-
tionship with the customer, supported by the organization of on-farm events (like Brin d’Herbe, 
Willem and Drees). In some cases, the trust of farmers and customers in a company can help to 
carry out higher investments when banks are not willing to give money (as in the case of Pico 
Bio).  

Economic sustainability: SFSCs to which consumers are committed in the long term have re-
duced economic uncertainty deriving from unstable production and sales volumes. They help to 
preserve small and medium farms which are at the core of local rural economies. SFSCs increase 
or help re-circulate community income and create new jobs; however the degree and relevance 
might strongly differ among SFSCs. Fair prices are also an explicit goal of several SFSCs (like 
Zolle, Oregional and Pico Bio). 
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Conclusions 
On the basis of our analysis we can conclude that the degree of sustainability varies among dif-
ferent types of SFSCs, their products, locations etc. Also various participants in SFSCs may in-
terpret sustainability differently and experience different impacts (Foodlinks, 2013b). 

However, short food supply chains (SFSCs) can act as a driver of change and a method to in-
crease sustainability, trust, equality and growth in agriculture, food, business, social, health and 
rural policy areas. Therefore they are of growing interest to policy makers, although a definition 
cannot be made generally. Such a definition must necessarily be developed with regard to the 
specific local and socio-cultural context. 
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Workshop 2.6:  
Integrative and interdisciplinary approaches to the ecologisation of 
agrifood systems  
Convenors: Claire Lamine, Benoît Dedieu and Gianluca Brunori 
 
Virtuous and environmental-friendly technological innovations in agriculture (as in other do-
mains) are not enough to allow robust transitions of agrifood systems towards more sustainable 
patterns. Such transitions rely on a combination and a coordination of changes at all levels of 
these agrifood systems: farmers’ practices, food industry and retailers’ strategies, governance of 
research and extension, agricultural and rural development policies, consumers’ patterns, and 
civil society actions. If most scholars and stakeholders would agree on the idea that transitions 
towards sustainable agriculture and agrifood systems should involve the whole socio-technical 
system linked to agriculture and food, there are various visions of the past, current and possible 
changes, based on different disciplinary backgrounds and ontologies. Some will focus on lock-in 
effects and path-dependency processes, others on the framing of problems and solutions, or on 
power relationships etc. 

In the last two decades, a growing literature has been addressing these issues based on a diversity 
of theoretical frameworks and on numerous case studies at local, national and international 
scales. This workshop aims at discussing different approaches to the processes of “ecologisation” 
of agrifood systems. We expect presentations of integrative approaches, in the sense that in the 
way they deal with transitions to sustainable food systems, they take into account a variety of 
interdependent social actors and institutions and/or they consider not only agricultural practices 
but also processing, marketing, and consumption issues and/or they involve different scientific 
fields in order to tackle all these various aspects of transitions. For example, an integrative ap-
proach of fruit production at local scale could take into account questions at the cross-roads of 
different fields such as: are the available cultivars adapted to low input practices? Is the food 
chain likely to deal with products that may be less perfect? What might be the impact on farm 
viability, considering the variety of products on a given farm and the farmer’s tradeoffs between 
different constraints and opportunities? How should genetic innovation and evaluation be rede-
signed in order to take into account the adaptability to low input and organic farming as well as 
the constraints and diversity within the food chain? How do public policies support or impede 
such evolutions at the different levels of the agrifood system?  

The cases and approaches which will be presented should aim at fostering and facilitating discus-
sions in the workshop about : 1. theoretical frameworks (transition theories, actor-network theo-
ries, Efficience-Substitution-Redesign grid, treadmill of production, socio-ecological systems 
etc.); 2. ways to combine different scientific and disciplinary perspectives; and 3.  ways to in-
volve a diversity of stakeholders at the different level of the agrifood system in these analyses. 

The idea is to build, based on a series of presentations, a collective reflexion on the way we as 
scientists choose specific theoretical frameworks, combine scientific disciplines and involve (or 
not) different types of social actors (scientists, farmers, advisors, civil society, policy makers etc.) 
in our approaches to more sustainable agrifood systems. 
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Technical and commercial change during transition to organic 
farming: towards a methodological approach based on the scope of 
the leaps forwards  
 
Caroline Petit and Christine Aubry 
 
INRA, UMR SAD-APT 
 

Abstract: Over the last few years there has been increasing concern about the transition towards 
organic farming (OF). Depending on the case, this transition is said to be progressive, rapid or 
abrupt, compared to a given conventional system. Yet few tools are available for us to analyze 
and represent the mechanisms of the changes made in the production system when farmers con-
vert to OF. Varying degrees of differences exist between conventional and organic systems, espe-
cially when it comes to their technical and commercial aspects. We posit that it is possible to 
characterize the processes of transition by analyzing the extent of technical and commercial 
changes between conventional and organic systems. The present study is based on the empirical 
results of surveys on cash crop farmers, and on available knowledge on collecting firms’ strate-
gies in the Île-de-France region surrounding Paris. We develop an analytical framework to evalu-
ate conventional farmers' technical and commercial proximity to OF, and the changes potentially 
to be made in the case of a conversion to OF. To analyze farmers’ technical practices, we suggest 
a scoring system with principle-based indicators concerning the components of the cropping sys-
tem. The analysis of commercial proximity to OF is based on relevant criteria concerning the 
organizational dimension of markets for organic produce. Results show the diversity of the size 
of the technical and commercial leaps to make to reach OF. In the region studied, we observed a 
majority of medium and large potential leaps by conventional farms, which highlighted the diffi-
culty for conventional systems to technically and commercially attain OF. Taking into account 
the interactions between farmers’ practices and commercial strategies, this methodological ap-
proach is complementary to the existing theoretical frameworks of transition to sustainable agri-
culture. From an operational point of view, it could be useful to adapt the OF development pro-
grams in a specific region by identifying the technical and commercial barriers and opportunities.  

Keywords: organic farming, proximity to organic farming, scoring system, leaps to reach organic 
farming, technical practices, commercial strategy, and barriers of conversion 
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Introduction 
Organic farming (OF) is generally presented as a model of sustainability and a prototype within 
ecologized forms of agriculture (Bellon and Penvern, 2014). The notion of conversion to OF has 
gained currency in recent years and can serve to analyze structural processes of change in farm-
ing systems. Conversion to OF is a multidimensional change that modifies not only technical 
practices and reference frameworks, but also the relationship to nature, food and consumers 
(Lamine and Bellon, 2009). The literature on conversion to OF has however focused primarily on 
analyzing the effects, in terms of processes, of conversion and the reasons for it. Many agronomic 
studies examine systems after conversion, comparing entire organic and conventional systems 
against various technical, economic and environmental performance criteria. The social sciences 
have investigated mainly the incentives and barriers in farmers' conversion to OF. 

In terms of mechanisms of change for the purpose of conversion – which for farmers means re-
configuring their farming systems – there are few tools for analysis and representation. We often 
remain at a superficial level, considering that conversion to OF can be gradual, rapid or sudden, 
in relation to a conventional system. Bonnaud et al. (2000) contrast "organic as a continuity", 
where an existing commitment and production methods close to OF are reinforced by certifica-
tion, and "organic as a break", where the farm veers away from previous practices very different 
to those of OF, even if certain antecedents can facilitate the transition. We may assume that farms 
which are "close to organic" are more inclined to convert to OF, but that is not always the case. 
Some farmers qualified as "almost organic anyway", "effectively organic", "semi-organic" (Suth-
erland, 2011) or "half-way there" (Harris et al., 2008), claim that they use few inputs but do not 
wish to adopt the production methods of certified OF. 

The changes to be made to convert to OF may differ from one farm to the next. Conventional 
farming practices vary, ranging from an unlimited use of inputs to integrated production methods. 
In France this gradient has been formalized in the Ecophyto R&D expertise, in terms of levels of 
change in a farm's crop-protection strategies and use of pesticides (Butault et al., 2010). Even 
though we can consider that within conventional systems there are already substantial changes, in 
relation to which we can analyze the trajectories of changes of practices (Chantre, 2011), it seems 
that conversion to OF is a different type of break. It implies the departure from most former prac-
tices – not only technical but also commercial practices, linked to social networks – and as such is 
a real "leap" towards another mode of production. While the notion of a leap towards OF has not 
really been conceptualized, it aptly reflects the radical nature of this conversion, the interruption 
in the ongoing and gradual advancement of phenomena, and the risks and difficulties surrounding 
such change.   

There are thus varying degrees of difference between practices in conventional agriculture before 
conversion, and after conversion. Depending on the farm, the leap that will have to be made to 
convert to OF will differ. This proximity/distance of farms with regard to OF constitutes a new 
field of exploration, for example regarding the challenges of preventive management of water 
quality (Gratecap et al., 2013) or the maintenance of specific agricultural systems in rural areas 
(Mena et al., 2012). The differences between conventional and organic farming can be measured 
by the antecedents which are technical, social – inclusion in organic networks before conversion 
– or global – contracting of public policy tools. From the point of view of technical practices, the 
boundary between organic and conventional farming can be relatively porous, even if some as-
pects constitute major differences (such as the use or not of synthetic chemical inputs). Overall, 
OF is characterized by an organization of technical systems based on systemic, preventive man-
agement implemented on the scale of crop sequences. This type of management is not per se in-
compatible with the conventional system, but in practice it is found very little. 

Among the multiple changes inherent to conversion, we have chosen to explore those of a tech-
nical and commercial nature, which seem relevant to the issue of transition in agrifood systems. 
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Our aim is to develop a methodological framework to analyze the proximity to OF, in order to 
evaluate the extent of potential or real technical and commercial leaps by farms towards organic 
farming. The framework serves to evaluate (i) the extent of leaps to be made by conventional 
farms and (ii) a posteriori the transitions towards OF accomplished by conventional farms that are 
now doing OF. This framework was developed and tested in the Île-de-France Region, which is 
characterized by systems that make relatively intensive use of inputs, and where field crops pre-
vail over other systems of production, especially livestock. 

 
Materials and methods  
To analyze the transitions of farming systems, with particular regard to the technical and com-
mercial changes at the farm level, we adopt an agronomic approach focused on farm manage-
ment. We apply agronomic survey methods to analyze the technical decision-making rules that 
farmers use. We consider the relations between farmers and their commercial operators, and the 
territorial dimension of this coordination. First, we examine farmers' technical and commercial 
systems, by analyzing: (i) the organization of crop systems, decisions on the technical aspects of 
crop production (choice of crops, crops’ location, crop sequences and technical management of 
these crops) and the farmers' logics (Aubry, 2007) and (ii) their commercialization strategies in 
relation to certain farm resources (equipment, storage). Second, on the side of commercial opera-
tors, we use some information about the modes of organization of farm produce collection and 
the territorial localization of these actors. By integrating farming practices in a spatial dimension 
and by considering interactions with commercial operators, our approach can be linked to an 
overall geo-agronomic one, focusing on interactions of farms with other activities and land uses. 
In this latter approach, geographical theory is mobilized through the objects of agronomy 
(Deffontaines, 2006). 

Surveys on farmers in the Île-de-France region 
We carried out interview surveys on 20 farmers whose main activity was field crop farming. Of 
these, 16 were doing conventional farming and 4 were converting to OF at the time of the survey 
(Table 1). The interviews were held between 2010 and 2012, via the phone and/or face-to-face. 
Ten conventional farmers (C1 to C10) were selected on the basis of changes in their practices that 
indicated their proximity to OF, such as various forms of reduced use of inputs and the fact that 
they had signed "Enjeu eau" contracts concerning agri-environmental measures (AEM)235.   

                                                 
235 The AEM on water-related challenges in conventional field-crop systems, focus on the reduction of the use of chemical pesti-
cides and fertilizers. These financial incentives can be offered through contracts in local territories to target the objective of reduc-
ing the impact on the quality of water of diffuse pollution of agricultural origin. 



 

1259 

Table 1: The sample of farmers surveyed 
Surveyed farm-

ers’ code 
Type of production Date of conversion Criteria of proximity to OF 

C1 Cash crops without livestock Ø Qualified as integrated farming 
(“agriculture raisonnée” 

C2 Cash crops without livestock Ø AEM "water" 
C3 Cash crops without livestock Ø Integrated production 
C4 Cash crops without livestock Ø Integrated protection 
C5 Crop-livestock combination (sheep 

and poultry farming) 
Ø AEM "water" 

C6 Cash crops without livestock Ø AEM "water" 
C7 Crop-livestock combination (pig 

farming) 
Ø AEM "water" 

C8 Cash crops without livestock Ø AEM "water" 
C9 Cash crops without livestock Ø AEM "water" 

C10 Crop-livestock combination (sheep 
farming) 

Ø AEM "water" 

C11 Cash crops without livestock Ø Ø 
C12 Cash crops without livestock Ø Ø 
C13 Cash crops without livestock Ø Ø 
C14 Cash crops without livestock Ø Ø 
C15 Cash crops without livestock Ø Ø 
C16 Cash crops without livestock Ø Ø 

Conv1 Cash crops without livestock 2009 Ø 
Conv2 Cash crops without livestock 2009 Ø 
Conv3 Cash crops without livestock 2010 Ø 
Conv4 Cash crops without livestock 2010 Ø 

C1 to C16: conventional farmers; Conv1 to Conv4: farms undergoing administrative conversion to organic farming 
at the time of the interview (all four had converted to OF on the date indicated)  

 
An analytical framework to evaluate the technical and commercial proximity to organic 
farming 
In this section we present the analytical framework designed to evaluate farmers' technical and 
commercial proximity to OF (see framework in Annex). As exposed in the introduction, proximi-
ty/distance of farms with regard to OF constitutes a new field of exploration and two recent pa-
pers contribute to this issue with different methodological choices. Mena et al. (2012) propose a 
global index of organic livestock proximity in relation to an organic model, consistent with "true 
organic farming", and the integrity of which can be evaluated by means of structural criteria 
(Darnhofer et al., 2010). Gratecap et al. (2013) argue that no technique peculiar to OF exists, 
meaning that all techniques can be implemented in a conventional system or in an organic one 
and that some “organic techniques” can be used in conventional farms with different objectives. 
They therefore compare the principles underpinning the action of conventional farmers with those 
implemented by organic farmers before their conversion to OF (effective conventional versus 
previous conventional). Our approach is at the interface of these two approaches since we com-
pare conventional systems to organic ones, considering a meta-model of OF without characteriz-
ing organic farming styles precisely. Our methodology, the design of the analytical framework 
and the choice of indicators are based on an empirical ground, considering the farming systems in 
the region studied. More precisely, we adopt a pragmatic approach, considering the conventional 
systems in place (mainly intensive cash crops farms without livestock, some of them implement-
ing integrated farming to varying degrees) and the organic ones (prevalence of cash crops without 
livestock) which were studies specifically in Petit (2013). 

Technical proximity is evaluated by means of a scoring system with principle-based indicators 
concerning the components of the cropping system (cropping plan/crop rotation and crop man-
agement sequences). The scoring system enables us to obtain a final score out of 20 points, that 
can be divided into sub-scores: 5 points for cropping plan-sequence indicators (respectively 2 and 
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3 points236)and 15 points for technical crop management indicators (4 respectively for the weed 
control, fertilizers and pest/disease control; 3 for wheat management). Within the technical crop 
management  we distinguish between preventive techniques, aimed at anticipating agronomic 
risks, and which are implemented primarily on the scale of crop sequences, and corrective tech-
niques related to current crop management (weeding, fertilization, pest and disease control).This 
matrix is designed to assess the gap between practices in conventional farming and those in or-
ganic farming, considering (i) the agronomic underpinnings of OF (no use of synthetic chemical 
inputs; farming based on living ecological systems and cycles, working with them, emulating 
them and helping to sustain them – IFOAM norms); (ii) the key techniques emphasized (crop 
rotation, management of soil fertility, etc.) and (iii) a preventive approach in technical manage-
ment. Indicator design and selection of variables are based on scientific literature and expert 
knowledge. The values and thresholds of the variables have been adapted to the sample of farm-
ers surveyed. Each variable is informed according to the techniques implemented by the farmer, 
and the scores are attributed manually rather than being calculated automatically. This makes it 
possible to weight, if necessary, according to the real importance of certain technical orientations 
mentioned in the survey. The lower the score, the more the technical system presents a configura-
tion close to those typical of OF.  

To assess the commercial proximity to OF, we retain several criteria which are relevant to the 
organizational dimension of outlets for OF and we use results obtained on previous works con-
cerning collecting firms. These works aimed at analyzing the modes of organization of farm pro-
duce collection. On the one hand, interviews were held with the heads of 11 collecting firms, 
mostly cooperatives in the grain and protein-oil industry, whether they collected organic produce 
or not. The typology of these operators and details on their firms have been examined in a previ-
ous paper (Petit and Aubry, 2014a). On the other hand, two operators in the dehydrated alfalfa 
industry were considered with regard to their relations with Île-de-France farmers (Petit and 
Aubry, 2014b). This information on collecting firms' modes of organization enabled us to identify 
local opportunities for sales outlets for farmers' organic produce, that is, possible outlets for 
farmers that correspond to their geographic position in relation to the collecting firms in the terri-
tory.  

Four criteria were selected to assess the commercial proximity to OF: (i) the absence of crops 
under quotas or contracts (sugar beet, high-protein wheat, potatoes)  in cropping plans that are 
restrictive with regard to a plan to convert to OF; (ii) opportunities for commercial outlets for OF 
produce within the farmer's network of buyers; (iii) the existence of a storage capacity on the 
farm; (iv) commercialization in short supply chains and the existence of a potential value derived 
from the OF label. The way in which a farm meets these criteria, or not, is evaluated. Their ab-
sence constitutes impediments to conversion to OF.      

 
Results and discussion 
 
Result of the evaluation of technical proximity to OF in terms of overall scores 
Figure 1 shows a range of scores for technical proximity to OF, from 10.7 to 16.6 for convention-
al farms, and from 9.7 to 16.1 for conventional systems before conversion. The farmers initially 
identified as "closest to organic" who have implemented changes in their technical practices are 
not distinguished from the others with regard to their proximity to OF, especially those who have 
"water challenge" AEM. These farms reach their objectives in terms of reduction of the treatment 
frequency index (TFI), without significantly reconfiguring the cropping plan, sequences and 
technical crop management, and without implementing more preventive agronomic management 
                                                 
236 With the application of a surcharge of 0.5 points in cases where the farm has a sugar beet quota, a score of higher than 5
points can nevertheless be obtained.
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techniques. This is consistent with the literature on the evaluation of European agro-
environmental policy. It shows the poor effectiveness of these measures, which do not facilitate 
real changes of practices and which often remunerate existing practices (Bonnieux, 2009). On the 
other hand, certain farmers in the sample obtain relatively low scores without their farming prac-
tices corresponding to these patterns of change (C14, C15 and C16). In the following section we 
analyze the breakdown of overall scores, which we then use to propose differing degrees of po-
tential leaps to make or leaps made, in relation to the extent of commercial leaps. 

Figure 1: Distribution of technical proximity scores for the farms surveyed. C*: farmers selected on the basis of 
changes in their practices that may reveal a proximity to OF. 

 
 
Analysis of the extent of technical and commercial leaps towards conversion to OF 
Even if the final scores prove to be too global to qualify proximity to OF, they do nevertheless 
have the advantage of being able to be broken down according to the two components of the 
cropping system. This enabled us to analyze the coherence between the choice of crops, their 
sequence, and the technical management applied to them. We then made choices to establish the 
different types of leap made by the farmers surveyed. These choices were based on the scores and 
on an expert reading of the technical systems: (i) the cropping plan-sequence scores are mainly 
intermediate values reflecting the fact that very few farms are close to OF when it comes to the 
choice of their crops and crop sequences, but scores up to 3.2 reflect slightly more diversified 
systems than others; (ii) the low scores for technical management ranging from 6.5 to 9 corre-
spond to combinations of practices that are close to OF (green manures and cover crops, mechan-
ical weeding and organic fertilizers, substantial reduction of TFIs, etc.). Three possible combina-
tions thus appear to classify the farmers surveyed: (1) intermediate crop plan-sequence score/low 
technical management score; (2) high crop plan-sequence score/low technical management score; 
(3) high crop plan-sequence score/ high technical management score. These three combinations 
correspond to three levels of technical score informed in Figure 2. No farmer is in the "low level 
of technical leap" modality, and most farmers are spread across the "medium level of technical 
leap – technical management" and "high level of technical leap" modalities. 

The sample of farmers surveyed enables us to identify two types of technical proximity to OF. 
The first type presents more diversified cropping plan-crop sequences than do the others (case of 
C1, C5 and C16, with a diversity of crops and/or presence of alfalfa). The second type has made 
changes to their technical management practices (case of C3, C7, C8, C14 and C15, with a gradi-
ent of techniques aimed at reducing inputs: reduced doses, organic fertilizers, green manures and 
cover crops; only C3 and C7 combine these strategies with regard to their technical management 
of weeds, fertilization, pests and diseases). But no farmer combines crop plans – diversified se-
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quences and a preventive technical management with little use of inputs. Hence, the technical 
proximity to OF that was found was only partial. This is consistent with the findings of Gratecap 
et al. (2013). We are therefore witnessing a poor match between the choices of crop plans, se-
quences, and technical management. Moreover, these farmers who are closest to OF are not en-
visaging conversion to OF. This is consistent with the analysis of changes of practices by trajec-
tory of farmers proposed by Chantre (2011), who showed that a very small proportion of farmers 
have converted to OF (after changes in farming practices or not) and the vast majority remained 
at step of integrated farming at different levels.  

To analyze the commercial proximity to OF, four criteria were selected (cf. § 2.3). Three modali-
ties were defined to denote small, medium or large degrees of commercial leaps corresponding to 
the number of barriers (respectively none, fewer than two, or more than two). No farmer was 
found under "small commercial leap", which means that they all had at least one barrier, whether 
this concerned: their storage capacity, their use of short supply chains without any potential for 
deriving value from the OF label on the retail market, or crops under constraints regarding com-
mercialization or opportunities for organic outlets in the farmer's network of buyers. The latter 
two are the most frequent barriers on the farms surveyed.   

 

Figure 2:Cross-comparison of size of technical and commercial leaps, and position of the farmers surveyed.  

 Small technical 
leap 

Medium techni-
cal leap (crop-
ping plan - se-

quence)* 

Medium techni-
cal leap (techni-
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ment)** 

Large technical 
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Small commer-
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Medium com-
mercial leap 

(cropping plan - 
sequence) 

 C1, C5*, C16, 
C3, C8*, C15, 
Conv1, Conv2, 

Conv4 

C2*, C4, C9*, 
C11, C13, 

Conv3 

Large commer-
cial leap   C7*, C14 C6*, C10*, C12 

* corresponds to an intermediate cropping plan–sequence sub-score and a high technical management sub-score. ** 
corresponds to a high cropping plan–sequence sub-score and a low technical management sub-score. 
 
The technical changes are closely linked to the commercial changes, even if some changes in 
technical practices that reduce inputs are deliberately adopted by certain farmers. These forms of 
lock-in, in the broad sense, have been studied extensively in the literature (Lamine et al., 2010; 
Meynard et al., 2013; Vanloqueren and Baret, 2008, 2009). Among the farms surveyed we also 
find that certain technical practices have to be related to constraints, obligations or conditions of 
commercialization (e.g. commercial commitments on volumes of production, seed contracts, 
etc.). Moreover, in the particular case of organic farming, conversion implies the need to find 
outlets for organic produce and in the case of field crops this may mean changing to different 
operators. Previous research has enabled us to identify operators that function differently in their 
collection of organic produce (Petit and Aubry, 2014a). We identified four types of operators: (i) 
those who are dedicated to organic produce, (ii) conventional-based operators with an internal 
integration of organic activity and (iii) conventional-based operators pooling resources to organ-
ize the collection of organic produce and (iv) operators without collection of organic produce.  
Depending on these different types, farmers will have more or less opportunities to sell their pro-
duce in the organic chains directly in their network of operators. Usually, the fact of changing 
operators is a strategic choice, especially when the modalities of coordination (commercial con-
tracts, technical advice, etc.) differ from one operator to the next. When the farmer's commercial-
ization system is complex, with several operators of different kinds, it is the strategy as a whole 
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that has to be modified. Of the 16 conventional farmers surveyed, a large majority has no oppor-
tunity for outlets for organic produce in their network of operators. Only three have possibilities, 
but only with certain operators. 

Other elements related to the size of the commercial leap should also be mentioned. The conver-
sion to OF generally implies a major change in cropping plans and in agricultural contexts with-
out livestock, and the introduction of pulse fodder crops like alfalfa is highly recommended. Out-
lets in the dehydration market are more advantageous as large surface areas can be put under 
crops. We have shown that the dehydration factories' radius of collection is very limited in Île-de-
France, and that they strongly determine the presence of alfalfa in the cropping plans of organic 
farmers (Petit and Aubry, 2014b). Conventional farmers situated outside of the collection area of 
these factories would thus have limited outlets for alfalfa if they converted to OF.   

Finally, singular commercialization strategies such as short supply chains (i.e. on-farm bread-
making, oil mill, meat boxes, etc.) have implications for a conversion to OF. Although it is not 
possible to conclude on a strong correlation between commercialization in a short supply chain 
and proximity to OF, we find that this type of commercialization creates added value on current 
crops. This leaves more leeway technically, by relaxing demands on productive performance. For 
all farmers in short supply chains (C1, C3, C5, C10, C7 and C11), this mode of commercializa-
tion is however rather an element contributing to the farmer's disinterest in OF. They value what 
is "local", and conversion to OF would require a modification of their sales strategy, as well as 
acceptance of additional and costly control, which some of them clearly do not envisage (C1 for 
example). 

A posteriori analysis of farmers in the process of converting to OF 
The four farmers who converted to OF had relatively different conventional systems before the 
conversion. These differences are reflected in the range of scores for technical proximity to OF, 
from 9.7 to 16.1. They made medium to large technical leaps, which supports the hypothesis of a 
quick, sudden transition. However, while their cropping plans and sequences were not substan-
tially different from those of conventional farmers, in the case of three farmers (Conv1, Conv2 
and Conv4) we find a relative anteriority in the change of practices (organic inputs, mechanical 
weeding on traditionally hoed crops, reduced treatment, reduced fertilization, green manures, 
innovative techniques such as intercropping and localized fertilization). But these practices were 
implemented largely autonomously, outside of the farmer networks, on reduced inputs and inte-
grated production facilitated by agricultural development agencies (e.g. Chambers of Agricul-
ture). In contrast, the case of Conv3 shows that a major technical reconfiguration for conversion 
can be achieved by certain farmers. 

As regards commercialization, the four farms made medium leaps as they all had at least one fa-
cilitating factor, especially concerning organic outlets and storage. The change was however dis-
ruptive for all of them, to varying degrees, as these farmers had to adjust to new operators and 
types of relations (types of price, technical support, etc.). 
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Discussion and conclusion 
In this paper we propose a methodological framework to evaluate technical and commercial prox-
imity to OF, based on an analysis of the scope of the leaps forwards, towards this goal. This ena-
bles us to examine the interactions between technical and commercial systems in the specific 
framework of OF. The issue of proximity to OF is complex, and a detailed analysis of the actual 
or potential transition processes shows that facilitating and impeding factors are entangled on 
farms. These factors depend strongly on the farmer's relations within the territory, especially with 
collecting firms. The dynamics of transition appear to be hybrid, between progressive change and 
a radical turn. Yet, in the context studied, we find no cases of close proximity of conventional 
farms to OF. Reconfiguring cropping plans and sequences, and reducing the use of inputs while 
adopting preventive management seem hardly feasible in a conventional system, especially with 
field crops in Île-de-France, and all the more so since these actions are not rewarded by the mar-
ket.  

The issue of proximity to OF is also complex because even if the techniques identified a priori as 
being organic may be used in conventional farming as said by Gratecap et al (2013), the action 
logics are generally different (e.g. organic inputs used to increase the level of organic matter in 
the soil and not to reduce the use of fertilizers; hoeing to work the topsoil and not to weed, etc.). 
Here, we based our methodological framework of technical proximity to OF on the agronomic 
underpinnings of OF, on the key techniques emphasized and on a preventive approach in tech-
nical management. But concerning some variables, we note finally few connections between con-
ventional and organic farming. This is the case for the sowing techniques: in conventional sys-
tem, to reduce the use of chemical inputs, it is recommended for winter cereals to delay the sow-
ing date and to lower the sowing density. Conversely, in OF, farmers would rather sow early with 
high density to promote the crop development (generally to anticipate losses during mechanical 
weeding in spring). The variable “no tillage/tillage” is also debatable. We considered tillage as a 
criteria of proximity of OF since tillage is often presented as a major lever for weed management. 
But OF is fundamentally based on respect of soil’s life and in this perspective, reflections on no 
tillage in OF is expanding. 

A basic criterion to assess the effectiveness of our framework of proximity to organic farming 
would be to consider the share of conventional farmers evaluated as closest to OF who effectively 
convert to OF. On this point, we show mixed results since farmers in conversion of our sample 
made medium to large technical leaps despite a relative anteriority in the change of practices. We 
also show that conventional farmers evaluated as closest to OF do not intend to convert to OF at 
the time of the survey. We probably need to have perspective to see how they have evolved on 
this point. Hence, identifying "close to organic" technical systems does not necessarily mean 
proximity in farmers' action logics. This difference between practices and the logics underpinning 
them is a subject that would warrant further research. Qualifying a farm's proximity to OF does 
not enable us to estimate directly a potential for conversion, neither on an individual scale nor on 
a territorial one. This point reveals indirectly the presence of other factors that may intervene in 
the choice of conversion to organic, foremost socio-psychological factors, even if we did not fo-
cus on them in this study.  

If our framework of proximity to OF does not always and in all cases measure closeness between 
conventional and organic, it enables us to identify forms of distance of conventional farmers 
compared to a mode of production without limitation of the use of inputs. It identifies if changes 
are in progress in farms with alternative techniques and specific learning. It is a way to examine 
in greater depth the nature of changes that farms need to make and to identify precisely the im-
pediments and technical and commercial levers that need to be activated to engage in transitions. 
Our methodology is therefore a complement to existing theoretical frameworks, e.g. efficiency-
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substitution-redesign approach (ESR) (Hill and MacRae, 1996) and characterization of trajecto-
ries according to this ESR framework (Lamine, 2011).       

From a more operational point of view, the analysis of the size of technical and commercial leaps, 
the conceptual representations of systems of practices, and spatial modeling (results not presented 
here) are potentially interesting material for territorial dialogue between different types of actors. 
By identifying the technical and commercial barriers and opportunities in a specific region, it 
could be useful to adapt organic farming development programs. 
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Abstract: It is an open question how grass root innovations can have a wider impact beyond the 
people directly involved in their initial development. Processes of replication, scaling-up, but also 
translation and institutional entrepreneurship are likely to play different, but important roles in the 
institutionalisation of new innovations. However these processes, and the different actors in-
volved in them (farmers, scientists and innovation brokers) so far have remained underappreciat-
ed in the literature. Our contribution to the workshop therefore has the aim to further explore the-
se processes in which a local innovation becomes institutionalised on higher system levels. We 
will do this by presenting our study of the development and spread of the “kringlooplandbouw” 
(low external input farming) in the Dutch dairy farming sector. The concept of low external input 
farming got its start in the environmental cooperatives of the Northern Frisian Woodlands in the 
early 1990s and it a good example of grassroots innovation in which local farmers, together with 
scientists, civil servants, NGOs and farmer unions worked on the reduction of environmental 
loads and the improvement of the local landscape at the same time. Since that time, the concept 
of low external input farming has spread over the Netherlands and it has become somewhat of a 
catchphrase that has attracted the interest of farmers, researchers, consultants and politicians. As a 
result different networks in different regions have sprung up over the years that are trying differ-
ent forms of low external input farming, sometimes even practices that contradicting and conflict-
ing approaches. We will analyse the different actor coalitions that make up the different regional 
networks, alongside their different practices of low-external input. We will analyse these so-
called “unfolding webs” (Van der Ploeg et al., 2008) and the overlap and contradiction between 
the various approaches and their typical sustainability discourses that accompany them. An im-
portant conclusion of our contribution is therefore that the model of adoption and diffusion is not 
an adequate model that is applicable on the spread of agricultural grassroots innovations. Instead, 
the political dimension of innovation networks and the negotiation processes between different 
groups of actors deserves more attention. 

Keywords: grassroots innovation, upscaling, participation, low external input farming, dairy sec-
tor 

 
Introduction  
In this paper we will address the question of the successful diffusion of grassroots innovations for 
sustainable agriculture. Although grassroots innovation is desirable because of its inclusion of 
many types of local stakeholders in the innovation process, its practical implementation is often 
fraught with difficulties. One of the main problems it that grassroots innovations, through the 
involvement of stakeholders, quickly lead to a ‘unique’ solution that is difficult to scale up or 
apply in other contexts (Van de Kerkhof & Wieczorek, 2005). It is an open question how such 
grass root innovations can have a wider impact beyond the people directly involved in their initial 
development. Processes of replication, scaling-up, but also translation and institutional entrepre-
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neurship all play different, but important roles in the institutionalisation of new innovations. 
However these processes, and the various actors involved in them (farmers, scientists and innova-
tion brokers) have remained underappreciated in the literature (Smith & Seyfang, 2013).  

In this paper we will present an historical study of the development and spread of the practice of 
“kringlooplandbouw” in the Dutch dairy farming sector. The development of kringlooplandbouw 
is a good example of a grassroots innovation in which local farmers, together with scientists, civil 
servants, NGOs and farmer unions have worked on the reduction of environmental loads and the 
improvement of the local landscape at the same time (Wiskerke & Van Der Ploeg, 2004 ; 
Hermans et al., 2013). Since the approach got its start in the 1990s it has spread across all parts of 
the Netherlands and it has been even tried out at the European level. As such this case provides a 
good case to illustrate the different mechanisms that have contributed to the spread of the ap-
proach.  

The paper starts with a short overview of different theories that have been used to study the 
spread of an innovation from the initial pioneers to a broader population. Subsequently we will 
introduce our case and describe the history of kringlooplandbouw in the Netherlands, based on a 
number of important projects where the approach has been tested and improved. We will identify 
three different innovation coalitions that each have promoted a different form of low external 
input farming and see how these forms have taken root in different communities and how these 
coalitions have worked to promote their specific practice of kringlooplandbouw and the meaning 
of the word “kringlooplandbouw” has changed over time.  

From novelty to innovation through diffusion, translation and institutional entre-
preneurship  
Historically the adoption and diffusion model has dominated the thinking about the spread of 
innovations. However, over the years, the view of what an innovation constitutes has broadened 
and nowadays innovations are defined as successful combinations of ‘hardware’, ‘software’ and 
‘orgware’ (Smits & Kuhlmann, 2004). Innovations not only require new knowledge and modes of 
thinking but also a reordering of institutions and new forms of organisation. A successful innova-
tion therefore is not only about the adoption or rejection of an individual technology, but it is also 
about changing ‘the rules of the game’, effectively reforming institutions that define the existing 
practices (Roep et al., 2003 ; Lounsbury & Crumley, 2007). Innovation processes therefore nec-
essarily involve a wide variety of actors. The relationships between farmers, consultants, policy 
makers, supplier and processing industries, retail outlets, customers, NGOs and financial service 
providers form a complex network where a single actor is unable to advance an innovation alone 
(Hall & Clark, 2009 ; Knickel et al., 2009). Cooperation between different actors in a so-called 
technical niche is important to develop and promote an innovation (Schot & Geels, 2007). Actors 
in these niches are involved in a struggle to influence or redesign established rules and frame-
works in their favour and eventually replace the existing ‘socio-technical regime’ (Geels, 2002 ; 
Geels & Schot, 2007).  

However, as Smith has argued: practices from the niche level are almost never simply adopted in 
a socio-technical regime but most of the time some form of translation takes place (Smith, 2007). 
In the process of up-scaling and innovation, the original idea is reworked, expanded and im-
proved upon by an ever changing coalition of new partners. The goal of this paper to follow over 
time how the idea of nutrient management on dairy farms has developed and spread over the 
Netherlands and how this has changed the original core idea.  
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Methodology 
Data gathering involved a mix of participatory observation, document analysis and in-depth in-
terviews with some of the people involved in the low external input farming practice all over the 
Netherlands. The history of the VEL and Vanla cooperatives and the pioneering work that was 
done between 1992 and 2008 were done mainly on document analysis. The developments in the 
rest of the Netherlands were investigated using interviews with key informants: 5 scientists from 
various discplines (plant science, animal science soil geography) two of them leaders of research 
programmes. One civil servant responsbile for the project management in the province of Drenthe 
and four (commercial) consultants involved in organising and facilitating farmer study clubs  on 
the topic of kringlooplandbouw (researchers, consultants, civil servants and farmers). In addition, 
participatory observations were used of these of study clubs but also of seminars and other activi-
ties organised by different organisations connected to the kringlooplandbouw network.  

An open interviewing format was used for the interviews. A brief introduction of their personal 
involvement on the topic of kringlooplandbouw and how they viewed its development was in-
cluded in all the interviews.  

Based on these data we constructed an innovation history of the nutrient management approach 
and how it developed over time. Using the idea of ‘unfolding webs’  (Van der Ploeg et al., 2008) 
we have followed how different project have followed on each other and how different groups of 
people have pursued their own form of nutrient management with in their own innovation coali-
tion. 

 
Results 
We have identified three pathways through which ‘kringlooplandbouw’ has developed within the 
Netherlands: the alternative track, the provincial track and the national track. Figure 1 gives an 
overview of the different projects and programmes that have contributed to different forms of 
nutrient management. We will shortly discuss these different programmes and how they are 
linked together. Subsequently we will discuss how the narratives and coalitions have changed 
over time.  

 
The VEL/Vanla cooperatives 
The concept low external input farming got its start in the environmental cooperatives of the 
Northern Frisian Woodlands in the early 1990s. This group of farmers introduced the environ-
mental cooperative as a new form of farmer organisation, the experimented with landscape 
maintenance and management in order to generate new forms of income and finally they experi-
mented with nutrient management as a new approaches to dairy farming (Renting & Van Der 
Ploeg, 2001 ; Roep et al., 2003 ; Eshuis, 2006). The environmental cooperatives as an organisa-
tional form and the landscape management became quickly institutionalised (within 10 years). 
The nutrient management approach however, took far longer.  

The nutrient management idea developed in the VEL/Vanla cooperatives is a form of low exter-
nal input farming and is rooted in a holistic systems perspective at the farm level. The nutrient 
flows from grass to cows to manure to soil to grasslands is followed and managed. An important 
part of this nutrient management approach, and according to some actors even the most important 
part of it, is the treatment and application of cow manure on the grasslands using surface broad-
casting of the manure. This application method for spreading manure has been prohibited by law 
in 1990 in order to reduce ammonia emissions and farmers are only allowed to use manure injec-
tors.  
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The manure injectors at the time were very heavy machines and they were unsuitable for the 
small scale plots of the local farmers. As a result. Farmers felt the threat to have to cut down the 
hedges surrounding their lands and which gave the area a unique landscape. The VEL/Vanla 
farmers therefore lobbied the national government and in 1996 the Minister created experimenta-
tion room for this group of farmers to try and develop other means to combat ammonia emis-
sions. They obtained an exemption for the broadcast spreading of manure provided they would 
reduce their emissions more quickly than they would have to do in other regions. As a prerequi-
site the Minister ordered the involvement of a number of scientists to properly monitor en evalu-
ate the effectiveness of their experiments. 

 
The nutrient management projects of the Northern Frisian Woodlands  
In 1998 a new phase of the development of the environmental cooperatives commenced. The 
original two local cooperatives merged together with three new cooperatives to form the coopera-
tive of the Northern Frisian Woodlands. Additional research funds were obtained from NWO 
(Netherlands Organisation for Science) and the grassland experiments for which the farmers got 
their exemption also commenced at the same time, creating a great influx of researchers within 
the local network.    

In 2001, the group of involved scientists split internally over the interpretation of the manure ap-
plication experiments. The spark that ignited this controversy was the publication of the book 
‘Good manure does not smell’ (Eshuis et al., 2001) by a group of scientists affiliated mainly with 
the rural sociology department of Wageningen University claiming the success of the grassland 
experiments. The second group of scientists, mainly affiliated with the animal sciences depart-
ment of the same university, contested the claims that were made on statistical grounds. See Van 
der Ploeg et al (Van der Ploeg et al., 2006 ; Van Der Ploeg et al., 2007) for the technical details of 
the experiments and their possible interpretation.  

This scientific controversy marked an important point in the development of the nutrient man-
agement approach. Since that time, not one single, but three competing visions of nutrient man-
agement can be identified. Each of these innovation coalitions has developed its own vision on 
kringlooplandbouw. 

Regional governance programme of NFW and TransForum 
The controversy about the effectiveness of the grassland experiments was never fully resolved 
within the nutrient management research programme. In the end a compromise was reached to do 
more research into the link between grassland quality, manure application and soil quality. New 
research funds were obtained from a new Dutch innovation programme called TransForum. 
TransForum required in exchange for its financial support that the local network was broadened 
to include more attention for possibilities for regional governance and ecosystem services 
(Stuiver & Verhoeven, 2010 ; Gerritsen et al., 2011 ; De Boer et al., 2012).   

The study on the effectiveness of surface broadcast spreading within the TransForum project was 
only partially successful. Although the results indicated that surface broadcast spreading might 
result in more ammonia reduction than previously thought, at the same time it was recognised 
that this result depended very much on weather conditions and the motivation of individual farm-
ers to work on the reduction of the emissions (Sonneveld et al., 2009). For the expert board of 
national government tasked with supporting the manure law (Commissie Deskundigen 
Meststoffenwet) the results were not good enough to officialy start allowing the broadcasting 
manure. They concluded that there remains a substantial gap in emissions from surface broadcast-
ing of manure compared to conventional methods for manure injection (CDM, (2011). 
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Collaboration between NFW, VBBM and NVLV 
Broadcast surface spreading is not limited to the area of the Northern Frisian Woodlands but is 
also practised in other parts of the Netherlands. The VBBM: Vereniging tot Behoud van Boer en 
Milieu (association for the conservation of farmers and the environment) has been important in 
the promotion of the practice in other parts of the country. Together with the NFW they have suc-
cessfully lobbied for the extension of the exemption for broadcasting manure over the years.  

The latest addition to the debate on surface spreading of manure has been an investigation of the 
effectiveness of other ways to do manure surface spreading using a duo-tank filled with water. 
This way of applying the manure provides the wet conditions of rainfall and dissolves some of 
the ammonia (Nienhuis, 2012), this work also criticised the measuring techniques of ammonia 
emissions of the conventional manure injectors. An international commission of ammonia emis-
sion experts subsequently made a review of different measuring techniques and concluded that 
the conventional method to measure ammonia emissions from manure was still the best but that 
the Netherlands has lost its edge in the scientific field and more research was necessary 
(Erismann et al., 2012 ; Sutton, 2013). A small sub-network of this group is actively working on 
new novelties and has gone on to research other controversial topics under the name of ‘quantum 
agriculture’ that qualify as pseudo-science and ‘fringe physics’: re-vitalising water, neutralising 
negative electromagnetic radiation from the earth and sending out specific frequencies in stables 
to combat animal diseases. This small sub-network has organised itself in the Netwerk Vitale 
Landbouw and Voeding and ‘Quadrupool Academy’.  

The regional / provincial track Sustainable Dairy Farming Drenthe 
The second pathway in which nutrient management on dairy farms was developed and spread 
over the Netherlands was via a number of commercial consultants. These consultants often had 
experience in the projects and study clubs of the Northern Frisian Woodlands and were influ-
enced by the holistic perspective of the thinking about nutrient flows and extensification of dairy 
production. An important role in the development of this approach was played by the Duurzaam 
Boer Blijven Drenthe programme in the province Drenthe. The Duurzaam Boer Blijven pro-
gramme (Sustainable Dairy Farming) was first known under the name of ‘Bedreven Bedrijven 
Drenthe’. In a later stage the name was changed in order to stress its links with similar pro-
grammes in other provinces that were running under the name Duurzaam Boer Blijven. Over a 
period of 10 years different projects were organised that applied the concept of low external input 
farming using farmer study clubs.   

The motivation of the provincial authorities to start with low external input farming has been to 
gain the trust of the farmer’s organisation within their geographical borders. The provincial au-
thorities were committed to work with the method since the farmers were enthusiastic about it. 
However, the most controversial element of the approach (surface spreading) was not included in 
the study clubs that were set-up within the projects.  

Over the years the practices within the study clubs have broadened. The first years, nutrient man-
agement has been the focus of attention. No university scientists have been involved in the net-
work and most monitoring has been done by the province itself, or by commercial advisory com-
panies. Based on their own measurements of ground water and surface water quality, the province 
became convinced that the participating farms were in fact reducing their environmental loads 
significantly. In later years, new actors (veterinarians and the feeding industry) have entered the 
collaboration and have started their own projects within the financial room provided by the pro-
vincial government.  

The perspective on low external input farming changed as well. The measurements done at the 
individual farmers pointed out that the approach was most successful on intensive farms in terms 
of reducing environmental loads. In the last phase of the project an annual ‘Most Sustainable 
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Dairy Farmer of Drenthe’ award ceremony was organised and the winner each year has been one 
of the intensive farmers that participated in the project.  

With some of the early results of the Drenthe programme the consultants were also able to inter-
est other actors: provincial government but also a milk factory (CONO) in other parts of the 
Netherlands. Similar programmes have been set-up as the programme in Drenthe. With this ex-
pansion other topics were gained also in importance, such as issues of processing and certifica-
tion issues to ensure the quality of the working method of the farmers.  

The national and international track: cows and opportunities / Dairymen 
The third group of actors working on nutrient management are the decedents of the animal scien-
tist that were originally involved in the VEL/ Vanla grassland experiments. They have focussed 
on the nitrogen cycle and phosphate cycle since these two nutrients are the most important from 
the perspective of existing European environmental legislation (the European nitrate directive). 
This group had a research programme in place called Koeien en Kansen: Cows and Opportunities 
(Aarts, 2000). Goal was to increase resource use efficiency using methods developed at De 
Marke and testing these on commercial farms. In the project, 17 farmers were selected from all 
over the Netherlands, but with a special attention for farmers with good communicative skills and 
a high prestige with other farmers. Knowledge transfer in this case was done with intensive 
coaching of the participating farmers by scientists involved in the cows and opportunities pro-
gramme (Oenema, 2013). 

Their approach of nutrient management sets itself apart from the other two approaches by its fo-
cus on technology (relying on manure separators, manure fermentation and high-tech stable con-
cepts), precision feeding and fertilization and its focus on nitrogen and phosphorous instead of 
(organic) carbon in the soil. 

The Dairyman project was an international version of the Cows and Opportunities project funded 
under the EU Interreg IVB for a couple of North Western European countries, including Ireland, 
England, France, Belgium and Luxembourg. Again the idea was to work on innovations at farm 
level and exchanging knowledge between farmers from different countries and work on creating 
a network of pioneer farms and knowledge exchange centres.  

Convergence of two tracks in the Kringloopwijzer/ Nutrient Compass 
Some of the consultants working within various provincial projects and the scientists working on 
the national track have started to collaborate in a new project focussing on further specifying ex-
act calculation rules for the various nutrient flows: the nutrient compass. The calculating method 
has its roots in the practice that focusses more on the nitrogen and phosphorous management of 
the Cows and Opportunities project, but the idea is to incorporate the carbon flows in a future 
version of the method.  

For the consultants this is a good way to prove the scientific robustness of their working method, 
while for the scientist this is an interesting way to disseminate their work to a broader audience. 
The unified goal of this working group is to get (scientific) agreement on many of the nutrient 
flows of a farm. By bringing all these pollutants in a single calculation method, the promise is 
that it will become possible to calculate the environmental pressure per farm and thus also re-
warding or punishing individual farmers giving them a greater incentive to bring down their envi-
ronmental loads.  

The dairy sector would like to move away from the ‘instrumental laws’ that (for instance) pre-
scribe the injection of manure, and go to this type of personalised schemes at the farm level. The 
idea is that the government only sets the overall aims and the farmer can decide where to focus 
on: Ammonia, Methane or Phosphate and the ways method with which they want to in realise 
these objectives.  
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At the moment the different regional networks all have different certificates that focus in different 
indicators. None of these certificates has yet a formal status, but if all actors agree on this calcu-
lating method, it could form the basis of a national certification scheme approved by the govern-
ment. Lobbying is done in Brussels to convince the EU as well that such an approach could be 
beneficial and that it should be allowed under the Nitrogen Directive. 

 
Discussion and conclusions 
The analysis shows that the practice of nutrient management after its initial origin in the 
VEL/Vanla cooperatives, has spread all over the Netherlands, following three different paths, 
each involving a specific coalition of actors, practices and discourses.  

Some of the pioneers in the original niche have remained faithful of their alternative track. Their 
successful lobby and networking at the political level has resulted in a continued exemption of 
national environmental legislation between the years 1996 and 2013. However, the practice of 
broadcast surface spreading of manure has remained as a small niche practice and has never made 
it into the mainstream. The involvement of scientists in the niche has been limited to their partici-
pation in a scientific debate on the effectiveness of surface broadcasting of manure. This is a 
highly technical subject and the two sides in this debate each frame the problem differently: the 
experts from the Commissie Deskundige Meststoffenwet argue from the perspective of ammonia 
emissions alone, while the other side argues that other factors (soil life, methane emissions and 
fuels/ gas consumption of the manure injectors) should be included in the evaluation as well. 
Frustrated with this scientific debate some actors in the niche have become more radical over the 
years in their rejection of ‘conventional and reductionist scientific methods’ and have started to 
experiment with pseudo-scientific methods as revitalised water and ‘earth rays’.  

The second pathway has been the most successful in its reach of dairy farmers all over the Neth-
erlands. The key to their success has been their decision to focus on low external input farming 
without the controversial broadcasting of manure. By adapting the method developed in the 
NFW, they were able to form a coalition of regional farmer unions, provincial government and 
environmental organisations that supported the implementation of the approach. This approach 
has become well established in different parts of the Netherlands. The actors driving this path-
way, first beyond the geographical border of the NFW and later beyond the borders of the prov-
ince of Drenthe, consisted of a small number of commercial consultants that have specialised in 
‘kringlooplandbouw’. Scientists did not have any formal position within this network and did not 
play a significant role. This coalition also has made the largest development in the narratives of 
kringlooplandbouw they use. The start of the project was characterised by a focus on 
extensification of dairy production, but based on empirical results, intensive dairy farmers be-
came more central in in the approach and the approach is propagated as giving different farmers 
different options that will fit their own farming style.   

The national research projects of the cows and opportunities project did not involve a lot of farm-
ers directly (only 17) however their impact has been far greater than that. Their conceptualisation 
of nutrient management on a dairy farm had a different starting point. This coalition was support-
ed by scientists and some of the larger regime actors on the Dutch dairy market.  

The regional and the national track have in recent years grown more together. Experience and 
knowledge with nutrient management on dairy farms has built over a number of research projects 
but also in different regions and in different constellations of actor groups. In the Nutrient Com-
pass project, this knowledge has become formalised in specific rules for calculating excretion 
norms. There is a certain irony in the history of nutrient management in the Netherlands. What 
started as an approach to work on extensification of dairy production is currently being hailed as 
a promising method to work on ‘sustainable intensification’: when farmers reduce the environ-
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mental load per cow, they can have more cows and thereby increase their production. The case 
shows that in the up scaling of an innovation, its meaning can thus radically change its meaning 
and it can ultimately even turn into its opposite.  
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Abstract: To cope with diverse global pressures, the petroleum based economy is transitioning to 
a bio-economy. Radical and incremental changes in the involved industries will be the corner-
stone to successfully innovate towards this more sustainable system. However, the traditional 
innovation models such as technology push and market push will not suffice. Their inflexible, 
linear, uni-disciplinary, closed approach is unable to consider the diverse, multi-disciplinary as-
pects of the innovation system, leading to inefficient innovation efforts. Despite many valuable 
contributions, the widely recognized innovation system approach lacks the sophisticated models 
of the other, more traditional approaches. We therefore build on previous innovation models and 
related literature to develop a model for innovation research in this innovation systems perspec-
tive. The result is a comprehensive model with four important features. Innovation research is 
done in an (i) inter- and transdisciplinary manner to take into account the different techno-
scientific aspects as well as socio-economic aspects of innovation. Also, the boundaries of the 
process and organization are systematically opened to a (ii) network with a wide variety of stake-
holders to benefit from the various advantages of stakeholder participation. Furthermore, the pro-
cess has no explicit starting point (iii) and is conceived as (iv) cyclic with possibilities for itera-
tion and feedback to fully exploit the advantages of networking and stakeholder participation. In 
this paper this new model is developed and further illustrated with three bio-economy cases. 

Keywords: System innovation, Bio-economy, Conceptual model, Participation  

 

Introduction 
Because several global trends threaten to undermine welfare worldwide, radical changes towards 
more sustainability are needed in the material and agri-food systems (Paredis, 2011). The agri-
food system is mainly organized as a food-providing industry, often using wasteful production 
methods. To increase its sustainability, the agri-food industry is making a transition towards be-
coming a supplier of bio-material for the whole bio-economy. The bio-economy comprises of 
those industries that produce renewable biological materials as well as the industries that process 
those materials into products like food, feed, bio-based products and bio-energy (OECD, 2013). 
With this transition more of the available biomass will be used in a more efficient way. To realize 
this transition, incremental innovations alone will not suffice. More radical technological innova-
tions, known as system innovations, are crucial for a successful transition to a more sustainable 
system (Van Humbeeck, 2003).  

Due to its complexity, the applied innovation research providing those innovations will have to 
be organized on the interface of different disciplines. Biotech researchers and developers there-
fore have to take into account both techno-scientific aspects as well as the socio-economic as-
pects such as social norms, legislation, supply chain formation, logistical challenges, cost effi-
ciency, end user adoption and market formation. However, classic science-driven innovation re-
search models often focus heavily on the scientific and technological aspects while only briefly 
examining the socio-economic issues at the end of the research process. This frequently results in 
a multitude of unrevealed barriers that prevent end-user adoption.  
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Thus, these classic research models which are often restricted to a single discipline and usually 
follow a linear process from research over development and demonstration to diffusion, will not 
suffice to develop innovations that help the agri-food industry’s transition. To circumvent the 
barriers biotechnological inventions face and to identify the underlying multidisciplinary bottle-
necks, methodologically innovative, more holistic research approaches are needed.  

In this paper we build on relevant innovation concepts, such as open innovation (e.g. Chesbrough, 
2012) and Technological Innovation Systems (TIS) (e.g. Geels 2002), to develop a model for 
innovation research in the bio-economy. The model is multidisciplinary, dynamic, flexible and 
nonlinear. It takes into account the importance of end-user adoption from the initial phase of the 
research process. With intense multi-stakeholder participation as the backbone of the model we 
identified a number of research steps, structural components and research functions needed for 
biotechnological innovation research. The practical implementation of the model is illustrated by 
means of three empirical research cases in the bio-economy.  

The remainder of this paper is structured as follows: in the next section, we elaborate on the im-
portant properties of an innovation model in the innovation system perspective. All identified key 
properties for innovation research are then bundled into a conceptual model useful for research in 
the bio-economy followed by a more detailed explanation of the initial phase of the model, the 
scope definition phase. Next, three illustrative empirical cases from the bio-economy are de-
scribed and their empirical implementation of the scope definition phase is explained. After dis-
cussing our findings, this paper ends with formulating some conclusions and avenues for further 
research. 

 
Properties of the innovation model 
To make the transition to a bio-economy, numerous incremental and radical innovations need to 
be developed. These necessary innovations need to be applicable in the field and wanted by the 
industry, end-users, policymakers and special-interest groups. Currently, most agricultural inno-
vation researchers use a linear model of knowledge creation and transfer of technology (Hermans, 
2011). This science driven approach is designed to aid in answering a fundamental scientific 
question, starting from the latest scientific and technological state of the art (EU SCAR, 2012). 
These traditionally follow a linear path, assuming that innovation stages follow each other seam-
lessly (Gallagher et al., 2012). The results are techno-scientifically sound inventions, but these 
inventions are often inapplicable to real world problems. One of the main reasons for the inap-
plicability are undiscovered bottlenecks which hinder the market adoption. These bottlenecks can 
originate from different dimensions of the dominant socio-technical regime. Geels (2002, 2005) 
distinguishes six dimensions that form a socio technical regime: user practices and markets, sci-
ence, technology, culture, policy and industry.  

In order to identify and develop solutions for the diverse bottlenecks, integrated knowledge of 
multiple scientific disciplines is required. The knowledge needed for biotechnological innova-
tions is far too complex for a single organization (Van Haverbeke and Cloodt, 2006). However, 
numerous organizations try to generate, develop, build, market, distribute and finance the innova-
tive ideas by themselves (Brocco, 2012). Given that technology is becoming increasingly com-
plex, multidisciplinary and dynamic (Holl and Rama, 2011), the traditional, linear, science driven 
approach with its uni-disciplinary focus and closed boundaries, is no longer sufficient (Bigliardi 
et al., 2012). 

Innovation is therefore increasingly approached from a systems perspective. The system approach 
states that innovation is a collective activity involving many actors which is influenced by the 
institutional setting and corresponding incentive structures, including the market as well as gov-
ernment policies (Gallegher et al., 2012; Klerkx et al., 2012b). Another concept, similar to inno-
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vation systems, is sociotechnical system which is related to transition theory. This theory recog-
nizes that major transitions through innovations not only involve technological changes, but also 
changes social aspects such as user practices, regulation, industrial networks and infrastructure 
because these different system aspects are linked and aligned (Geels, 2002; Hekkert et al., 2007).  

These system perspectives thus acknowledge the inseparability of social and technical aspects in 
an innovation process. The dynamic co-evolution of these dimensions identified by Geels (2002, 
2006) can provide both opportunities and bottlenecks for innovation processes and in order to 
identify these multi-dimensional opportunities and bottlenecks, linkages have to be made across 
disciplinary boundaries and between theoretical development and professional practice, trans-
cending any academic disciplinary structure (Hadorn et al., 2006; Pohl, 2005; 2008; 2011). 

Transcending these boundaries requires systematically opening up the organization, during all 
phases of an innovation project, to a network with a wide variety of stakeholders. Stakeholder 
participation provides access to various types of multidisciplinary knowledge from these different 
expert stakeholders (Voinov and Bousquet, 2010; Kutvonen, 2011; Bigliardi et al., 2012; Gal-
lagher et al., 2012) relieving the individual organization of the task to generate these different 
types of knowledge internally. Also, despite the additional costs that developing and maintaining 
a network brings, the financial research cost per organization is reduced by participation (Sarkar 
and Costa, 2008; Chesbrough, 2012; Bigliardi et al., 2012). An additional significant advantage is 
the beneficial influence of stakeholder participation on market adoption, as participation is known 
to decrease time to market (Chesbrough, 2012; Gallagher et al., 2012; Giannopoulou et al., 2011; 
Holl and Rama, 2012; Sarkar and Costa, 2008), to help gauge which new concepts stakeholders 
are looking for (Von Hippel, 1987; Spithoven and Teirlinck, 2006), to help create awareness, 
legitimacy, support and credibility for the outcome of the innovation research (Van haverbeke 
and Cloodt, 2006; Caird et al. 2008; Sarkar and Costa, 2008; Arnold and Barth, 2012), and to 
facilitate market formation (Von Hippel, 1987; Spithoven and Teirlinck, 2006; Te Brömmelstroet 
and Schrijnen, 2010).  

In this multi-stakeholder, multi-disciplinary setting, learning between collaborating partners plays 
a vital role, necessitating a process with frequent iteration and feedback to be able to repeat pro-
cess stages to undertake corrections, adjust to unforeseen developments and correct mistakes 
(Bruns et al., 2008; Hadorn et al., 2006; Pohl, 2005; 2008; Hermans, 2011; Gallagher et al. 2012). 
This implies that innovation processes should be organized in a non-linear, iterative, flexible way 
with interconnected cycles (Kroon et al., 2008; Bruns et al., 2008; Arnold and Barth, 2012; Gal-
lagher et al., 2012; Pullen et al., 2012). 

Organizing the innovation process in this open way entails that an organization’s innovation pro-
cess does not have an explicit, fixed starting point. While every innovation sprouts from an inno-
vative idea, the process of the innovating organization does not, by definition, have to start with 
idea generation. For instance, idea generation can be skipped when a stakeholder offers a partner-
ship to further develop a prototype he is working on.  

In summary, innovation models in this system perspective should be (i) organized in an inter- and 
transdisciplinary manner to take into account the different techno-scientific aspects as well as 
socio-economic aspects of innovation. Also, the boundaries of the process and organization are 
systematically opened to a (ii) network with a wide variety of stakeholders to benefit from the 
various advantages of stakeholder participation. Furthermore, the process has no explicit starting 
point (iii) and is conceived as (iv) cyclic with possibilities for iteration and feedback to fully ex-
ploit the advantages of networking and stakeholder participation. In what follows, the participa-
tory innovation model is developed.  
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Development of a Conceptual Model Useful for Bio-technological Research 
In order to perform innovation research taking into account multiple disciplines, diverse stake-
holders, and nonlinear, dynamic aspects, a participatory innovation model is needed. We con-
struct this model based on work from amongst others Bergek et al. (2008), Bruns et al. (2008), 
Gallagher et al. (2012), Fetterhoff and Voelkel (2006), Wallin and von Krogh (2010), Nambisan 
et al. (2012) and own insights. The result is a model consisting of eight phases: an innovation 
impulse, a scope definition and actor identification phase, a stakeholder selection phase, a prob-
lem identification and idea generation phase, a project design phase, a research and development 
phase, real life small scale tests, and the market formation and knowledge diffusion phase.  

The innovation impulse is the inspiration that starts an innovation research process. It stems from 
a challenge, opportunity or problem in society, a supply chain, an industry or a single organiza-
tion. This impulse can thus be diverse in scale and origin. It can originate from a research institu-
tion that wants to investigate ways to help remedy a societal pressure such as the increased re-
source scarcity. Likewise, the impulse can be a logistical problem experienced by a supply chain 
member.  

This impulse leads to the statement of a broad research goal. The broad research goal for the re-
search institute will be ‘to develop an innovation that reduces resource use’, while the broad goal 
of the supply chain member will be ‘innovate the production process to eliminate the logistical 
problem’. Whatever the source and scale of the innovation impulse and the resulting broad re-
search goal, it has to be compelling enough for different stakeholders to encourage their partici-
pation in the subsequent research and development process.  

The broad research goal resulting from the innovation impulse can be met using diverse possible 
innovation research pathways. Each pathway has its own advantages and disadvantages, depend-
ing on the presence or absence of different bottlenecks. Separating the high potential pathways 
from those with lower probabilities of success, is done during the scope definition phase. This 
phase identifies and narrows down the number of innovation pathways, using a quick scan of 
relevant literature and stakeholder consultation. Also during this phase, the innovation network is 
expanded with stakeholders that can aid in the research process, starting with narrowing the re-
search scope. This important exploratory phase is explained in more detail in the next section of 
this paper, including three illustrative cases.  

From the innovation network that was built in the scope definition phase, a number of stakehold-
ers are selected for further investigation of the identified high potential research pathways. The 
selection is based on aspects such as the match between the desired resources (both human and 
financial), the level of trust between stakeholders, the necessary roles in the innovation research 
process etc. After the stakeholder selection phase, the participating stakeholders enter a problem 
definition and idea generation phase. In this phase, the group of participating stakeholders re-
views the research goal and potential pathways identified during the scope definition phase. As a 
group they help pinpoint other problems and opportunities that were missed in the scope defini-
tion phase. Once the problems and opportunities are clear, the heterogeneous stakeholder group 
with multidisciplinary knowledge helps to generate ideas that result in integrated win-win solu-
tions for every stakeholder involved. The next step is to translate this in a project design. In this 
design the necessary research is described and the tasks and corresponding roles are divided. 
Once the project design is formulated, a research and development phase can start. During this 
phase, the different ideas that were identified during the idea generation phase are developed and 
tested for feasibility. The options that yield positive results are then tested in small scale tests in 
the real world. With a proof of concept, a phase of diffusion and market formation can begin.  
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Figure 1: A nonlinear, iterative model for innovation research in the bio-economy 

 
Source: Bergek et al. (2008); Bruns et al. (2008); Gallagher et al. (2012); Fetterhoff and Voelkel (2006); Wallin and 
von Krogh (2010); Nambisan et al. (2012) and own insights 

 

Although the research process above is described in a linear fashion, the execution is not. Figure 
1 shows the different phases as a flexible, nonlinear, iterative learning process. The nonlinear, 
flexible use translates in the possibility to swap around different phases or the (partial) integration 
of different phases to better suit the specific needs of the research. For instance, during the prob-
lem definition phase, some basic R&D tests can be conducted to better understand the problems 
or opportunities. Another example is going back to an actor selection phase during R&D because 
some essential type of capital is missing. One can also (partially) cycle the process several times, 
for instance first as an exploratory cycle to assess the feasibility of several high potential research 
pathways and then a more profound cycle concentrated on the pathway with the highest potential. 
Another option is to repeat some smaller partial cycles, such as a loop of project design, R&D 
and real life testing until the result is satisfactory or looping the actor selection phase and problem 
identification phase until all the right stakeholders are selected and every angle of a potential 
pathway is covered.  

Also in figure 1, the different phases are linked with an interaction mode that best suits it. Exam-
ples of modes are individual interviews, multi-stakeholder processes and participatory processes. 
These linkages are another example of the flexibility of this model. Using some multi-stakeholder 
processes in addition to individual interviews during the scope definition phase for instance, can 
be more efficient to narrow the research scope. Furthermore, while conducting the innovation 
research, the participating stakeholders are responsible for overlapping activities such as further 
networking, the creation of legitimacy for the innovation and the coordination of the research 
efforts. Because the scope definition phase is a crucial step in determining the followed innova-
tion pathway, it is further explained in the next part of this paper.  

 
 



 

1283 

Detailed Development of the Scope and Actor Identification Phase 
The scope definition and actor identification phase is a broad exploratory phase that connects the 
innovation impulse with the first innovation phases. In this phase the research field within the 
scope based on the innovation impulse is briefly explored pursuing two objectives. The first ob-
jective is to adjust the scope of the research in order to better delineate what the subject of re-
search is. Depending on what the scale of the innovation impulse is, the scope will need to be 
widened or narrowed. When the innovation impulse is a rather narrow research goal, like the im-
provement of a company’s production process, the scope will need to be widened to see the big-
ger picture. Modifying one company’s production process can have consequences for the whole 
supply chain. The scope will thus need to be widened from a fragmented research goal of a single 
company to a coordinated and integrated research goal with potential gains for every stakeholder 
involved. With a very broad and general research goal, such as increasing sustainability in the 
bio-economy, the scope will need to be narrowed down to a coordinated and integrated innova-
tion research goal in order to be workable. All research goals originating from the innovation 
impulse thus have to be viewed from a multi-disciplinary, integrated value- and supply chain per-
spective, taking bottlenecks and opportunities of all involved stakeholders into account. 

To identify which innovation pathways can lead to such an integrated research goal, they have to 
be analyzed and evaluated. An important criterion that determines the feasibility of an innovation 
pathway is the presence or absence of bottlenecks that hinder development and implementation. 
As previously mentioned, such bottlenecks can arise from all six dimensions of the current socio-
technical regime: user practices and markets, culture, science, technology, policy and industry 
(Geels, 2002; 2005). Determining the different bottlenecks can be done by scanning relevant lit-
erature and through stakeholder participation.  

Identifying stakeholders interested in joining the innovation network around the innovation im-
pulse is the second objective of the scope definition phase. Primary sources to find relevant 
stakeholders are industry associations, patent analysis and expert interviews (Bergek et al., 2008). 
Relevant stakeholders are those stakeholders that can help identify bottlenecks or that can provide 
financial capital or supporting resources. Generally, information about user practices and markets 
can be obtained from end-users and supply chain partners. Supply chain partners and industry 
associations are well suited to isolate the industry bottlenecks. Research institutes have expertise 
to help identify scientific and technological bottlenecks. Policy makers are well suited to pinpoint 
bottlenecks in policy and laws. Cultural bottlenecks are more general in nature, and can be pro-
vided by every stakeholder group. Not only do their areas of expertise differ, different stakehold-
er groups also have different incentives for participating in innovation research. Industry partners 
for instance are looking for innovations that will increase their profitability, environmental 
NGO’s seek sustainability, research institutes are after scientific challenges, while policy makers 
and governments want societal benefits. A valuable research pathway thus offers promising in-
centives or opportunities for the different involved parties combined with manageable identified 
or anticipated bottlenecks.  

The joint definition of an integrated research goal, as well as the innovation network formation, 
co-develop during this phase. The followed scope definition process indicates which stakeholders 
are contacted for information and cooperation, but the stakeholder interaction also influences 
which direction the scope definition process takes. Through this constant interaction, both the 
scope definition and actor identification objectives can be achieved thoroughly though quickly. In 
what follows, three empirical cases from the bio-economy are presented as an illustration of the 
above mentioned aspects of the scope definition phase. We start by giving a short description of 
the cases using their innovation impulse followed by summarizing the bottlenecks and opportuni-
ties identified using the scope definition phase as well as how the phase assisted in building the 
innovation network.  
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Description of Empirical Cases 
The following three bio-economy cases are all initiated by a public research institute in Flanders 
that specializes in applied research in the agricultural and fisheries sector. After a brief descrip-
tion of the innovation impulse that led to the startup of the projects, we illustrate how the differ-
ent researchers made use of the scope definition and actor identification phase in the next section. 
All three cases are using the conceptual model presented in this paper. 

The first case focuses on valorization of by-products from agricultural production and processing. 
Despite continuous efforts to increase the efficiency of agricultural production and industry pro-
cessing methods, large quantities of by-products are still generated. A large part of the plant-
based by-products are currently treated as waste and thus not or only partially valorized. Given 
pressures such as the increasing resource scarcity, this suboptimal usage of by-products is a waste 
of potentially valuable resources. The increasing number of research that is being done on the 
higher valorization of diverse streams of agricultural by-products, is showing promising results. 
This is the innovation impulse for the first case, resulting in a research project with the broad 
starting goal: the high-value valorization of vegetable and fruit by-products from the agri-food 
industry. Which by-products and which valorization methods will be pursued should be deter-
mined during the start of the innovation research process.  

The innovation impulse for this first case is in part responsible for the innovation impulse for the 
second case. The intense use of farmland puts pressure on the fertility of the soils. With the valor-
ization of by-products being a hot topic, an increasing number of by-products that normally re-
main on the field are now removed. This results in a gradual decrease of organic matter content 
and in nutrient leaching, important factors in soil fertility. Composting by-products can be a sus-
tainable solution for this problem, as compost is a slow working fertilizer that is a source of stable 
organic matter with large quantities of stable carbon. Compost also increases soil biota, thereby 
increasing disease resistance and decreasing the need for pesticides. Despite these benefits, com-
post is hardly ever used by farmers, indicating that there are different bottlenecks hindering this. 
This led to a research project with the innovation impulse: the valorization of by-products from 
agriculture and horticulture through composting. Here, in contrast to case one, the type of valori-
zation is already determined, composting. The main challenge at the start of this case is identify-
ing the bottlenecks and selecting which bottlenecks will be the focus of the project. 

The innovation impulse that motivated the third case originates from the ‘discard ban’ measure to 
reform the fisheries industry into a sustainable industry that only fishes at maximum sustainable 
yield level. With this ban, discarding damaged, undersized, quota restricted or low value fish will 
no longer be allowed. This means these economically less interesting fish will take up a consider-
able part of the available hold space, since avoiding unwanted fish in the nets is impossible with 
the current fishing technology used in Flanders. Currently, for undersized or underutilized fish 
landed, only relatively low value pathways of animal feed and energy production exists. Without 
more profitable ways to valorize these discards, the profitability of this already highly competi-
tive business is further pressured. This resulted in a research project with the innovation impulse: 
a valuable use for discards, valorizing unwanted and underutilized fish. 
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Application of the Model to the Cases 
In case one (fruit and vegetable by-products), the first goal in the scope definition was to deter-
mine which by-product will become the focus of the innovation research process. After listing all 
cultivated crops in Flanders, the first step was to evaluate them on four criteria: by-product avail-
ability (crop production volume, number of volume by-products per crop, seasonality), geograph-
ical spread, current application of the by-products and the necessity to adjust harvesting tech-
niques. Based on these criteria, five crops were further scanned for potential. One of these crops 
is Belgian endive, as it has four streams of by-products, a year round availability, a geographical-
ly concentrated cultivation and no major adjustments have to be made to the harvesting tech-
nique. Scanning the literature and current research projects revealed that little research is per-
formed on Belgian endive, indicating a lack of knowledge about its biochemical components. To 
get a better idea of the composition of Belgian endive, the literature on chicory, a vegetable from 
the same botanical family as endive, was explored and revealed the potential presence of several 
high value components. More research into the current applications of Belgian endive by-
products revealed a valorization as feed for animals or as input material for compost, while the 
potential for higher valorization is present. Since food processing companies feel that food by-
products should be used in food applications as much as possible, the possibility of a food appli-
cation was investigated. More specifically, to circumvent the novel food regulations, the possibil-
ity of extracting food additives was explored. Inulin is such an additive that is currently extracted 
out of chicory. Inulin is thus an interesting pathway for valorization of Belgian endive by-
products since there is a market for it and an industrial scale extraction process exists.  

This information was collected by scanning relevant literature and by consulting multiple differ-
ent stakeholders such as farmer advisors, the industry association representing the fruit and vege-
table processing companies, fruit and vegetable processers, farmers, several organizations with 
expertise in the cultivation of Belgian endive and the national federation of food processing com-
panies. These consultations form the basis for the innovation network, the second goal of the 
scope definition phase. This because many of these stakeholders can play a role later in the re-
search process. Furthermore, the consulted stakeholders provided contact information of several 
potentially interesting other stakeholders.  

The second case, concerning composting, used the scope definition phase to identify all bottle-
necks and opportunities concerning on-farm composting. A first identified issue is the subsidies 
that are given for the generation of green energy out of biomass. This results in considerable 
amounts of biomass used as a green energy source, which in turn leads to a shortage of woody 
material. This important fiber rich component gives structure to compost. Several possibilities for 
solving this shortage of wooden materials were identified: lab tests show that by-products from 
nature conservation can be used as fiber rich material, clippings from road sides show potential, 
tree breeders have green and brown waste that can serve as a substitute and fruit cultivators have 
fiber rich pruning waste. A second consequence of the subsidies is that composting by-products is 
economically less attractive than using by-products as an energy source. Another bottleneck is the 
very complex regional legislation concerning composting resulting in required permits, as many 
by-products are currently considered waste products. The need for compost and willingness to 
use it on farms was also investigated. The fruit sector and biological farmers are looking for a 
general soil improver with high water retaining capacity and high organic matter content that is 
uncontaminated with pathogens and weed seeds. Additionally, the time of nitrogen-release should 
match with the needs of the crops, something which is currently impossible. Tree breeders are 
also looking for a general soil improver to maintain the organic matter content of the soil. A gen-
eral reoccurring concern from the farmers is that the compost quality is inconsistent, making it 
unreliable. There is thus a need for clear compost parameters and adjustment of the process in 
such a way that the compost consistently meets those parameters. Companies that use potting 
media are looking for a substitute for peat, an unsustainable input material in potting media. Us-
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ing compost as a substitute could be a possible research pathway. A qualitative compost requires 
several diverse by-products, which are often unavailable at the individual company. Getting the 
by-products all in the same place, forms a logistical challenge. This means getting the material 
from someplace else, creating an additional (transport) cost. A last identified bottleneck is that 
composting requires a significant investment in machinery and manpower.  

Intense stakeholder interaction was used to collect this information. Several compost researchers, 
farmers from different agricultural activities, tree breeders, small businesses specialized in com-
posting, nature conservators, as well as the national farmer association, the Flemish composting 
organization, national federation for potting media, a research institute specialized in fruit cultiva-
tion, a producer of grass sods and an industrial composter were contacted to acquire a multi-
dimensional view. These stakeholders, especially the industry associations, as in case one, also 
offered contact information of other potentially interesting stakeholders. This case also used the 
scope definition phase to start building an innovation network consisting of stakeholders from 
diverse stakeholder groups.  

The discard ban case faces a significant policy bottleneck as it remains unclear what the final 
policy on the discard ban will look like. It could be that the European Union decides that the ob-
ligated landings or processed products cannot be sold with a profit. Another possibility is that 
some valorization options will be prohibited, such as applications for human consumption. This 
could be a possible issue when pursuing high valorization options. Another issue is the uncertain 
availability since the amounts of fish being discarded on vessels depends on a multitude of varia-
bles like time of fishing, fishing ground, fishing technique, weather, etc. This makes estimating 
the total volume of bycatch that will have to be landed very difficult and estimating the bycatch 
of a single fish species nearly impossible at this time. To overcome this difficulty and to compen-
sate for seasonal differences, the chosen valorization pathway has to be applicable to a whole 
group of fish (flatfish in Flanders) and not only to one specific species. Fish silage is a product 
that offers a lot of opportunities to meet those requirements. Furthermore, this relatively simple 
technology requires lower investment costs compared to the production of its competitor, fish 
meal. The process is also very flexible because the size of the containers can be adjusted to the 
supply of fish. As long as the silage is kept in sealed containers it can be conserved for up to two 
years without loss of quality. A research opportunity presents itself in trying to reduce the water 
content (currently 80%) of the silage to reduce transport costs. Another challenge is increasing 
the protein content of silage, which is currently only 15%. Fish silage can be marketed as a ferti-
lizer or as animal feed. However, the agricultural industry has prejudices towards the use of fish 
products in animal feed due to fish odor and/or taste in the meat, milk and eggs. But fish silage 
has the benefit of having a malty smell and not leaving a taste in animal products. However, be-
cause Flemish pig farmers do not use mash diets, there is currently no market for fish silage as an 
input material for pig feed. 

Stakeholder consultation and network formation remains limited in this case. Aside from consult-
ing fisheries and animal feed researchers and a government official, not much contact with stake-
holders has been made. The most important reason for this is the uncertainty about the way the 
discard ban will be implemented, as it significantly influences which stakeholders will be relevant 
for the innovation research.  

Table 1 gives an overview of the different bottlenecks and opportunities presented in the three 
cases. It clearly shows that opportunities (+) and bottlenecks (-) concerning innovation arise in all 
regime dimensions. In order to identify these diverse opportunities and bottlenecks and to be able 
to generate solutions for them, a multi-dimensional perspective and research approach is thus 
needed.  

Table 1: Overview of identified bottlenecks (-)  and opportunities (+) in bio-technological cases 
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 By-products of  
Belgian endive 

Composting 
by-products 

Silage from fisheries  
by-products 

User practices 
and markets 

+ Current low value applica-
tions 
 
+ Existing market for chicory-
inulin 

+ Compost has product prop-
erties  several agricultural 
subsectors     are looking for 

- No market for products from  
bycatch 
 
+ Possible markets for fish 
silage 

Culture  + Food by-products should be 
used in food applications 

 - Agricultural sector fears a 
fishy odor in their products 
 
+ Silage does not have a fish 
odor 

Science - Little knowledge about  
  biochemical components 

+ Substitute for peat needed 
 
- Optimize composting pro-
cess 

- Low protein content in si-
lage 
 
- High water content in silage 

Technology + No major adjustment need-
ed in harvesting technique 
 
+ Little adjustments to inulin 
extraction process 

 + Fairly simple and flexible 
technology 

Policy - Novel food regulation - Subsidies for green energy 
from biomass 
 
- Complex regional regula-
tions 
 
- Many by-products are  
  considered waste products 

- Uncertain implementation of 
the discard ban  
 
+ No recognition of food 
safety organization needed 

Industry + Adequate by-product  
   availability 
  
+ Year round availability 
 
+ Geographically concentrat-
ed 
 
 

- Shortage of woody materials 
 
+/- Woody material available 
in some sectors but no estab-
lished supply chain 
 
- Collection of by-products in 
one place 
 
- Investments in composting 
machinery and manpower 

- Uncertain available bycatch 
 
+ Lower production cost  
   compared to fish meal  
 
+ Long shelf life 
 

 
 
Discussion 
The flexible and iterative nature of the research process is also illustrated in these cases. Case one 
and three used the scope definition phase mainly to narrow down the different possible innova-
tion pathways, while case two used it to broaden the view and to identify all potential bottlenecks 
and opportunities that different stakeholders experience. Furthermore, in case one, a focus group 
was used to check correctness of gathered data and to receive information, while the other cases 
relied more on individual interviews. Another example of the flexible and iterative use of the 
model is the preliminary research conducted in case two. This created a learning loop, giving 
information about the feasibility of different nature management by-products. The cases further 
show how important stakeholder participation is to quickly expand the knowledge of the individ-
ual organization. For instance, thanks to stakeholder interaction in case one, an additional poten-
tially valuable by-product of endive was discovered. The importance of the scope definition 
phase as a networking phase is also illustrated. Both in case one and two the innovation network 
expanded during the scope definition phase due to acquired contact information from other stake-
holders. The co-development of the integrated research goal and the innovation network is 
demonstrated as well. For instance, in case one, based on interviews, the harvesting technique 
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becomes a criterion for selection, indicating the importance of consulting stakeholders with this 
technical knowledge. Another example is how, in case three, the prejudice towards fish products 
by farmers influences the direction of search towards pathways with limited odor problems. 

Although the three cases offer an illustration of how the innovation process can be approached 
using this model, they all show several limitations. Two important limitations are the number of 
cases and their diversity. More cases originating from different innovation impulses can confirm 
the validity of the model. Furthermore, in this paper we especially focus on the first phases of the 
innovation model. In addition, important aspects such as arrangements about roles, responsibili-
ties and division of outcomes, important issues in collaborative innovation research projects, are 
not treated here. Stakeholder selection criteria, evaluation tools and process measurements and 
how to evolve from an innovation network towards a supply chain are other examples of im-
portant issues.  

Conclusion and Avenues for Future Research 
Due to the multidisciplinary nature of bottlenecks that hinder innovation adoption, a nonlinear, 
flexible, iterative research approach with intense stakeholder interaction is required. In this paper 
we propose such a conceptual model. An innovation research model is needed to provide a ra-
tionale to evolve from an innovation impulse to a technologically sound and supported innova-
tion. Such a rationale helps to structure the complex process of innovation research and can give 
guidance and support to every stakeholder involved. It can furthermore form a basis for continu-
ous discussion and realignment amongst the diverse group of participating stakeholders. 

As illustrated in three cases, a scope definition phase is needed to either broaden or narrow the 
starting innovation impulse towards a workable, integrated research goal and to identify the most 
promising valorization pathways. Furthermore, in the scope definition phase, by identifying and 
interacting with diverse stakeholders, the innovation stakeholder network is constructed which 
will support the remainder of the innovation research.  

As well as further validation of the innovation research cycle, more research on best modes of 
stakeholder interaction, network arrangements and monitoring and evaluation tools is needed. 

 

 
References 
 
Arnold, M. and Barth, V. (2012). Open innovation in urban energy systems. Energy efficiency, 5, 
351-364. 

Bergek, A., Jacobsson, S., Carlsson, B., Lindmark, S., Rickne, A. (2008). Analyzing the func-
tional dynamics of technological innovation system: A scheme of analysis. Research Policy, 37, 
407-429. 

Bigliardi, B., Dormio, A., Galati, F. (2012). The adoption of open innovation within the tele-
communication industry. European Journal of Innovation Management, 15, 27-54. 

Brocco, M., (2012). A Meta Model for Team Recommendations in Open Innovation Networks. 
PhD-thesis, Technische Universität München, Germany. 

Bruns, M., Trienekens, J.H., Omta, S.W.F., Hamer, M., Petersen, B. (2010). Demand of the meat 
industry for management support in R&D cooperation projects. In: Proceedings of the 9th 
Wageningen International Conference on Chain and Network Management (WICaNeM), 
Wageningen, The Netherlands, 26-28 May 2010.  



 

1289 

Caird, S., Roy, R., Herring, H. (2008). Improving the energy performance of UK households: 
Results from surveys of consumer adoption and use of low- and zero-carbontechnologies. Energy 
Efficiency, 1, 149-166. 

Chesbrough, H. (2012). Open innovation: Where we’ve been and where we’re going. Research-
technology management, 55, 20-27. 

EU SCAR (2012). Agricultural knowledge and innovation systems in transition - a reflection pa-
per, Brussels. 

Fetterhoff, TJ. and Voelkel, D. (2006). Managing open innovation in biotechnology. Research-
technology management, 49, 14-18. 

Gallagher, K.S., Grübler, A., Kuhl, L., Nemet, G., Wilson, C. (2012). The Energy Technology 
Innovation System. Annual Review of Environment and Resources, 37, 137-162. 

Geels, F. W. (2002). Technological transitions as evolutionary reconfiguration processes: a multi-
level perspective and a case-study. Research Policy 31, 1257-1274. 

Geels, F.W. (2005). Technological transitions and system innovations: A co-evolutionary and 
socio-technical analysis. Cheltenham: Edward Elgar. 

Geels, F.W. and Raven, R. (2006). Non-linearity and Expectations in Niche- Development Tra-
jectories: Ups and Downs in Dutch Biogas Development (1973-2003). Technology Analysis & 
Strategic Management, 18, 375-392. 

Giannopoulou, E., Ystroumlm, A., Ollila, S. (2011). Turning open innovation into practice: 
open innovation research through the lens of managers, International journal of innovation man-
agement, 15, 505-524.  

Hadorn, G., Bradley, D., Pohl, C., Rist, S., Wiesmann, U. (2006). Implications of 
transdisciplinarity for sustainability research. Ecological Economics, 60, 119-128. 

Hekkert, M., Harmsen, R., de Jong, A. (2007). Explaining the rapid diffusion of Dutch cogenera-
tion by innovation functioning. Energy Policy, 35, 4677-4687. 

Hermans, F. (2011). Social Learning in Innovation Networks: How multisectoral collaborations 
shape discourses of sustainable agriculture. PhD-thesis, Wageningen University, The Nether-
lands. 

Holl, A. and Rama, R. (2012) Technology sourcing: are biotechnology firms different? An ex-
ploratory study of the Spanish case. Science and public policy, 39, 304-317. 

OECD. (2013) The Bioeconomy to 2030: designing a policy agenda, http://www.oecd.org/ futu-
res/longtermtechnologicalsocietalchallenges/thebioeconomyto2030designingapolicyagenda.htm 

Klerkx, L., Schut, M., Leeuwis, C., Kilelu, C. (2012). Advantages in knowledge brokering in the 
agricultural sector: towards innovation system facilitation. IDS Bulletin, 43, 53-60 

Kutvonen, A. (2011). Strategic application of outbound open innovation, European journal of 
innovation management, 14, 460-474. 

Nambisan S., Bacon, J., Throckmorton, J. (2012). The Role of the innovation capitalist in open 
innovation: A case study and key lessons learned. Research-Technology Management, 55, 49-57. 

Paredis, E. (2011). Transition management as a form of policy innovation. A case study of Plan 
C, a process in sustainable materials management in Flanders. Working paper. 



 

1290 

Pohl, C. (2005). Transdisciplinary collaboration in environmental research. Futures, 37, 1159-
1178. 

Pohl, C. (2008). From science to policy through transdisciplinary research. Environmental Sci-
ence & Policy, 11, 46-53. 

Pohl, C. (2011). What is progress in transdisciplinary research? Futures, 43, 618-626. 

Pullen, A., de Weerd-Nederhof P., Groen, A., Fisscher, O. (2012). Open Innovation in Practice: 
Goal Complementarity and Closed NPD Networks to Explain Differences in Innovation Perfor-
mance for SMEs in the Medical Devices Sector. Journal of product innovation managament, 29, 
917-934. 

Sarkar, S. and Costa, A. (2008). Dynamics of open innovation in the food industry. Trends in 
food science & techonology, 19, 274-580. 

Spithoven A. and Teirlinck P. (2006). De appreciatie van netwerkvorming in 
innovatiestrategieën. Tijdschrift voor economy en management, LI, 269-307. 

Te Brömmelstroet, M. and Schrijnen, P., (2010). From planning support systems to mediated 
planning support: A structured dialogue to overcome the implementation gap. Environment and 
planning B: Planning and design, 37, 3-20. 

Van Haverbeke, W. and Cloodt, M. (2006). Open innovation in value networks. In Open innova-
tion: researching a new paradigm, Oxford University Press. 

Van Humbeeck, P. (2003). Naar een industrieel beleid voor het milieu. Technologie en innovatie 
als sleutel voor een duurzame welvaart, SERV, Brussel. 

Voinov, A. and Bousquet, F. (2010). Modelling with stakeholders. Environmental modeling & 
software, 25, 1268-1281. 

Von Hippel, E. (1987). Cooperation between Rivals: Informal Know-How Trading. Research 
Policy, 16, 291-302. 

Wallin, M.W. and von Krogh, G. (2010). Organizing for Open Innovation: Focus on the Integra-
tion of Knowledge. Organizational Dynamics, 39, 145-154. 

  



 

1291 

Annex: Analytical framework to evaluate the technical proximity to organic farming 
 

 

 
 
 

CROPPING PLAN (1 POINT)* 

 Variables 
Classes of scores 

< 0.5 0.5 1 
Number of botanical families > 5 4 1-3 

Total number of crops > 7 5-7 < 5 

Presence of pulses Pulse fodder crops Pulse non-fodder 
crops None 

* In view of the specific difficulties of converting to OF with sugar beet (no organic market in France), a 
surcharge of 0.5 points is applied to farms that have a sugar beet quota to signify a distance from OF. 
 

CLEANING CROPS/WEED-PRONE CROPS RATIO (1 POINT) 

 Variables 
Classes of scores 

< 0.5 0.5 1 
Ratio > 0.5 0.3-0.5 < 0.3 

Number of cleaning crops > 2 2 0-1 
CROP SEQUENCE (3 POINTS) 

 Variables 
Classes of scores 

1 2 3 

Type of sequence in relation to 
agronomic risks 

Low risks (with 
sunflower, field beans 

or pulse fodder 
crops) 

Intermediate  
(with maize or peas) 

High risk  
(with rapeseed, 
potato or sugar 

beet) 

Predominant sequence  

Predominance of 
intermediate 

sequences and low 
risks  

(> 50%)

Risky sequences (50-
70%) and share of 

other types of 
sequence 

Predominantly risky 
sequences (> 70%)

 
 WEED MANAGEMENT (4 POINTS) 

 Variables 
Classes of scores 

1 2 3 4 

PR
EV

EN
TI

VE
 Share of winter crops Close to a 50/50 balance; share of 

winter crops between 40 and 60% 

imbalance; share of 
winter crops < 40% or > 

60% 

No tillage/tillage 100% tillage Mainly tillage 50/50 Mainly no-
tillage 

Preventive levers 
cover crops, 

covering power 
of crops

Stale seed bed 
Delayed 

sowing date 
for wheat 

No 
preventive 

lever 
Length of sequence long > 4 years short < 4 years 

C
O

R
R

EC
TI

VE
 

Herbicide strategy Reduced doses on several crops 

Reduced 
doses on 

wheat, 
tolerance 

for weeds > 
0 

No reduced 
dose, 

tolerance 
for weeds 0

Mechanical weeding during 
cultivation 

On cereal 
crops, even for 

trials 

On traditionally 
hoed crops (sugar 

beet, rapeseed, 
maize, etc.)

Minority or 
trial on a 

non-cereal 
crop 

none 



 

1292 

 

FERTILIZATION MANAGEMENT (4 POINTS) 

 Variables 
Classes of scores 

1 2 3 4 

P
R

EV
EN

TI
V

E Pulses in the cropping 
plan 

Large surface 
areas under 

pulses (> 15%) 
including pulse 

fodder crop  

Surface areas 
between 5-15%

Surface areas < 
5%  No pulses 

Intermediate crops 
Pulses; 

considered as 
green manures  

intermediate 
crops important 
in strategy but 
improvement 

underway

Practiced but 
seen as a 

constraint or 
compliance with 

regulations

Not practiced 

C
O

R
R

E
C

TI
VE

 Mineral fertilization 
strategy 

Stated wish to 
reduce doses of 

nitrogen 

Adjustment and 
respect for a 

maximum dose 

Insurance and 
adjustment in 

relation to crops 
and varieties 

Insurance 
and decision-
aid tools to 
steer inputs 

Organic inputs 

Integrated on the 
sequence and 
generalized to 
reduce mineral 

fertilizers

Generalized on 
a crop 

Practiced but on 
small surface 

areas 
Not practiced 

MANAGEMENT OF PESTS AND DISEASES (4 POINTS) 

 Variables 
Classes of scores 

1 2 3 4 

PR
EV

EN
TI

VE
 

Choice of variety All resistant or 
hardy varieties 

Mainly hardy 
varieties 

Mainly sensitive 
varieties 

Only 
sensitive 
varieties 

Implementation of the 
principles of integrated 

farming 

All the 
principles on 
several crops 

(integrated 
farming 
system) 

Implementation 
of all principles 
on all types of 

wheat 

Implementation 
on wheat of 

several 
principles but 
not all and not 

on all the 
varieties

None or one 
(e.g. delayed 
sowing date 
for wheat) 

Reconfiguration of plots implementation No implementation 

C
O

R
R

EC
TI

VE
 Fungicide – insecticide 

strategy 
Acceptance of 
no treatment 

Objective one 
fungicide and 

zero 
insecticide on 
wheat. In dose 
reduction, use 
of intervention 

thresholds.

Fungicide and 
insecticide 

depending on 
the years, 

reduction of 
dose, use of 
intervention 
threshold

Fungicide, 
insecticide, 
full doses, 
systematic 

Reduction of TFI (/ regional 
TFI) 

Reduction of 
TFI on all crops

Reduction of 
TFI on wheat 

Reduction of TFI 
on some 

varieties of 
wheat

No reduction 

WHEAT MANAGEMENT (3 POINTS) 

 Variables 
Classes of scores 

1 2 3 

Mineral and organic 
fertilization 

Organic input (in 
addition to mineral) 

No organic input but 
reduction of mineral 

inputs 

No organic input. High 
levels of mineral 

fertilization (> 180 nitrogen 
units for regular wheat; > 

220 nitrogen units for high-
protein wheat) 

Chemical and 
mechanical weeding 

Mechanical practiced 
(even as a complement 

or a trial) 

No mechanical 
weeding but reduction 
of chemical weeding 

(number or TFI) 

No mechanical weeding. 
Weeding difficult to 

improve. 

No-tillage/tillage Systematic tillage No-tillage for certain 
types of wheat Generalized no-tillage 

Integrated production 
Implementation of all 

the principles of 
integrated farming

Implementation of 
certain principles or 

certain types of wheat
No principle implemented 

Reduction of 
treatments 

Dead-end possible for 
fungicide and 

insecticide 

TFI reduced on 
fungicide and 

insecticide at least on 
certain types of wheat

No TFI reduction for 
fungicide and insecticide 
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Abstract: Due to pressures such as climate change, globalization, price volatility and scarcity of 
natural resources, the Flemish agri-food chain is urged to make a transition towards more sustain-
able production. How to organize such a transition, given the various stakeholders involved, and 
how to monitor progress still remain important challenges. This paper presents a new conceptual 
framework that follows an integrated chain approach to help address these challenges. First, it 
tackles the complex ecological and socio-economic challenges along the chain and its members 
(agriculture and food industries), and second, allows for decision support to chain members and 
policy.  

This framework combines two existing theoretical frameworks. The first framework is global 
chain value analysis (GCVA) of Gereffi (2005) which has its roots in institutional economics. 
GCVA categorizes five governance types of value chains (markets – modular – relational – cap-
tive – hierarchy) based on three variables: (i) the complexity of information and knowledge trans-
fer required to sustain a particular transaction, (ii) the ability to regulate transactions, and (iii) the 
capabilities of actual and potential suppliers. The second framework, which was first formulated 
in ecological economics by Lawn (2001), extends the set of traditional economic resources to 
various forms of capital in the production system. These are natural (land, water,…), manufac-
tured (buildings, machinery,...), human (labour, skills,…), and social capital (networks,…). The 
economic system is embedded in the social system which in turn is embedded in the finite eco-
logical system. Throughput of natural, social, human, and manufactured capital allows for the 
description of agri-food systems in terms of the maximal sustainable use of their stocks and 
flows.  

These two frameworks can be combined to perform an integrated system analysis of the agri-food 
chain, including the governance structures and the boundary conditions as for example the maxi-
mum sustainable use of the various capitals. This paper describes this new conceptual framework 
illustrated by means of a case study of the agri-food chain in Flanders, Belgium.  

Keywords: Global value chain analysis, ecological economics, agri-food chain, sustainability 
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Introduction 
The overall attention for sustainable agriculture has risen during the last decades due to increased 
concerns about global environmental change and food security (Dicks et al., 2013). These con-
cerns increased as the result of (growing awareness of) pressures such as climate change 
(Beddington et al., 2012), risks to food security from an increase in the global population and 
changing dietary habits (Duchin, 2005), the rising prominence of the sustainability agenda 
amongst consumers and in corporate governance (Lockwood et al., 2010), and the depletion of 
natural resources (Daily & Ehrlich, 1992).  

As in many other regions, the Flemish research, policy, and food industry actors acknowledge 
these concerns and have increased their attention to the sustainability of food production. As ag-
riculture, food manufacturing, distribution and consumption are thoroughly linked, an integrated 
chain approach is necessary to monitor sustainability. Flanders is a small region (13.522 km²) 
with a high urbanization rate and a dense population rate with an average of 462 inhabitants per 
km² in 2010 (ADSEI, 2013). The Flemish agri-food chain is exposed to pressures such as, a high 
aging population, urbanization and consolidation. Furthermore, the agri-food chain consists most-
ly of SME’s and focuses on import and export (Samborski, 2013).  

To further improve the shift towards a sustainable agri-food chain in Flanders, a transition is re-
quired  that involves a radical change of societal functions towards a new dynamic equilibrium 
(Geels, 2002). The changes can occur at the level of institutional organization, and rules and atti-
tudes. A transition is more likely if it is endorsed by all supply chain actors with support of the 
policy level and the consumers, which still remains a challenge. This paper aims to answer the 
following three research questions to support decisions of chain members and policy:  

I. Which concepts need to be combined to perform a system analysis of the sustainability of 
the Flemish agri-food chain?  

II. What does the system analysis reveal empirically about the sustainability aspects of the 
Flemish agri-food chain?  

III. How adequate are the existing chain governance types to answer the current sustainability 
challenges?  
 

Firstly, we combine two frameworks into a new framework that addresses all sustainability as-
pects in an integrated chain approach. Secondly, we apply this framework for the Flemish agri-
food chain to learn lessons about the current sustainability and lastly, we analyze the existing 
governance types, i.e. the explicit or implicit contractual outline within which a transaction is 
located, to respond to specific sustainability challenges identified by the system analysis.  

Methodology  
The overall used methodology is transdisciplinary research. Researchers and societal actors work 
together to co-create knowledge which allows the continuous alignment and validation of results 
(Figure 1). Moreover, different forms of triangulation validate the results (Koro-Ljunberg 2008). 
Firstly, data triangulation is performed by using data derived from different stakeholders. Second-
ly, methodological triangulation is ensured by the use of different methods to collect and analyze 
data (e.g. scientific and popularizing literature, interviews, and expert meetings). Lastly, triangu-
lation of researchers is guaranteed for the data analysis and interpretation by four researchers.  
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overfertilization, monocultures, mechanization,… (LNE, 2009). Secondly, the main issue of wa-
ter is the declining groundwater stock and quality due to eutrophication and leaching. The use of 
alternative water sources such as the effluent of purified water increases. The food industry uses 
most water followed by agriculture (MIRA, 2013). Thirdly, energy usage is still high and even 
increases. Mainly the usage of non-renewable energy sources such as fossil fuels in glasshouse 
horticulture and cooling in the food industry contributes to high energy use and emissions 
(MIRA, 2013). However, combined heat and power systems (CHP’s) make their ascent (FEVIA, 
2011). Agriculture is the highest producer of GHG’s, acidifying emissions and fine dust because 
of the livestock and the use of chemical fertilizers (Platteau et al., 2012). In contrast, the food 
industry is the highest producer of NMVOS and ozone-depleting substances mainly originating 
from respectively combustion processes and refrigerant use (Elsen & Kielemoes, 2012). Lastly, 
biodiversity is under pressure due to factors as monoculture cropping, overfertilization and frag-
mentation of habitats (Demolder & Peyman, 2012).  

Human capital: The amount and structure of firms, the number of employees and the labor 
productivity describes human capital (Samborski, 2013). Furthermore, important issues for agri-
culture are the increasing age and level of education of farm managers and the low replacement 
rate (Platteau et al., 2012). Although food industry and distribution employ a high number of 
low-skilled employees, the low interest of people in the agricultural sector and food industry re-
mains a bottleneck to reduce the rather high number of open vacancies (Platteau et al., 2012; 
FEVIA, 2012). Food industry and distribution differ in the average employees’ age. The average 
age in the food manufacturing increases gradually while the distribution employs mainly young 
workers (Arthur D Little, 2012; FEVIA, 2012; Konings & Vanormelingen, 2013).  

Physical capital: The Flemish agri-food chain focuses on two main strategies for technological 
innovations, namely substitution and efficiency. Substitution replaces old technologies by newer 
ones and efficiency ameliorate the ratio of input factors to output factors. Agriculture focuses 
mostly on improved efficiency with a high degree of specialization and scaling-up (Platteau et al., 
2012; Mathijs et al., 2012). The food industry emphasizes on the food factories of the future with 
smart and flexible production processes (FEVIA, 2011). Although the investment in product and 
process innovation is rather low, investments in marketing and organization are increasing. An-
other general trend is the increasing role of information and communication technology (ICT). 
The implementation of ICT both within and between agri-food chain components increases. 

 

Financial capital: The investment per total revenue and accession of new firms describes finan-
cial capital. Within the agri-food chain, agriculture has the highest investments per revenue fol-
lowed by the food industry and retail. Inflow of new firms in agriculture and food manufacturing 
is rather low due to the high initial investment costs. Inversely, food distribution has a high entry 
as well as exit rate as a result of the lower initial investment costs but a competitive market which 
implies a high turn-over rate (Arthur D Little, 2012; FEVIA, 2012; Samborski, 2013).  

Social capital: Social capital includes the horizontal and vertical cooperation. Horizontal cooper-
ation in the agricultural sector focuses on research, development and commercialization of prod-
ucts (Mathijs & Relaes, 2012). The food industry and distribution cooperate horizontal on re-
search and development due to the Competetive Trading Act. Figure 7 illustrates the existing ver-
tical governance types found in the Flemish agri-food chain explained with a typical example. 



 

Figure 7
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Table 2: Eight principle challenges of the Flemish agri-food chain 

Nine principle challenges of the Flemish agri-food chain 
1. To develop new products, production methods, production sites, markets and chain configurations  
2. To increase efficiency and resilience of the agri-food chain by optimizing the existing production and 

chain configurations and alignment of production and marketing to ecological, economical and social 
carrying capacity 

3. To focus on closing mineral cycles and to reduce losses, undesirable by-products and to valorize by-
products 

4. To stimulate sustainable relations, knowledge and information exchange and transparency  
5. To stimulate reciprocity between the agri-food chain and the consumer by increasing the participation 
6. To reduce the use of scarce resources and to increase the use of renewable resources 
7. To stimulate the co-creation of knowledge and innovation 
8. To focus on the employees’ welfare, education and working environment to stimulate the inflow of 

employment 
 
Governance types to address sustainability challenges 
Currently, different governance types exist in the agri-food chain. Not every governance type is 
equally suited to address the above mentioned sustainability challenges. To assess this, the main 
characteristics of each governance type, explained in Table 1, can be used. Additional infor-
mation on lead firms and their relations with the other chain members can be subsequently ex-
plored to analyze impacts on the functioning of the chain. This is however beyond the scope of 
this paper. 

For illustrative purposes, we analyze how the existing governance types (Figure 7) can cope with   
the challenge to stimulate co-creation of knowledge and innovation (challenge 7, Table 2). In 
case of innovation, both the innovation process and type are important. The innovation process 
can range from fully closed to fully open innovation. In case of closed innovation, the lead firm 
has full internal control of the product development path (Almirall & Casadesus-Masanell, 2010). 
Open innovation on its turn uses purposive inflows and outflows of knowledge to accelerate in-
ternal innovation and to expand the markets for external use of innovation (Chesbrough, 2006,1). 
The innovation type can range from incremental to radical. Incremental innovation introduces 
minor changes to the existing product or processes and exploits the potential of the established 
design while radical innovations introduce a different set of engineering and scientific principles 
that often opens up whole new markets and potential applications (Han et al., 2012).  

Which innovation type can be pursued depends on the complexity of transaction, the ability to 
codify the transaction and the capabilities in the supply chain. While incremental innovations do 
not add much to the existing complexity and can be easily codified with minor changes to the 
existing capabilities, more radical innovations demand new sets of principles, new production and 
marketing configurations. This adds to the complexity of the transaction. It furthermore demands 
new codification mechanisms and strong capabilities in the supply base. Depending on whether 
the latter are available or not within the lead firm and supply base, a more open or closed innova-
tion process should be followed. The results of a first analysis are summarized in Table 3. 

Table 3: Governance types linked to challenge 
Governance 
type 

Complexity  Ability to 
codify 

Capabilities 
in supply-

base 

Type of innovation Process of 
innovation 

Market Low High High Incremental Open 
 
 
 

Closed 

Modular High High High Incremental & radical 
Relational High Low High Incremental & radical 

Captive High High Low Incremental* 
Hierarchy High Low Low Incremental* 

* Radical will demand a full reorganization of the lead firm and the supply-base 
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The governance type Market can generally be associated with open innovation, given that all 
market players equally possess high capabilities combined with low complexity of the transac-
tions. Given that price acts as the main market signal, the possibility to codify transactions is im-
portant. All players therefore have an incentive to co-create knowledge and information on new 
innovations but incremental ones. The Modular governance type is best suited for semi-open in-
novation. As transactions can be easily codified, open innovation is not necessarily restricted to 
those supply chain partners already cooperating. Due to the complexity of the transaction, poten-
tial partners are however restricted to those possessing the required capabilities. In case of the 
Relational governance type, the low capability to codify the transactions demands more dedicated 
suppliers and buyers, further closing the innovation development cycle. In case of Captive and 
Hierarchical governance types, the lead firm develops the innovation in closed form, given the 
low capabilities in the supply-base.   

 
Discussion 
The developed framework captures the complex interdependency between the ecological, social 
and economic system in a structured way. This allows analyzing the sustainability state of these 
systems. The conceptual framework can be made more applicable to the agri-food chain, by com-
bining it with principles from GVCA. This also allows analyzing the suitability of current gov-
ernance types to address identified sustainability challenges. As the above results indicate, the 
conceptual framework allows performing a system analysis of the Flemish agri-food chain with 
respect to sustainability. 

Given the complexity of the issue at stake, sustainability from an integral chain perspective, the 
question remains whether all interactions and interdependencies can be properly accounted for 
with the developed framework. The process of combined qualitative and quantitative research 
proved helpful to generate and validate obtained results. Further case study analysis should how-
ever be performed to demonstrate the general applicability of the framework.  

Another remaining challenge is to increase the common understanding of the concept sustainabil-
ity. Carpenter et al. (2001) define resilience as the magnitude of disturbance that can be tolerated 
before a socio-ecological system moves to a different region of state space controlled by a differ-
ent set of processes. In contrast, sustainability is an overarching goal that includes assumptions or 
preferences about which system states are desirable. During the multi-stakeholder process, it be-
came clear that different stakeholder groups have different understandings of the concept sustain-
ability, depending on their values and preferences. Different sustainability paths exist, ranging 
from radical transitions versus gradual transformations (Geels & Schot, 2007), and different sus-
tainability goals, such as efficiency or sufficiency. It is important to integrate these in the concep-
tual framework and system analysis to improve its general applicability. These challenges need to 
be addressed in subsequent research.  

Our framework allows to analyze the suitability of different governance types to cope with spe-
cific sustainability challenges. We demonstrated this by means of an example. Nevertheless, to 
obtain a complete overview of the potential capabilities of GVCA, all the challenges of Table 3 
should be analyzed and compared in a structured way. Moreover, alternative and new governance 
types should be studied which might better respond to specific sustainability challenges.  
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Conclusion 
In this paper we describe a combined conceptual framework to perform a system analysis of the 
Flemish agri-food chain. Our framework is on the one hand based on principles from ecological 
economy where sustainable food production is defined as the full range of value-adding activities 
from raw material over production and marketing to consumption disposal in terms of their ef-
fects on natural capital, throughput, manufactured capital, psychic income and cost.  On the other 
hand, principles from GVCA are used. GVCA characterizes governance types such as markets in 
terms of their complexity of transactions, ability to codify transactions, capabilities in the supply-
base, and their degree of coordination. This combined approach allows us to cover the most im-
portant aspects of sustainability. We then use this approach to discuss different sustainability 
challenges.  We also demonstrate for a specific challenge, the challenge of knowledge-transfer, 
whether different chain governance types are suited to cope with it. This first analysis appears 
promising, though further research will be required to increase the validity of this framework. 
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Abstract: In face of agricultural sustainability challenges, agronomical research has focused its 
efforts on the design of new production systems. In parallel, ethnographic-based studies of small 
farmers’ practices in developing countries have shown the sustainability of the so-called tradi-
tional production systems and put them forward for the ecologisation of agriculture. Nevertheless, 
a gap remains between the rules used for agroecological design and the local practices of particu-
lar farms. Our objectives are then to draw principles for agroecological management from the in-
depth study of farming practices in ecologically-based farms (Altieri, 2000). Our strategy was to 
study small family farms in Misiones (Argentina). Far from single-crop farming, producers culti-
vate many different species in the same place at the same time, mainly to save labour and space. 
They also take into account negative and positive biological interactions between crops, mostly 
related to shade and light. The location of each crop and the interweaving of crops and livestock 
is decided at a micro-scale of individual plant or animal. Moreover, organising this diversity 
within a farm revealed itself as a socio-cognitive activity embedded in social networks of produc-
ers. These observed practices can be sumed up in three management principles: i) adjustment and 
observation instead of control, ii) Variable temporal and spatial units within a flexible manage-
ment iii) Permanent on-farm experimentation and specification of technical options. We discuss 
our results regarding the genericity of these principles and discuss the research paths to take these 
agroecological systems as models for the ecologisation of conventional systems. 

Keywords: agroecological management, diversity, practices, empirical knowledge, Argentina, 
small-scale farming 

 

Closing the gap between agroecological rules and local practices: a challenge for 
agroecology 
In face of agricultural sustainability challenges, agronomical research has largely focused its ef-
forts on defining agroecological rules that new production systems and practices could respect to 
be more sustainable. To a large extent, these rules are grounded on ecological concepts mainly 
related to the functional role of biodiversity, thus stating that ecosystem maintenance guarantees 
the sustainability of productive systems. Nevertheless, agricultural systems and ecological pro-
cesses may be connected in many different ways, thus contributing to the debate on the diversity 
of agroecological models. According to the degree of this connection, Wilson (2008) have distin-
guished weak ecologisation of agriculture to qualify agricultural models which try to reduce neg-
ative impacts of agricultural practices on environment from strong ecologization defined as a way 
to take advantage of ecological processes within the productive process. Horlings and Marsden 
(2011) enlarged this view to weak ecological modernisation which may decrease environmental 
effects to a certain extent and strong ecological modernisation including social, cultural, spatial 
and political aspects. 
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On the other hand, ethnographic-based studies of small farmers’ practices and knowledge in de-
veloping countries have shown the sustainability of the so-called “traditional” production systems 
(e.g. Izquierdo et al, 2003; Abbona et al, 2007) and put them forward as a resource (Gliessman, 
1992), as agroecological models (Lopez-Perez et al, 2002) and as an “ingenious agricultural her-
itage” (Koohafkan and Altieri, 2010) to guide the transition towards more sustainable production 
systems. As a result, some authors like Altieri and Toledo (2011) consider that "modern farming 
systems will necessarily have to be rooted in the ecological rationale of indigenous agriculture 
and that promising agricultural pathways, modeled after traditional farming systems, can help in 
the design of a biodiverse, sustainable, resilient and efficient agriculture". Nevertheless, these 
authors do not really explicit how such sustainable agriculture can be “modeled after traditional 
farming systems”. 

As a result, a gap remains between the general rules used for agroecological design and these 
specific sustainable systems. Several authors have pointed out the necessity to bridge the design 
of sustainable systems from agroecological rules and the analysis of “traditional systems” show-
ing a very low degree of artificialization (Altieri, 2009; Malézieux, 2012; Toledo et al, 2003). In 
such studies, these “ecologically-based farming systems” (Altieri et al, 1983) are used as good 
examples of sustainable systems respecting agroecological rules, but no lessons are really drawn 
from their situated functioning. While agroecology severely questions the applicability of scien-
tific knowledge assumed to be universal across local situations and calls for a relocalisation pro-
cess of knowledge production (Warner, 2008), the question remains on how produce generic 
knowledge from agroecological practices and knowledge emerging in particular action situations 
(Lyon et al, 2011). Agroecology is now facing "a greater conundrum of how to relate the general 
knowledge of science to the place-specific, experience-based knowledge of [...] farmers" (Lyon et 
al, 2011). 

Our objectives was then to draw principles for agroecological management from the in-depth 
study of farming practices and knowledge in the case of agricultural systems showing exemplary 
features of ecologically-based systems. Beyond the observed practices which may appear very 
idiosyncrasic or context-dependent, we argue that they exemplify management principles which 
are more generic. 

 
Material and methods 
Our strategy was then to describe farming practices and knowledge within small family farms 
considered as typically organized on ecological basis, that is with a high level of agrobiodiversity 
and no chemical inputs. Within a joint Argentinian-French cooperation program, our study was 
undertaken in the Misiones region (located in the northeastern corner of Argentina) which shows 
a subtropical climate and an ecosystem characterized by hot summer and without dry season, 
which makes Misiones one of the most humid provinces in Argentina (average annual precipita-
tions from 1600 to 2000 mm). The natural vegetation is the original and typical "Selva 
Misionera", the ecosystem of greatest biodiversity and ecological complexity of the country. Its 
topography is strongly undulating with altitudes reaching up to the 800 mts, with red and clay 
soils, fragile and very eroded. Part of this forest has been transformed to implant ranching and 
cultures such as yerba mate, tea, citrus, tobacco and sugar cane. Misiones’ region shows nowa-
days a very polarized productive matrix with on one hand an economy based on small-scale farm-
ing producing a wide range of vegetals and animal products for family needs and for local mar-
kets and on the other hand large estates with mainly forestry industry. 

The study used a case-based method (Mitchell, 1983), in which we selected a sample of 6 family 
farms according to structural criteria such as the farmland size (from 2 up to 42 ha), the family 
composition (from a couple up to a complex family with 3 generations living in the same house), 
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their level of capitalization (farmers who do not own the land up to farmers investing in new 
lands)... These farms also show a high diversity of products (see Table 1), and as a consequence a 
high number of different crops, associated with livestock units. Such a diversity can first be ex-
plained by the aim, shared among all producers, to produce a weathly and diverse food for the 
family while selling the excess of food when there is some. Feeding the animals is also a need 
which they integrate in their food balance. Nevertheless, some producers also cultivate to make 
an income, in order to pay the school for children or land taxes.  

Data were collected in 2012 and 2013 with a comprehensive procedure. Data collection was 
based on at least two semi-structured interviews (along with walking around farm fields) entering 
the following topics: farm history and family, objectives, products (diversity and use), technical 
practices, knowledge sources and networks. All interviews were recorded, transcribed and struc-
tured in a database using NVivo computer-aided qualitative data analysis software. This infor-
mation was then coded and inductively analyzed using a strategy close to the “grounded theory”. 
Farming practices were first analyzed with a within-case approach (Miles and Huberman, 1994) 
to abstract the “realized strategy” of each farmer, i.e. the combination of practices he implements 
(Mintzberg and Waters, 1985; Girard and Hubert, 1997). In a second step, we compared the prac-
tices with a cross-farm analysis (Miles and Huberman, op.cit.): within an inductive approach and 
an abstraction process that is deeply rooted in what farmers currently do, and not in a priori litera-
ture-driven categories, we thus characterize management principles which were common among 
all studied farms. 

 
 
Results 
Practising agroecology by managing diversity in time and space 
 

Which species diversity? 

These farming systems show a high diversity given by their food need and their autonomy objec-
tive as well as their permanent adaptive attitude taking advantage of opportunities emerging on 
the way. As a result, all farms show a high diversity in cultivated species (from 25 to 45 differ-
ent species and up to 5 varieties by species), going with a diversity of use of each product. There 
are crops that are grown in all the farms such as maize, manioc, pumpkin, vegetables, citrus 
fruits, banana, although in variable area for each. Other crops can be found only in some farms 
according to the preferences of each family as well as the local market demands. The main differ-
ence found among the studied farms was the part of the forestry component (natural or planted) 
since only two of the farms plant trees to obtain wood for commercial purpose. It can be ex-
plained by the available space, their attitude towards long term and tenure security. All producers 
told us that as far as they can remember, there has always been diversity on their farms, as a per-
manent feature strongly linked to their way of life. 

The diversity of cultivated varieties can also be seen as the result of an opportunist strategy in 
seed origins. Even if the basic principle is to keep home-produced seeds, allowing producers to 
choose the variety they like without purchasing them, most of them take advantage of free ex-
changes to enlarge their panel of cultivated varieties and to test new ones. Purchasing seeds from 
the local store is generally seen as the last solution, whereas, on the contrary, some of the produc-
ers  even take advantage of spontaneous seedlings, with specific management practices (e.g. re-
planting spontaneous seedlings in more favourable places). In some farms, this system goes with 
a timing of planting/harvest dates so as to have the greatest diversity of products to be sold on the 
local market at each moment of the year or to have a large harvesting period. 
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Cultivating different species in the same place at the same time 

Far from specialised agricultural systems relying on single-crop farming, all producers cultivate 
many different species in the same place at the same time. Table 1 illustrates the species combi-
nations practised by one producer, each specie being in interaction with up to 14 species. 

Table 1: Example of combinations of species (“X”) carried out by a producer in Misiones 
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Lemon X  X X X X X X X X X   X X X 14 
Cedar  X x X X X X X X  X   x X X 12 
Watermelon X X X X X  X  X   X X X X  11 
Manioc X X X  X X X  X X    X X  10 
Corn X X  X X X X X      X  X 9 
Pineapple X X X X  X X  X X    X   9 
Native trees X X X X X X  X         7 
Pumpkin X X X X X X   X        7 
Bean X X  X X X X          6 
Onion X X  X  X  X         5 
Banana X X X           X X  5 
Stevia (sweet-
leaf) 

 X  X X            3 

Lemon verbena X X X              3 
Sugar cane X X               2 
Cucumber      X       X    2 
Melon      X      X     2 
 
Producers justify this practice of mixing crops by different arguments.The main argument is the 
maximum use of space in their relatively small farmland, which incites them to plant for example 
pumpkin on the edge of plot of corn to save space. Another organisational argument is limiting 
the work load by taking advantage of a synergy between two technical operations. For example, 
one of the producers take advantage of the uprooting of garlic to plant his peanut in the resulting 
clean area. Nevertheless, some arguments put forward by producers are related to ecological pro-
cesses. In particular, some of them rely on a specific knowledge of soils, using their experience of 
the results obtained in the previous years and thus putting a specific crop in a specific place re-
garding to “what is of use the soil”. In this case, the combination of crops in the same place is 
only the consequence of a 'precision' reasoning process on the individual location of each crop.  

However, most producers also take into account potential biological interactions between crops 
when trying to avoid negative combinations: they cultivate together only species which he/she 
knows that “do no harm to each other”, arguing that some species combinations are negative and 
thus prohibited. Producers have various explanations for these negative combinations. For pump-
kin or cucumber with corn, they related it to spatial extension of these species: looking at the way 
these Cucurbitaceae spread out on the ground, producers consider that they can be cultivated on 
the edge of an area of corn, but not in the middle. As a result, some species such as cucumber or 
melon can be cultivated only apart, whereas other ones can be combined with more than 10 other 
species without problem (table 1). For some other negative combinations, they only notice the 
negative effects of combining two species such as that they do not give fruits or that they do not 
have roots. When investigating their underlying spontaneous theories of these negative combina-
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tions, we found that most of them relate them to issues of shade and light and qualify crops and 
their relations according to the pair of “caliente-frio”237 opposites, whereas with very different 
meanings. For some producers, this qualification concerns one crop and its relation to others: this 
is the case of a producer who considers that corn is “caliente” (hot) and cannot be cultivated with 
anything other species. As a result, she cultivates corn at a low density, referring to the positive 
effect of wind refreshing the crop between the rows. For other producers, the opposite “ca-
liente/frio” qualify the relation itself, and not the species. For example, the producer whose prac-
tices are described in table 1 qualifies manioc as “caliente” for other plants (watermelon, bean), 
as well as watermelon is qualified as “frio” (cold) for manioc. For him, it may be different ac-
cording to the variety, with the example of large leaves of a manioc variety creating more shade. 
One  then explains that the distance between rows has to be calibrated to provide the mixed crops 
(in his case corn, watermelon and bean) the right balance between light and shade according to 
the different stages of crops. He even identifies a sensitive stage when seedlings should not be too 
much in the shade of the corn. Another producer sums up that “shade is good and bad” to put 
forward the necessary balance between them. This light-shade opposite is often related by pro-
ducers to the issue of humidity (or in contrast to drought) produced by a crop: shade is related to 
terms like maintain, and its opposite “light” with expressions such as “drinks the water”, “dries 
the soil”, “burns the fruits”. As a consequence, the spatial combination of species has to be or-
ganised in time, to take into account the development stages of each crop. Avoiding a negative 
combination may thus be solved by “planting in time”. For example, garlic and peanuts planted 
together is possible at a stage (garlic "which has a head") which triggers the planting of peanuts 
because at this point, one is not detrimental to the other. 

Beside these positive species interactions referring to trophic resources (light, water), the only 
biological regulation of crop pests explicitly expressed by producers is about bean and tobacco: 
one producer cultivates tobacco in the middle of beans which plays, according to this producer, 
the role of repellent for a pest of tobacco. 

Combining crop and livestock  at the plant and animal scale 

There is a strong relation between animal feeding and crops since most of the animal food is pro-
duced on the farm (specific crops or by-products of crops for family food), at least for local 
breeds. As a result, all parts of cultivated plants (leaves, stems...) are used to feed the animals 
within a more general philosophy of “nothing is lost when there is animals”, especially with un-
sold products. Taken as a whole, producers’ practices take the most of the diversity of resources 
produced on farm for animal feeding: their use is decided on the way according the crop state, the 
current yield of other crops, the family needs, thus giving the system a great temporal flexibility. 
In this totally intentional interweaving of crops and livestock, they favour a micro-level reason-
ing, at the plant and animal scale. For example, they give permanently a dual-purpose to corn 
(food/grain), with a practice of planting 4-5 seeds per hole for maize. With the classical agro-
nomic viewpoint, such practice can be seen as a source of competition between plants detrimental 
to crop yield. In doing so, if more than one come out, producers obtain clumps of 4-5 feet of corn. 
The smallest plants will be thinned out gradually when there is a need of them to feed the pigs or 
kept as stockpiled food for later uses, within a strategy of animal food insurance “for periods of 
lack of fodder”. This multiple seedling practice is described as traditional by the producers them-
selves and seems to come from the former generation of producers. 

Diversity as a result of a socio-cognitive activity 

Far from the idea of an isolated practice, organising the diversity within a farm revealed itself as a 
socio-cognitive activity which is largerly embedded in social networks of producers. For exam-
                                                 
237 Hot/cold 
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ple, the high diversity in cultivated varieties results from exchanges of seeds or plants with family 
members, neighbours, local advisors and other producers met at seed festivals, as well as the na-
tional extension project on vegetable gardens. As a consequence, seeds used may not only be 
“local”, but are surely the outcome of local exchanges between producers and their acquaintanc-
es. 

Facing such a diversity of varieties and crops, all producers put forward their need of technical 
knowledge238 to organise and steer their production. For all producers who were born on farms 
(i.e. all producers of our sample except one), they acquired this knowledge since childhood with 
their parents and transmitted it to their children, thus giving to their practices the legitimacy of an 
inheritance as well as permanency. Their very frequent use of “always” highlights the validity of 
their practices, reifying them in a “style of planting” which has never failed and leaving useless 
any question about why doing so. The one who was not born on a farm learned from her husband, 
observing him, but also following technical training courses and participating in producers 
groups, thus placing her activity in many networks. This search for new knowledge within net-
works of producers is common to all the producers studied, whether they are born or not on a 
farm. The most cited source of knowledge refers to exchanges between producers and the experi-
ence that each producer can take to his/her farm, some of them becoming themselves a source of 
knowledge for others by their activist involvement in extension groups. Nevertheless, the “local 
nature” of small producers’ knowledge seems to be more a myth than a reality since most of them 
rely on many different sources of knowledge to perform their activity, even remote ones such as 
the Paraguayan TV. One producer refers also to the bible to explain his way of cultivating, as the 
higher principle which guides his life, and in particular his relationship to nature. Others draw 
from their knowledge of a previous work experience (e.g. in a company of citrus to make grafts).  

Agroecological management principles 
From these practices in ecologically-based farming systems, we have extracted three 
agroecological management principles. The expression “management principle” refers to the 
common coherence of the spatial and temporal organization of the practices carried out and their 
underlying logic, following Mintzberg and Waters (1985) and Girard and Hubert (1997). 

Adjustment and observation instead of control 

The first one is to favour an adaptive management relying on frequent observations of crops 
state and dynamic, with few intentions of prediction, planning and rigorous control of productive 
processes. Contrasting with the classical planification and prediction paradigm which guides the 
management of crops in the industrialised agriculture, these producers clearly show a preference 
for adjustment: as external interviewers, we found it very difficult to formalize the calendar of 
cropping activities, as if each action is decided on the way. Beyond this apparent improvisation, 
what seems to be a management principle for them is the idea of taking advantage of circum-
stances, as shown by the many occurences of the word “aprovechar” in the interviews. It goes 
with a certain position regarding risks, as shown again by the practice of planting 4-5 seeds per 
hole for maize. Far from the classical agronomical strategy of risk reduction by processes control, 
such multiple-seeds planting practice plays in fact the role of a risk insurance policy for the maize 
production, since producers explicitly hope that at least one will come out. At the individual 
scale, these adjustments strongly rely on observation and remembering skills, as shown by a pro-
ducer  who go back frequently to past results and observation to justify a decision. This producer 
seems to have a really good memory of past years and is able to reconstruct crop sequences on 
her farm for many years. Observation is thus incorporated into daily routines for many producers 

                                                 
238 “Technical knowledge” refers here to the knowledge and know-how regarding the production process (and not to standardised 
knowledge which can be brought by technical advisors) 
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for whom walking around in their farmland and observing what is going on is seen as a daily and 
enjoyable activity. By contrast with the importance of observation in their management, their 
knowledge may seem approximate since they cultivate many varieties which they do not know 
the name. More than the scientific identification of a variety or a population, what is important to 
them is the cropping or cooking properties of these varietes: as a consequence, they have very 
precise expectations about each of them regarding their role in the cropping, farming or even 
family system. 

Variable temporal and spatial units within a flexible management 

In the same line, the second principle is to organize production in time and space in a very 
flexible way. Their “taking advantage of circumstances” strategy brings to give up with the ex 
ante planning of stable temporal and spatial objects: their management relies on various spatial 
units which additionally vary over time, then giving flexibility to their management style. In par-
ticular, with the high degree of diversity and the complex combination of various crops in the 
same area (see 3.1.2.), agronomical plots do not exist anymore in these farms. On the contrary, 
their practices open the continual (re)-definition of situated boundaries of cultivated units, wheth-
er it be “patch”, “line” or even “plant”. In the same way, the classical agronomic concept of 
“planned crop sequence” is of limited use in their management since they do not seek for high 
prediction of cropping yields, showing a somewhat fatalistic attitude towards hazards related to 
their religious beliefs. As a consequence, at each moment of the year, there are very few fixed 
boundaries or deadlines to conform with. Many decision possibilities stay open all along the year 
in terms of planting, thinning out and harvesting. 

Permanent on-farm experimentation and specification of technical options  

A third principle is to permanently experiment to check and specify technical options regard-
ing their specific farmland, putting learning-by-doing processes at the heart of their knowledge 
system whereas generic knowledge is often largely mistrusted. Whatever its origin, the 
knowledge which is used is almost always tested to see if it works “at home”. They perform 
many on-farm experiments, which practice appears frequently and spontaneously in their dis-
course, with a high frequence of words such as “testing”, “searching” or “studying”, just as if 
they were researchers! The (quasi) mandatory nature of this on-farm validation can be linked to 
the mistrust that the producers express regarding general rules which are considered as not neces-
sarily valid. Most producers insisted repeatedly that practicing and observing what is really hap-
pening on the farm are the only ways to learn. For example, a producer’s wife explained that one 
time, they were expecting good results for pineapple because the soil was “new” (general rule) 
and that has not been the case. She carried on her example by saying that on the contrary, when 
they tried to grow pineapple on a place looking like a pasture with a hard soil, they had good re-
sults. They concluded that it was worth not following the general rule and trying to plant, ena-
bling them to identify the favourable context (here the degree of sunlight) for a specific crop. 
Some of them are conscious that the knowledge they produce can be controversial regarding le-
gitimated technical knowledge, but they strongly affirm the value of their own experience. Exper-
iments can also be performed at the collective scale, i.e. during exchanges between producers, 
which highlight the diversity of their worldviews. These exchanges mix discussions between pro-
ducers and collective real tests of practices to see what works. 

 
Discussion and conclusion 
Whereas ecologically-based agricultural systems have been mainly described as alternatives to 
the conventional ones, leading some authors like Lyon et al (2011) to call them “farming without 
a recipe”, our results provide positive insights by scaling up ecologically-based practices in three 
management principles. Drawn from idiosyncrasic practices of small producers in Misiones, their 
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genericity has to be questioned. At a first level, some of the practices of Misiones farms can be 
found elsewhere in the world. Multi-species cropping, such as the “milpa” model is very common 
in South America, as well as the complexity of spatial management units and crop combinations 
(Toledo et al, 2003). Moreover, avoiding negative combinations of crops is a practice which has 
been reported in Africa by Séhouéto (2006) and the opposite “caliente-frio” as the conceptual 
basis for reasoning crop combinations seems also to be classical all over South America (Cerdan 
et al, 2012). Close to our European systems, the farmers' attitudes facing hazards in Misiones is 
not so far from the attitude called “diversifying to mitigate the effects of hazards” described by 
Girard and Hubert (1997) in sheep farming systems of southern France. On a second level, the 
flexibility of decision making in Misiones with possibilities staying opened all along the year in 
terms of cropping operations can be seen as specific to subtropical climate context where light, 
heat and humidity are not constraining ecophysiological processes. Nevertheless, such a flexible 
and complex management has already been described for market-gardens in France (Salmona, 
1994). While some agroecological principles may be inappropriate in new ecological settings 
(Abbona et al, 2007), they could perhaps be generalized in terms of the nature of uncertainties 
(Voß et al, 2007) that are facing farmers all over the world, more or less independantly with their 
climate context. At a third level, what remains to be investigated is the relevance of our manage-
ment principles for other farming systems with various functional relationships between produc-
tion and ecological processes, including more intensive farming. 

By describing the management principles underneath the high biodiversity of these systems, we 
have also contributed “to turn the ‘problem’ of diversity and context dependency of agricultural 
practices into a real ecological and social virtue” (Harlings and Marsden, 2011). Moreover, far 
from taking local knowledge as the panacea for sustainable systems or as a green alternative to 
scientific knowledge (Murdoch and Clark, 1994), our results put forward the need for further re-
search on the link between action and knowledge processes and the possibility to generate tech-
nology “as a demand-driven process and spatially sensitive” (Harlings and Marsden, 2011). Nev-
ertheless, we did not analyse directly the process of ecologisation, its driving forces and dynamic. 
Taking these agroecological principles as tools for the ecologisation of conventional systems 
brings about at the same time the Re-design of these systems (in the line of Ricci et al, 2011) and 
the change of management paradigms implemented by farmers. An opened research question 
remains on how to guide such a paradigm change within the transition process. 
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TATA-BOX: “Territorial Agroecological Transition in Action”: a tool-
Box for designing and implementing a transition to a territorial 
agroecological system in agriculture 
 

Jacques-Eric Bergez, Michel Duru, Laurent Hazard and Olivier Therond  
 
INRA, UMR 1248 AGIR « AGroecologies, Innovations, Ruralities », F31326 Castanet-Tolosan 

 

Abstract: The impact of agriculture on the environment and human health, energy crisis and cli-
mate change enjoin policy-makers and farmers to rethink the model of agricultural production. 
One way is to promote a strong ecologisation of agriculture by reducing inputs and using ecosys-
tem services at field, farm and landscape levels. Designing and implementing such an approach 
requires changing deeply the management of farming systems, of natural resources and of the 
food–chain while dealing with a wide range of environmental and societal changes. To support 
this change, agricultural actors and researchers require new tools. Based on the concept of 
agroecological transitions, the Tata-box project aims at testing and adapting a methodology to 
help local agricultural stakeholders to develop a vision of the desirable transition of local agricul-
tural systems and to steer it. The methodology is based on 5 steps: 

i. design and set-up a multi-actor system that will perform the design process and collective-
ly define the “situation/problem” set, i.e. the management actors and the key “causality 
chains” in the functioning of local agriculture and management of natural resources; 

ii. accompany the actors and researchers in the construction of scenarios of factors of change 
for local agriculture and natural-resource management that are out of the control of the ac-
tors of local agriculture; 

iii. construct a shared vision of the organisation of strong ecologisation of agriculture that 
would address their local issues, both present and future, and that ensure a socio-economic 
control of local agriculture by local actors, and is resilient to future external changes. 
Biggs principles are used as foundation principles in this step : three systems properties 
have to be managed (diversity and redundancy, connectivity, slow dynamic variable) and 
four management and governance properties have to be addressed (understand the system 
as a complex adaptive system, encourage learning and experimentation, develop participa-
tion and promote polycentric subsystems of governance); 

iv. design the transition pathway to a strong ecologisation of agriculture, i.e. the procedures 
for progressive transformation of actual agricultural system into a real territorial 
agroecological system in agriculture. For this, we propose implementing a “backcasting” 
approach. It consists of defining the transition steps, the strategies associated with each 
step, and the criteria (or indicators) for successfully attaining each step; 

v. design an adaptive governance form necessary for the transition developed in the previous 
step and define and implement the adaptive management necessary for the strong-
agroecologisation of agriculture. As Tata-Box is based on the four attributes of the gov-
ernance system of Biggs, it will consist of defining the governance types, i.e. the multi-
actor systems and their modes of coordination that ensure adaptive management types 
based on social learning. We propose a local governance and management in order to 
steer this transition. 

The field study project is a large agricultural watershed in the southwestern part of France 
(Aveyron & Tarn et Garonne). The Tarn river basin is about 300 km long from east to west and 
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50 km north-south, and covers a wide diversity of rural territories. From current and past projects, 
local agricultural dynamics have been identified and will be enrolled in the project. 

Keywords: Adaptive Governance, Adaptative Management, Agriculture, Biodiversity, Collective 
action, Complex adaptive systems, Innovation , Interdisciplinary, Land management, Scenario 
analysis, Stakeholder engagement, Sustainable development, Trajectories, Water management 

 

Context 
After World War, the productivist model of agriculture, led to a standardisation of production 
methods and, as a consequence, to a decrease in the specific cognitive resources necessary to im-
plement them. It also contributed to a specialisation of territories as a function of their compara-
tive advantages (Lamine, 2011). In the 1990s, the development of the concepts of sustainability 
and multifunctionality challenged the monolithic logic of the productivist model. Objectification 
of the environmental impacts of agriculture, social awareness linked to media coverage of it, and 
redefinition of the objectives of agriculture due to agricultural policies are the sources of two 
forms of ecological modernisation of agriculture (Horlings and Mardsen, 2011).  

The first one that takes roots in the productivist model, corresponds to “a weak Ecological Mod-
ernisation of Agriculture” (weak-EMA). It is based on an increase in resource-use efficiency 
(e.g., water), the recycling of waste or by-products (Kuisma et al., 2012), and the application of 
good agricultural practices (Ingram, 2008) and/or of precision-agriculture technologies (Rains et 
al., 2011). It can also be based on new off-the-shelf technologies, such as organic inputs (Singh et 
al., 2011) or genetically modified organisms. 

The other one is a real break from the productivist model. It corresponds to “a Strong Ecological 
Modernisation of Agriculture” (strong-EMA). Compared to weak-EMA, strong-EMA needs a 
paradigm shift in the way to think the link between environment and production. Along with the 
principles of resource recycling and flow management, it includes the use of biodiversity to pro-
duce “input services” that support production (e.g. water availability, fertility, pest control) and 
regulate flows (e.g. water quality, control of biogeochemical cycles) (Zhang et al., 2007). These 
services depend on the practices implemented at field and farm scales, as well as at the landscape 
scale (Kremen et al., 2012). Strong-EMA allows agricultural production and management (con-
servation, improvement) of natural resources to be reconciled. This form of ecological moderni-
sation of agriculture founded on ecological concepts is also called “ecologically intensive agricul-
ture” (Griffon, 2006). While weak-EMA is essentially based on off-the-shelf technologies and/or 
agricultural practices that render the environment artificial, the goal of strong-EMA is to apply 
agricultural practices that can capitalise on functional complementarities between organisms or 
on services that agroecosystems can render. 

Features of strong-EMA 
The implementation of strong-EMA to ensure the expression of ecosystem services faces differ-
ent difficulties: 

a) Strong-EMA requires a redesign of the agricultural systems (Meynard et al., 2012); 
b) Strong-EMA enhances actors to coordinate with each other, particularly for the arrange-

ment of landscape structures, spatial crop distribution, and exchanges of matter (Brewer 
and Goodel, 2010); 

c) The development of new cropping systems based on crop diversity (e.g. crop mixtures) 
and a decrease of inputs may cause problems for production and marketing chains (Fares 
et al., 2011); 
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d) Incomplete information during implementation of practices (difficulty in observing eco-
system states, or difficulty in predicting the effects of actions) lead to risk-taking by farm-
ers (Williams, 2011); 

e) Given the decidedly local character of production methods to be implemented to take ad-
vantage of biological regulating services (Douthwaite et al., 2002), the process of innova-
tion must also be localised (Klerkx and Leeuwis, 2008); 

f) Steering strong-EMA at a territorial level will not happen without changes in the mode of 
production of knowledge and socio-technical systems (Vanloqueren and Baret, 2009). An 
effective integration of societal concerns into scienti c practice may require more funda-
mental changes in the nature of scienti c enquiry, and a move towards truly trans-
disciplinary research strongly involving external stakeholders in the research process 
(Pahl-Wostl, 2012). 

 

Through a thorough review, Biggs et al. (2012) identify seven general key principles to increase 
the production of ecosystem services within a social-ecological system, like an agroecosystem, 
and their resilience to social, economical and environmental changes. They distinguish three sys-
tem properties to manage, all considering the biophysical and social dimensions of the system, 
and four attributes for its governance.  

The three system properties are (i) Diversity and redundancy: the diversity (taxonomic and 
functional), biological (genes, species, ecosystems, spatial heterogeneity) and social (individual, 
social groups, strategies, institutions) equilibria, and their levels of redundancy, define the poten-
tial for adaptations and innovations about the system, (ii) Connectivity defines the conditions and 
level of circulation of material and cognitive resources and actors in the system that determine the 
exchange capacity among system components and thus the system’s performance level and (iii) 
Slow dynamic variables: the dynamics of complex systems are determined by the interaction 
between slow dynamic variables (e.g. farm size, soil organic matter, management agencies and 
social values) and fast dynamic variables (e.g. water withdrawals, authorisation to access to re-
sources). The way of middle- or long-term management of the former determine the conditions 
under which the latter occur both determining regimes of ecosystem services. 

The management and governance systems to develop must be able to: (i) understand the system 
as a complex adaptive one that is characterised by emergent, non-linear and path-dependency 
behaviour, self-organisation and adaptation, ontological uncertainties and accordingly requires 
adaptive governance and management, (ii) encourage learning and experimentation to struc-
ture and stimulate production and acquisition of knowledge, skills, and values at the individual or 
organisation levels necessary for managing the agroecosystem in situations of uncertainty. Exper-
imentation, particularly in the framework of adaptive management, is a powerful tool for generat-
ing such learning, (iii) develop participation in governance and management processes to facili-
tate collective action, relevance, transparency, legitimacy, and ultimately acceptability of social 
organisations, decisions, and actions, and (iv) promote polycentric subsystems of governance 
that structure debate and decision-making among different types of actors, at different levels of 
organisation, and of different forms (e.g., bureaucratic, collective, associative, informal). The 
basic principle of polycentric governance is to organise governance systems at the spatial scale at 
which the problems to manage or objectives to attain emerge. 

Promoting strong-EMA requires designing, developing and steering a multi-level, multi-domain 
participatory framework dealing explicitly with trade-off issues. 
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versity (including associated) resources and landscape structures (hedgerows, forests, hydrologi-
cal network) for the MR-NT system. The three systems of material resources are interdependent, 
if not interlocked. Material resources, more particularly natural resources, are considered as a 
social construct and not as an intrinsic characteristic of biophysical objects that become resources 
for actors. Indeed, the dimensions and properties that qualify a biophysical object as a resource 
depend directly on the management process considered. Each management process is based on, 
and determined by, technologies that are specific to it and used to act upon the concerned re-
source system. Within these technologies, information systems determine the way of characteris-
ing resources, the knowledge that actors have about the state of material resources over time, and 
consequently their actions for managing them in time and space, and finally, their ability to meet 
their performance objectives. Following New Institutional Economics (Williamson, 2002) and the 
Sociology of Organised Action (Crozier and Friedberg, 1977), the DFT-Framework considers 
that formal norms do not completely determine the behaviour of actors. Thus, having limited ra-
tionality, actors have a certain degree of freedom and autonomy in their choices and actions. 

This conceptual framework can be used to analyse and characterise current forms of agriculture 
called “Agricultural Systems in a Territory” (ASaT) and to design a future “Territorial 
AgroEcological System” (TAES) corresponding to a strong-EMA of current ASaT. A key char-
acteristic of the TAES is to organise, at the local level, interactions between the production sys-
tems to take advantage of their complementarities, whether biophysical (best use of differing soil 
and/or climate characteristics and/or of access to some natural resources of the farms) and/or pro-
duction-oriented (e.g. organisation of crop-livestock interactions at the local scale) (Moraine, 
Duru, Therond, 2012, 2013). Duru, Farès, Therond (2014b) present also a generic participatory 
methodology (DFT-methodology) aiming at steering stakeholders to design transition to Terri-
torial AgroEcological System (tTAES). 

To put DFT in action, we identify currently four main scientific challenges: 

 developing boundary objects (conceptual model, computerized-model, indicators, dash-
board…) used in the different participatory workshop by stakeholders and enabling trade-
offs analysis and multicriteria representation. Those have to be based on a sound scientific 
background; 

 developing information systems (required for adaptive management) allowing stakehold-
ers to share information and knowledge, to build a collective representation of the current 
and expected local agriculture and to monitor effect of multi-level and multi-domain man-
agement on the development of targeted ecosystem services.  

 developing adaptive governance and management enabling stakeholders to locally steer 
the agroecological transition. 

 
TATA-BOX: a methodological project 
The goal of Tata-Box is to put in action this generic transdisciplinary DFT-framework for 
designing at the local level, an agroecological transition that fosters the strong-EMA and 
allow stakeholders to develop a Territorial AgroEcological System (TAES). Here, the local 
level is defined as an area where stakeholders act to directly or indirectly manage resources in 
order to promote ecosystem services. This geographical level corresponds to an intermediate 
scale. The territorial agroecological systems will be defined in terms of geographical, economi-
cal, environmental and social patterns. This participatory design approach will be applied and 
tested in the Tarn river watershed (south-western France) where farming systems range from ara-
ble to livestock ones, water and biodiversity resources are at stake and some collective dynamics 
toward agroecology already exist. Putting the methodological framework into action will lead 
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trol of the actors of local agriculture (Bos et al., 2008; Kajikawa, 2008; Therond et al., 2009). 
They can integrate information produced by forecasting exercises performed at the supra-local 
scale to be disaggregated locally. In Tata-Box, to construct the images of possible futures the 
morphological approach of Godet (2006) will be used. It was already used to analyse the future of 
the field-crop industry in the Midi-Pyrenees region (Bergez et al., 2011). The analysis of the situ-
ation/problem and in particular the causality chains, performed in step 1, will be used in this step 
to guide the stakeholders in the identification of the forces of potential change. 

Step 3 aims at allowing actors, assisted by researchers, to construct a shared vision of the TAES 
that would address their local issues, both present and future, and that ensure a socio-economic 
understanding of local agriculture by local actors, and be resilient to future external changes iden-
tified in step 2. The actors work iteratively from the conceptual DFT-framework, the 7 Biggs’ 
principles, considered as foundation principles of the TAES and the results of the two previous 
steps. In Tata-Box this work will be performed on the basis of conceptual representation (texts, 
diagram, cognitive maps, and images of the future) and, in combination with the use of models 
(Voinov and Bousquet, 2010), allowing assessment of potential impacts of given internal or ex-
ternal changes at the farm level (e.g. Martin et al., 2011) and at the watershed level (e.g. Clavel et 
al., 2012). 

Step 4 allows actors, assisted by researchers, to design the transition toward TAES, i.e. the pro-
cedures for progressive transformation of ASaT into TAES. For this, we propose implementing a 
“backcasting” approach. Given the TAES to construct, it consists of defining the transition steps, 
the strategies associated with each step, and the criteria (or indicators) for successfully attaining 
each step. These backcasting methods are now well known, widely disseminated (Kajikawa, 
2008; Quist, 2007) and will be used in the Tata-Box project. The main point will be to define 
realistic management strategies for the transition that will help overcome actors’ resistance to 
changing the “effective” management system, identified by analysing the system in step 1. 

Step 5 aims at accompanying the actors in: (i) designing an adaptive governance structure neces-
sary for the transition developed in the previous step; (ii) defining and implementing the adaptive 
management necessary for leading the strong-EMA designed in the step 4. As Tata-Box is based 
on the four attributes of the governance system of Biggs, it will consist of defining the govern-
ance types, i.e. the multi-actor systems and their modes of coordination that ensure adaptive man-
agement types based on social learning. More precisely, the objective is to design formal norms 
and modes of ad-hoc informal coordinations that would allow for the emergence and/or develop-
ment of niches nursering the agroecological transition and their coordination at the local level.  

In Tata-Box to support the participatory process and the necessary important information ex-
changes between stakeholders and researchers, specific collaborative tools will be developed. The 
collaborative tools group together two functions: knowledge management and innovation. Ac-
cording to the definition of a collaborative work, the chosen system will have to build a space of 
existing knowledge and/or to store a directory of experts to develop new knowledge (Balmisse, 
2006; Le Boterf, 2008; Soulignac, 2012). Iconic approaches to knowledge representation and 
management will provide tools to support collaborative practices between members of communi-
ties of actors in critical, dynamical, and sometimes controversial fields of interest (Gödert, 1991; 
Menard et al., 2010). These approaches known as ‘Knowledge-based Icons Systems’ lays on the 
idea that iconic categorization based on a relevant model can improve the quality of collaborative 
knowledge management via social tagging and participative annotation via graphical communica-
tion (Lamy et al., 2009). Furthermore, the evolution of local agriculture towards a TAES depends 
on the dynamic of knowledge production and its passing on. Thus, collaborative softwares will 
manage explicit knowledge while others will manage tacit knowledge, i.e. knowledge embedded 
in individuals (Polanyi, 1966; Nonaka and Takeuchi, 1995).  
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Finally Tata-Box will organise a reflexive analysis on the implementation of the DFT-
methodology in order to assist the various participants of the project in the development of both 
their activities and objects of activities (methodologies, SAET, governance rules, conceptualiza-
tion of Socially Acute Question) in a reflexive and constructive manner. This reflexive activity is 
firstly grounded in the perspective of constructive ergonomics (Falzon, 2013), which aims at de-
veloping “enabling environment” of work, i.e. a non-deleterious environment that support both 
performance and development of people in a sustainable perspective. In this frame, the design 
process of technical and organisational artefacts appears participative and involves simulation of 
activities to be transformed by these new artefacts (Barcellini, Van Belleghem & Daniellou, 
2013). In the context of TATA-BOX, an issue for constructive ergonomics will be to organize the 
design of cooperation between stakeholders but also to enhance the development of real epistem-
ic communities of work. The reflexive work in this project is also grounded in the perspective of 
socio-scientific issues education and the framework of Socially Acute Questions (SAQ, 
Simmoneaux and Simmoneaux 2011) linked with the educational trend of Socio-Scientific Issues 
(SSIs) which is gradually spreading internationally. The agroecological transition is an “acute” 
question in society, in research and professional fields and in classrooms and often related in the 
media. Many different actors take part in knowledge production including scientists, profession-
als, and course citizens and even whistleblowers. Consequently we assert that the knowledge in-
volved in SAQs can be conceived as plural (polyparadigmatic) or/and engaged (analyzing the 
controversies, uncertainties and risks) or/and contextualized (observing empirical data within a 
given context), or/and distributed (constructed by different knowledge producers). 
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Abstract: Crop diversification is often presented as a way to improve the sustainability of agri-
cultural production systems (reduction in the use of inputs and environmental damage resulting 
from their excessive use - pesticides, fertilizer, water). However, despite these benefits and vari-
ous incentive programs, crop diversification is gaining little ground in France. 

The objective of this study is to identify: i) the main obstacles to crop diversification at agro-
industrial supply chain and farm levels; ii) the levers that can be employed to encourage these 
stakeholders to integrate greater crop diversity within their production system. 

An interdisciplinary analysis framework was used, integrating farming system agronomy, socio-
technical transition approach and new institutional economics. This theoretical framework is cen-
tred on the "technological lock-in" theory, derived from the innovation economy, and socio-
technical transition theory, which proposes potential "break-out" avenues. 

This framework is tested on twelve crop diversification cases studies with three in-depth anal-
yses. Our results show that the socio-technical system organized on the basis of dominant crops 
and the simplification of cropping plans is therefore an obstacle to the development of diversifi-
cation crops as a result of various closely interlinked processes: (i) genetic progress that is less 
rapid than for "major crops"; (ii) a lack of crop protection solutions (agrochemicals one but also 
genetic and agronomic ones); (iii) a shortage of technical references concerning minor crops to 
explain low yield or quality defects at regional scale; (iv) a competition with "major crops" on the 
raw material market not only due to price but also accessibility and homogeneity differences (v) 
the diversity of coordination methods between the different stakeholders in the supply chains 
Finally, to encourage the development of diversification crops, it would appear to be essential to 
act simultaneously on three levers supported by public action: (1) Promotion of new market out-
lets, (2) Coordination of stakeholders and structuration of supply chains and (3) getting R&D, 
advisory and plant breeding actors involved on a national and regional level to develop innova-
tive technologies and varieties.  

Keywords: Crop diversification, lock in, supply chain, minor crops, farming system 
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Introduction  
The post-war agricultural revolution led to a significant intensification of French agriculture in 
the use of the mechanisation and the inputs accompanied by the progressive specialisation of 
farms. Furthermore, the parallel structuring of agro-industrial sectors has promoted a high level 
of regional specialisation of agricultural systems, aiming to be more effective quality control, 
volumes and supply logistics (Chatelier & Gaigné, 2012). This specialisation of farms and re-
gions has been accompanied by a decrease in the variety of crops, a shortening of crop rotations, 
with as a consequence the growing efficiency of plant health (chemical) products reducing the 
detrimental effects of short rotations and monoculture (Schott et al., 2010; Fuzeau et al., 2012).  

Several recent studies and expert reports conducted by French National Institute of Agronomic 
Research (INRA) at the request of the public authorities have highlighted crop diversification – 
meaning the diversification of the crop types grown within a farm or region  as a way to reduce 
the use of pesticides or pressure on irrigation water (Butault et al., 2010; Amigues et al., 2006 ). 
The effect of crop succession on input use has been widely studied by agronomists (Debaecke 
1997; Mediène et al., 2011). Despite its contribution to the production systems in terms of eco-
logical and economical sustainability (risk-spreading) and its integration in various incentive 
plans and regulatory frameworks, diversification of crops is growing very slowly. While French 
agriculture needs to become more sustainable, it also needs to remain competitive within the con-
text of a global market economy. If there is a burgeoning literature studying the economic effects 
of a broader diffusion of the “integrated production systems” (Jacquet et al., 2011), the analysis 
of economic benefit that may generate crop diversification is still underinvested.  Hence the mar-
ket outlets of diversification crops are underpinned by agro-industrial strategies, consumer de-
mand and the technological innovations.  

In this context this paper aims to answer two questions: i) what are the main obstacles to crop 
diversification at agro-industrial supply chain and farm level? ii) what  are the levers that can be 
employed by the public and private stakeholders to develop crop diversity in the production sys-
tem?  

The novelty of our paper is to implement a cross-disciplinary analysis framework, combining 
integrating farming system agronomy, new institutional economics (e.g. Williamsom, 1998; 
Coase, 2005) and the multi-level approach developed by Geels (e.g. 2011) to understand the tran-
sition of the dominant agricultural socio-technical regime toward a more sustainable socio-
technical regime of production and consumption. We present the method in section 2 with the 
analysis framework and the choice of case studies tested. In section 3 we present the results and 
local discussion with a subpart on obstacles and another one on levers to crop diversification. In 
section 4 we conclude on the main levers for public action.  

 
Method 
 
The theoretical framework 
The term "technological lock-in" is used to describe a situation whereby the technology initially 
chosen remains the norm, despite the fact that a more efficient technology exists. The original 
technology has become so standard for society that it appears to be difficult to change it (Arthur, 
1994). This "lock-in" effect can concern a technical production, product, norm or paradigm 
choice. Lock-in of a production system leads to a sorting process between innovations: those that 
are completely compatible with the reference technology have a chance to develop, while those 
that differ from either the reference technology of  the relationships between the main stakehold-
ers of the supply chains, have less chance/potential to develop. Lock-in does not result from a 
deliberate strategy on the part of one or another stakeholder, but from self-reinforcement mecha-
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nisms created around a technological solution (David, 1985): the initial training of the stakehold-
ers involved, the accumulation of knowledge and complementary technologies, and the links that 
structure the various stakeholders in a supply chain are built up in line with the standard  technol-
ogy and increase the cost of adopting an alternative technology (Arthur, 1994). In agriculture, 
situations of lock-in have been analysed for pest control (Cowan & Gunby, 1996; Lamine, 2011), 
agroecological innovations (Vanloqueren & Baret, 2009) or advisory service (Labarthe, 2012).  

According to the socio-technical transition theory (Kemp, 1994; Geels, 2005)), the dominant pro-
duction system, also called socio-technical system, is generally not totally/completely uniform. 
Innovation niches may appear creating a space partially isolated from the normal operation of the 
system and, in particular, from the processes that select markets and technological innovations 
(Schot, 1998). Operating with different norms and institutional rules, niches allow learning and 
the construction of economic networks that may support innovation development. But to generate 
the same self-reinforcement effects than the one developed by the standard socio-technical sys-
tem, the niches need to be tightly coordinated. That is, a minimum level of coordination between 
the different stakeholders involved in a niche supply chain is a necessary condition to ensure this 
development.. New Institutional Economics provides a theoretical framework to  analyse the dif-
ferent modes of coordination (or governance structures) between the stakeholders involved in a 
supply chain (Williamson, 1998; Sykuta and James, 2004; Fares, 2006; Fares et al., 2012)..These 
different modes of coordination need to be aligned with the specificity of the investments devel-
oped by the stakeholders in the supply chains. When this specificity is low, the Market is the 
most efficient coordination mode to choose. In contrast, when this specificity is very high, only 
an integrated s 

tructure (a unique firm) or a quasi-integrated structure (long term contractual relationships be-
tween the stakeholders of the whole supply chain) can secure those very specific investments. 
When this specificity is intermediate, a hybrid form (intermediate term of contractual relation-
ships with possible spot relationships) is efficient.  

Since the transition towards a sustainable agricultural production regime induces a high specifici-
ty of the investments undertaken in the innovation niches, our hypothesis is that only an Integrat-
ed or a Quasi-Integrated Form can ensure the development of these investments. A second best 
solution is the Hybrid Form and the worst solution is the Market.   

In the subsequent sections, we first analyse the different obstacles to the transition of the whole 
supply chain, and thus the necessary investments needed to support the development of niches 
supply chains, using twelve case studies of crop-diversification. Then, we select three case stud-
ies, among the twelve, that illustrate our three coordination modes. Our objective is to test the 
main hypothesis derived from our theoretical framework.   

 
The Case studies 
This hypothesis was tested on specific crop diversification cases studies we have chosen to cover 
a large overview of obstacles and levers. Three main factors drove the choice of the twelve cases. 
To concentrate on the fields crops systems we avoided the diversifications associated to too obvi-
ous obstacles for the farmers or the supply chains as mixed, vegetables or tree cropping. To study 
mechanisms of sociotechnical lock in, we avoided very new plants without any agronomic or 
economic references in France as stevia rebaudiana, camelina sativa, panicum virgatum. Finally, 
to be able to survey farmers and other supply chain stakeholders in different agronomical situa-
tions we fixed a minimum area of 2000 ha in France.  

The twelve crops studied are: alfalfa, chickpea, faba bean, hemp, linseed and flax, lupin, condi-
ment mustard, pea, sorghum, soybean and sunflower. These crops are all marginal in France in 
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terms of surface area239 (compared to major annual crops), whereas outlets exist in France for 
their development (either in place of other crops or in place of imports). In addition, these crops 
offer a diversity of situations: they differ in terms of their current surface areas and trends (sur-
face areas decreasing, relative expansion or highly fluctuating) and their potential outlets, on a 
variable number of markets (each variable in terms of size and dynamics). Some of these crops 
are concerned by large, highly competitive markets for "standard" agricultural raw materials 
(production of livestock feed, in particular), whereas others have niche markets in the human nu-
trition sector (condiment mustard, chickpea, soybean, etc.), eco-construction sector (hemp, flax) 
or animal feed sector (linseed oil). To perform the comparative analysis of those cases we studied 
scientific, grey and extension literature and expert analysis collected by surveys in the main 
French Agricultural and Agro-industrial Technical and Scientific Institutes. 

Of these twelve cases, three were then selected for in-depth analysis of the way the supply chains 
operate (pea, hemp and linseed). We selected them because they illustrate the three types of coor-
dination modes we would like to study. The objective of the in-depth analysis was to examine the 
whole supply chain (from downstream to upstream) in order to understand the influence of its 
organisational structure on the development of the crop. The analysis focused on all the produc-
tion processes (at agricultural and agro-industrial level), the coordination between the stakehold-
ers involved (contracts, specifications, market structure) and their capacity to generate enough 
incentives to adopt the crop at the various links in the chain. For this purpose we completed the 
general first study of each supply chain by surveys in farms and firms in one or two local supply 
chains concerned by the three crops (table 1). Semi structured interviews were performed in both 
firms and farms. In farms we asked for the evolutions of their crop rotation, the reasons why the 
diversification crops were adopted, abandoned or kept in the farm, and the main adaptations, con-
straints and difficulties (agronomic and economic ones) farmers had to face. In firms we asked 
for strategic, logistic and economic organisation of the production, collection and processing of 
those crops with a particular view on the coordination means (contracts, prices, specifications 
…).  

 Table 1: summary of in-depth case studies local surveys 
 Hemp Linseed Pea Three 
Region of France West North-East West Centre Centre France 

Extension ser-
vices  

Chamber of 
agriculture 

(CA) 
CA CA CA CA Agricult.  

Managt. Council 

Seed producers the only one  1  1 INRA 
Farmers 6 7 5 6 6 UNIP CETIOM 
Disposal compa-
ny (collector) 1 coop 1 coop 1 coop 1 

coop 1 coop National Group 
of cooperatives 

Processor  Insulation Paper Feed & la-
beled meat  feed  

 

  

                                                 
239 Less than 100 000 ha, except for sunflower which is a major crop in the south of France, but a marginal crop in the north, and 
pea (120 000 ha in 2013) which areas have been divided by five for twenty years.  
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Results 
We get two kinds of results. First, we characterize the three main (agronomic) obstacles to the 
development of crop diversification in the niche supply chains (3.1). Then, we show how the dif-
ferent coordination modes may impact on the efficiency of the niche supply chains of diversifica-
tion (3.2).     

Three main agronomic obstacles to the crop diversification 
Genetic progress is less rapid than for major crops. One of the obstacles frequently cited by farm-
ers and cooperatives is the limited range of available crop varieties, with varieties not always 
adapted to the soil and climate conditions, plant health risks and qualities demanded by the mar-
ket. The markets for these crops are too small to guarantee a return on the substantial investments 
required for their genetic improvement. However, the creation of varieties does not appear to be 
uniform between crops: very low for some (Chickpea), it can also remain relatively active for 
crops in which the surface area is barely more extensive (field peas), or be boosted (lupin, mus-
tard) when the economic actors invest in the development of a market outlet (the CAP regulation 
on winter cover crops has boosted the seeds production for mustard involving condiment ones).  

For a plant breeder, investing in an emerging supply chain is a major risk, particularly if the qual-
ity criteria sought have still not been clearly defined (hemp for example). The public authorities 
undoubtedly have a role to play by helping plant breeders (as was done for peas or lupins in the 
1970s and 80s) to invest in a few strategic crops, within the framework of a coordinated Europe-
an process. There is a strong demand on the part of the stakeholders in the supply chains for a 
reinvestment of public research in the field of "minor crops” genetics and selection.  

A lack of crop protection solutions. Paradoxically, pest control in diversification crops appears 
to be an obstacle to their development, even though it is one of the reasons for seeking to diversi-
fy cropping plans and rotations. The approval of plant health products suitable for diversification 
crops is impeded by the low economic value represented by these crops for agrochemical compa-
nies and by the difficulty the supply chains concern funding their approval. The absence of a 
chemical solution to address parasite or weed problems is perceived as an additional risk by 
farmers and therefore constitutes an obstacle to the development of diversification crops. Other 
biological or agronomic solutions often exist (although not always), but these are very little used, 
partly, undoubtedly, because they are still little known, but also because they are based on tem-
poral (agronomic principles in terms of the rotation) and spatial (collective management on a re-
gional scale) approaches that are more complex to implement.  

A shortage of technical references. The lack of technical references available to farmers repre-
sents an obstacle to develop most minor crops (Figure 1). In particular, these deficiencies concern 
management of the crops in various soil and climate conditions, their effects on the subsequent 
crop and the causes of poor yields. These shortcomings affect the competitiveness of production. 
In addition, when a new crop gathers momentum, competition between growing areas can also 
delay the development and dissemination of these references.  
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Figure 1: Number of references disseminated on the internet by technical institutes and in the farming press over the 
period 2009-2012 concerning each of the diversification crops studied 

 
 
Very often, diversification crops are less well mastered than major crops from a technical point of 
view or confronted with as yet unresolved problems. This is the case for pest control, as well as 
for planting and harvesting. Crops wrongly reputed to be undemanding are thus sown in low-
potential fields, leading to harvests falling well short of the yields expected. For the majority of 
diversification crops, given the inadequate knowledge of their physiology, farmers and their ad-
visers do not have the diagnostic capacity to explain a low yield or quality defects of a harvest. 
The inability to identify the reasons for a failure can further reinforce rejection of the crop, some-
times for several years. The regional adaptation of references requires the performance of agro-
nomic trials and the long-term implementation of networked observations, something that is often 
too expensive for "small supply chains".  

While several of the experts consulted identified the low availability of references concerning the 
effect of diversification crops on the subsequent crops as an obstacle to their development, a 
bibliometric analysis of the technical publications (2009-2012) demonstrates the existence of 
knowledge that is sometimes extensive (pea, alfalfa, linseed), but often incomplete and of highly 
variable quality depending on the crops. The accounting and management bodies that calculate 
for the farmers (their customers) average profit margins per crop in their region, do not have the 
data required to perform calculations over a period of two or several years. While price fluctua-
tions encourage the adoption of a short-term approach to cropping plans, farmers tend to lose 
sight of the benefits of a rotation-based approach, which would be favourable to diversification.  

The supply chain modes of coordination as obstacles/"break out" mechanisms 
Competition with "major crops" and the inefficiency of Market. Numerous diversification 
crops have outlets (real or potential) in the animal nutrition sector. However, the production of 
compound feeds, based on the constant optimization of the nutritional composition and feed 
costs, leads to competition between numerous raw materials (grains as well as by-products of 
human nutrition or agrifuel sectors) and is mainly supplied by "spot" markets. These economic 
approaches select raw materials on the basis of their nature as "commodities", i.e. the fact that 
they constitute standardised products with perfectly defined and known characteristics and hence 
are easily substitutable. The criterion to choose between commodities is therefore primarily based 
on their price per tonne, but also their accessibility (availability, logistics costs). Despite the high 
level of substitutability of raw materials, the result of these approaches is a tendency to simplify, 
favouring the wheat – soybean meal pairing.  

Disadvantaged due to their limited production in terms of volume (depending on the year) and 
geographically dispersed, diversification crops are only able to compete with commodities if they 
present specific properties such as nutritional ones, known and valued by the market. This is the 
case for linseed, the seeds of which have a fatty acid composition (high omega 3 content) bring-
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ing that of animal products (milk and meat) more into line with current nutritional recommenda-
tions. Other crops have beneficial properties (high protein content of lupin seeds, etc.) but still 
remain little known.  

Diversification crops are faced with similar competition in other industrial sectors, particularly 
the building insulation segment, in which hemp (and flax) fibres compete with glass wool, which 
is less expensive.  

Organisations that collect and store harvested crops, be they brokers or cooperatives, favour the 
most profitable markets and tend to specialise in a small number of crops in order to reduce their 
logistics costs. Once again, diversification crops have to compete with dominant crops for 
transport and silo space, again difficult to make profitable with low volumes.  

From Market to Quasi-Integration: the efficiency of coordination modes. The various supply 
chains illustrate three great types of modes of coordination announced by the literature and so-
called as: “market”, “hierarchy” and “hybrid” forms (Ménard 2012). As regards agricultural sec-
tor, we can define “market” coordination links as the ones on spot markets (i.e. Commodities 
markets) with common quality standards. The “hierarchy” form, also called integrated form, re-
fers to strong links between stakeholders, such as financial links (properties rights) or long-term 
contracts. Such links are necessary to secure specific investment for high quality standards. Be-
tween those two forms we can find “hybrid” forms for intermediate investments: some links 
through the supply chain are spot market links and some other are more integrated ones, depend-
ing on the specificity of the standards through the supply chain. 

The majority of animal feed supply chains in which diversification crops are used (except for 
linseed) are characterised by a spot type organisation. Hence the obstacles to the development of 
peas, faba beans, lupins and sorghum originate from this type of market organisation, which pits 
them against dominant raw materials (soybean meal, wheat, maize, rapeseed cake, etc.). Conse-
quently, it is difficult to effectively encourage farmers to incorporate these crops in cropping 
plans and the same is true when it comes to encouraging downstream stakeholders to use them.  

A vertical integration-type organisation is found in the case of linseed oil for animal feed and 
several human nutrition supply chains (condiment mustard, field beans for the Egyptian market, 
lupins, chick peas). These supply chains are characterised by strong vertical coordination, 
through the introduction of production contracts and specifications to guarantee traceable produc-
tion, but also reflecting the need to ensure the specific quality of the raw material. The market 
and technological risks are shared between the farmer and the other stakeholders in the supply 
chains.  

For the “hybrid” organizations we met (hemp, linen, alfafa), upstream of the supply chains are 
generally highly vertically integrated (production contracts between collecting and storing agen-
cies and farmers), but the downstream products are subject to competition on a less differentiated 
market, confronted with other products with similar properties (for example, hemp panels com-
pete against glass wool, linen clothing against cotton clothing, alfalfa pellets against soybean 
meal, etc.).  
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Discussion  
The network of stakeholders, the innovations and the skill acquisitions that have accompanied the 
construction of major crop supply chains give them assets to strengthen their competitive position 
on markets. To give a chance to diversification crops, it would appear to be essential to act simul-
taneously and in a coordinated manner on three levers: market outlets, coordination of stakehold-
ers and improvement of production techniques and varieties.  

To create new outlets for crop diversification, a constant factor revealed in the case studies is the 
importance of basing the differentiation of products derived from specific qualities that are rec-
ognised by the market, such as: nutritional quality (promoted by the Bleu-Blanc-Coeur label in 
the case of linseed); technological quality, often associated with a new patented process (for in-
stance: thermo-extrusion of oil and protein seeds by the industrial firm Valorex, production of 
lupin protein powder by the cooperative Terrena, extraction of pea starch by the firm Roquette, 
etc.); environmental quality in the use of the product (hemp in the eco-construction sector); quali-
ty related to the source (official labels already present or to be created). Promotion of these quali-
ties by the market brings extra added value liable to encourage and support the production of the-
se diversification crops in the early stage. However, this differentiation can lead to transaction 
costs (collection, storage, traceability, etc.) that might reduce the economic value, particularly in 
the presence of a fragmented diversification crop offer across the territory. The supply chains 
related to these crops must manage the various transaction costs that could affect them at various 
stages (Charrier et al., 2013): upstream production (choice of management techniques, choice of 
varieties, etc.), processing (choice of technological processes, choice of additives and ingredients, 
etc.), marketing (choice of distribution channel, etc.). For a farmer, adopting a new crop requires 
specific investments (in terms of equipment, as well as training and new knowledge in order to 
master management techniques). Opting for diversify is a risky strategy and these investments 
can therefore be considered. To encourage farmers to make these choices, it is essential to guar-
antee an adequate and stable return on their investments. To achieve this, it is important that the 
supply chain providing access to the diversification crop market be highly coordinated, for in-
stance on the basis of contracts, to guarantee farmers technical support and an outlet for their 
product, and securing supplies for processors in the long term. Generally speaking, contracts 
signed for a period of several years help to encourage the long-term commitment of the various 
links in the supply chain to the specific production process set up (Aghion et al.., 1994 ; Fares, 
2006). This approach thus provides greater transparency in terms of production choices, from the 
upstream to the downstream, ensuring that added value and knowledge are more effectively 
shared between the various stakeholders. However, to ensure the efficiency of a long term con-
tract-based approach public policy regulations may be useful.  

This coordination between the involved stakeholders is crucial. The case of flax perfectly illus-
trates the risk of a market outlet opening up and then being filled by imports, due to a lack of ad-
equate coordination between production and processing stakeholders (Said Yami Yami, 2008). 
This coordination requires specifications to guarantee the quality of the agricultural product and 
its traceability. It must also include the development and dissemination of references, as is 
demonstrated by the case of peas: it has been shown that it is possible to encourage farmers to 
produce a crop with a low annual profit margin by making them aware of the benefits of evaluat-
ing their cropping system over a period of several years. Inadequate structuring of supply chains 
and poor coordination between the various upstream and downstream stakeholders appear to rep-
resent a major cause of failure for the building of new chains, as could also suggest the analyses 
of Rastoin and Ghersi (2010).  

In most of the case analyses, the impetus for diversification was initiated on a local level, ideal 
scale for the emergence of coordination between the stakeholders. Sometimes the supply chain 
remains limited to this scale (chick peas, mustard) and sometimes it is extended to other regions 
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(flax, hemp). Cooperatives play a major role in the construction of these local supply chains, by 
mobilising farmers and negotiating agreements with downstream stakeholders, opening up mar-
ket outlets. But the in-depth analysis of the three cases demonstrates the importance of simulta-
neously mobilising other stakeholders: agricultural R&D, plant breeders, management bodies. 
What can be done to ensure that the various stakeholders involved in the supply chains (coopera-
tives, processors, distributors) and in agricultural R&D (research bodies, technical institutes, 
chambers of agriculture, cooperatives, Civam (French centres that promote agriculture and the 
rural environment), etc.) and the farmers coordinate their strategies with respect to a diversifica-
tion crop? Would it be possible to create original partnerships inspired by the industrial clusters 
developed in other fields (such as aviation or satellite system? The latter, which are supported by 
long-term public policies (10 years, with assessment midway through the period, for example), 
could promote the application of technological, agronomic and organisational innovations and 
capitalisation on the experience (technical and economic) required for the construction and long-
term future of new agro-industrial supply chains. To this end, European Innovation Partnerships 
(EIPs) in the area of "agriculture", as envisaged by the European Commission, could offer the 
ideal framework. These EIPs aim to develop "local innovation groups", uniting the various stake-
holders in an area around local issues, while encouraging capitalisation on knowledge and experi-
ence.  

Although the impetus for coordination between the various stakeholders often originates at local 
level, an investment on the part of national research and development bodies, working in a coor-
dinated manner with their European counterparts, is essential, both to create knowledge relative 
to diversification crops (genetics, ecophysiology, agro-ecology, processing technology, econom-
ics of supply chains, etc.) and to provide methodological support to the stakeholders involved in 
the emerging supply chains (selection methods, support for the construction of cropping systems 
or industrial processes, for example). Investment in some diversification crops is already signifi-
cant, as demonstrated by the bibliometric analysis conducted in this study (Meynard et al. 
2013b). However, several crops do not appear to be the subject of any real Research & Develop-
ment (R&D) investment at present, for French conditions: lupins, condiment mustard, chick peas, 
as well as lentils, buckwheat, etc.; others are relatively well known on an agronomic level, but 
very few basic genetic studies have been conducted: hemp, flax, oats, etc. Setting a national ob-
jective of curbing the specialisation process implies questioning the balance of R&D investments 
between major crops (wheat, maize, oilseed rape, etc.) and minor ones. Reinvestment focusing on 
the latter needs to be carefully thought out and coordinated on a regional, national and European 
level.  

On a regional level, it would appear to be essential to consolidate and adapt the references rela-
tive to productivity, profit margins and the effects of diversification crops on subsequent crops. 
Although, nationally, the scientific literature often highlights the beneficial effects of diversifica-
tion crops on subsequent crops (and sometimes quantifies these benefits), the references rarely 
have a regional focus (Meynard et al. 2013a p19). A sustained effort (on the part of R&D, adviso-
ry and accounting/management bodies) to disseminate quantified information, concerning the 
comparative profit margins of rotations diversified to varying degrees, was shown to be essential. 
This has to be done along with the organisation of support offered to farmers to help them learn 
about new crops, via the reinforcement of trial and advisory networks as well as innovative expe-
rience-sharing between farmers' groups. The production contracts offered to farmers could 
schedule the incorporation of simple mechanisms to collect indicators suitable for explaining per-
formance variabilities (between fields, between years) and guiding practices. Thus, as stakehold-
ers in the collective innovation process related to the development of the diversification process, 
farmers would be more inclined to invest in the new supply chain for the long term.  
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However, tensions were revealed between competing regional trajectories (hemp), which could 
be detrimental to the setting of consensual selection objectives and the sharing of references. 
While the development of diversification crops remains the domain of local stakeholders, unco-
ordinated on a regional level, it will rapidly reach a ceiling. From the moment that several pro-
duction areas are formed with different stakeholders, it would appear to be essential to construct a 
solid structure linking these stakeholders in order, firstly, to initiate dialogue with plant breeders 
regarding the selection objectives to be favoured and, secondly, to organise exchange and the 
adaptation of references between areas. 

Conclusion 
One of the major conclusions to emerge from the study, supported both by the scientific literature 
(lock-in and transition theories) and the results of the field survey, is that any process towards 
diversification is necessarily dependent on the simultaneous and organised mobilisation of nu-
merous stakeholders. The theory of socio-technical transitions provides a useful grid both for the 
agronomist and the economist to diagnose the obstacles to the extension of diversification crops 
and to propose the coordination of two major categories of levers: (i) develop innovation niches, 
places for the implementation of learning processes and the construction of new economic net-
works; (ii) encourage the standard socio-technical system to evolve, to open up new windows of 
opportunity, through which certain diversification supply chains will be able to grow and expand 
beyond the niche status, or even to form a hybrid with the standard system, thereby contributing 
to its evolution, i.e. its transition.  

Both levers could be supported by specific means. To encourage the standard socio-technical 
system to evolve, in order to more effectively integrate diversification crops, the levers are CAP 
and national regulations on the diversification of crops itself or reduction of input use on one 
hand and promotion of diversification supply chains via public contracts on the other hand. To 
support the development of innovation niches the means are rather different. It needs relatively 
long-term (for example 10-year) partnership mechanisms between supply chain, R&D, advisory 
and public research actors, plant breeders and local authorities, aimed at constructing diversifica-
tion supply chains on a local or regional level, with means as promotion of labeling, observatories 
to monitor minor crops in regions and their role in cropping plans and rotations and sustaining 
technological and genetic innovation.  
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Abstract: French public authorities increased pressure on farmers to reduce their use of fertilizer 
and pesticide, which are considered as the main factors of water quality degradation. The co-
operative sector collects agricultural products, and provides inputs to farmers. Those firms that 
constitute the dominant regime in France are thus directly concerned with this ecologisation of 
cropping systems. We analyzed the diversity of action plans on water quality conducted by two 
types of actors: cooperative groups (trade and supply union of farming cooperatives) and local 
farming cooperatives. We characterized their strategies of management of volumes and quality of 
the products as well as the innovations for water quality management. As a second step, we ana-
lyzed in detail the case of a cooperative involved in the creation of a new supply chain with an 
environmental strong potential in a vulnerable watershed. Surveys show that due to changes in 
the global landscape, cooperatives have invested heavily in service activities and technical advice 
on greening of agricultural practices. At the national level, this approach that relied on the exper-
tise, tools, and extensive territorial presence of cooperatives, helps build databases of agricultural 
practices, and also perform environmental assessment and propose action plans on areas where 
water quality is threatened by pesticides and nitrogen. The implementation of these services is 
underpinned by the maintenance of the current level of agricultural products collected (dominant 
regime). Regarding water protection, very little is done regarding the use of breakthrough innova-
tions such as crop diversification or changes in chemical input supply. At the local level there is a 
variety of cooperative behaviors partly related to their economic size. Large cooperatives rely on 
advice based on the agronomic tools developed at the national level to improve the efficiency of 
inputs used in vulnerable areas. Smaller structures can initiate or participate in real territoire pro-
jects often supported by local communities. They seek new forms of supply chains and aim a 
territorial management of cropping systems in catchment areas. These projects can be qualified as 
territorial innovations that are not yet well stabilized. The local case we analyzed gives us the 
opportunity to assess the main obstacles encountered by such innovative projects (in term of 
agronomy of practices and local supply chain management). 

Keywords: agricultural cooperative, water quality, local project, territorial management, supply 
chain 
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Global context and goal  
The intensification of French agriculture that started 40 years ago is confronted with two major 
issues stemming from the European community. The first is the obligation to reduce the use of 
pesticides because of both health and eco-toxicological risks associated with these products (Di-
rective 2009/128/EC). In France, it is the national plan “Ecophyto” which meets the directive by 
setting a target of 50% reduction in the use of pesticides by 2018. The second Directive aims to 
protect water resources by 2015, fighting against, in particular, agricultural pollution due to ni-
trates and pesticides (Directive 2000/60/EC). These European regulations that have been translat-
ed into French laws are implemented jointly in the "Grenelle catchments” plan. After a quick 
return on the current organization of the agricultural-product collection and the input supply 
chain for French farmers, we present the "Grenelle catchments" plan indicating how this plan 
may challenge the dominant agribusiness system. Our paper is an initial approach to the adapta-
tion of the dominant system exposed to a "landscape" evolution in the particular context of the 
"Grenelle catchments”. It also aims to analyze an example of breakthrough innovation that ap-
peared in this new context. For us, the question was to understand how the cooperative system 
could adapt itself to this new deal and what type of innovation could emerge in this new context. 

Towards a lock-in effect for agricultural product collection and input supply chains 
French farmers have access to a network of services facilitating access to technical advice, inputs 
and the marketing of their products. Some organizations, such as chambers of agriculture or man-
agement centers focus only on technical and economic advice. Other structures associate market-
ing of agricultural products, inputs and advisory activity related to the choice of crops and input 
use on these crops. Among these commercial outfits, we distinguish private suppliers from agri-
cultural cooperatives that belong to farmers. Our work is about agricultural cooperatives and their 
unions. It aims to understand how these cooperatives are impacted in their operation by the calls 
for ecological transition supported by European directives. 

In France the cooperative sector is dominant. It is estimated that in 2010, 75% of French farmers 
were members of at least one cooperative and at the same date the cooperative sector accounted 
for 74% of the collection of cereals and 66% for the input supply for these productions (Coop de 
France, 2010). Historically, agricultural cooperatives have been a response developed by farmers 
to crises they have met. Thus the first French agricultural cooperative was created by a farmer in 
1888 in response to a dairy crisis in Charente (Claverie, 1999). Initiated by farmers, cooperatives 
have been encouraged by the state through legal and financial incentives (Courieux and Dedieu, 
2011). The evolution of the common agricultural policy related to the development of agricultural 
trade unionism led cooperatives to increase their competitiveness to go to the conquest of foreign 
markets (Nicolas, 1988). These elements led to the establishment of a dominant regime heavily 
intensified. Cooperatives negotiate input prices from pesticide and fertilizer producers for farmers 
to whom they sell it with a profit, which makes them dependent on sales of these products. Simi-
larly, infrastructures (silos, warehouses) of the cooperatives require secured deliveries in quantity 
and quality that justify the use of chemical inputs by farmers. In the case of wheat, Lamine et al. 
(2011) showed that the technical innovations of the last 40 years have led to a shift from a cura-
tive use of pesticides to a systematic use up to a locked-in situation making it difficult to reduce 
usage. Vanloqueren and Baret (2008) showed that the use of multi-resistant wheat cultivars re-
quiring little input is hampered by this lock-in effect. Similarly Lamine et al. (2010) made the 
same observation for the extension of integrated pest management for wheat showing that this 
lock-in is also due to millers’ requests. 

How could the Grenelle catchment plan be at the origin of new strategies? 
The “Grenelle catchment” plan (GCP) aims at restoring raw water quality before delivering to 
users. It’s an innovating plan in so far as it focuses on non-point source pollution and not only on 
point source pollution as former plans did. As a consequence, this new plan is extends over larger 
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areas than those required by point source pollution protection plans. The GCP imposed a proce-
dure in 3 points for each of the 500 catchments listed on the plan: (1) delimitation of the catch-
ment area (2) carrying out of an assessment of agricultural pressure (3) building and implementa-
tion of an action plan. The GCP is a way to comply with the EU Water Framework Directive re-
quests but Grenelle catchments are also preferential areas for the implementation of the Ecophyto 
plan. The French administration pressures local authorities to extend this approach initiated with 
a set of 500 catchments to the 34,000 French catchments. The action plans (step 3 of the GCP’s 
procedure) operate on a voluntary basis but authorities can turn it into mandatory measures when 
changes in cultivation practices are not sufficient. The large concerned areas, the explicit willing-
ness to remediate the use of pesticides and the risk of other mandatory practices constitute a seri-
ous change in the global landscape for the dominant socio-technical regime built on the agricul-
tural cooperative system.  

The studied structures from national to local levels 
We started our study with a survey at the level of national cooperative structures. This led us to 
identify 5 local cooperatives that reflected a diversity in both status and position. At the national 
level the analysis focused on two structures: Coop de France and InVivo. Coop de France has a 
role of professional representation of cooperatives and InVivo, is a union of more than 200 coop-
eratives aimed at pooling (2) bargaining power to purchase and market (2) expertise and innova-
tion capacities (e.g. development of decision support tools for farmers). Two of the 5 local coop-
eratives were very large cooperatives with more than 10,000 members resulting from a merging 
of smaller cooperatives. The territory of these cooperatives frequently covers several French 
“départements” with some subsidiaries abroad. Two of the 5 local cooperatives were intermediate 
in size from 2,000 to 5,000 members. At the time of our survey (2012), one of these two coopera-
tives was being merged with one of the two large cooperatives. This showed that the logic of in-
creasing cooperative structures is always in action. The latest cooperative was of a much smaller 
size (less than 500 members) with a strong local anchorage. This first series of investigation 
helped us identify a breakthrough innovation in the smallest cooperative. We completed the sur-
vey about this innovation in 2013 to identify obstacles that may prevent its emergence.  

For the first phase of the work carried out in 2012, we hypothesized that the adaptation levers of 
the cooperative to the changing global landscape lay in the three functions performed by these 
structures (Barataud et al., 2013): 

1 - Consulting and service delivery: This function includes establishing technical references sup-
ported by experiments and developing Decision support tools (often designed elsewhere but lo-
cally parameterized), animation, communication and training of farmers. Cooperatives can play 
an important role in the evolution of agricultural practices. This prescription function is a poten-
tial lever to change the impact of cropping systems on water. 

2 - Collection of products and quality: this function gives operators three potential levers on wa-
ter quality: (i) the development of new low input crops, (ii) the decrease in regional specialization 
of production to reduce application of certain pesticides (e.g. wheat - chlortoluron ) and ( iii) the 
environmental labeling of crops grown with low input systems to increase the return on products 
on the market. 

3 – Trade relations with input producers: it is assumed that facing more stringent regulations, 
agricultural cooperatives develop input supply strategies with producing companies (seed, pesti-
cides, fertilizer) that can provide levers to participate in the protection of water resources . 

The effects of these different levers on the ecologisation of cropping systems are not of the same 
potential amplitude or easiness to implement. For instance as long as input producers limit their 
proposals to chemicals products the effect of new trade strategies will always be limited even if 
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the results could be rapidly obtained due to the limited number of stakeholders involved. Levers 
connected to the function of collection of products and quality could be of great importance for 
biodiversity and disease control if it give farmers the opportunity to diversify their land use and 
lengthen their crop sequences. But the real implementation of this type of levers requires a series 
of numerous adaptations (technical, economical,…) (Meynard et al 2013) corresponding to a “re-
configuration” transition as described by Geel and Schot (2007). Levers about consulting and 
service delivery are classical levers that can help adapt the practices but are often limited at the 
field level and for major crops Their effects will be limited if the other levers are not activated.  

For the second phase carried out in 2013 on breakthrough innovation, we conducted surveys of 
the different partners involved to clarify what they initially expected from this innovation and to 
obtain their assessment of the first year of operation. These surveys aimed at clarifying possible 
improvements at each level studied (Cherbuin, 2013). 

 
 
Major results about cooperatives’ adaptation to the new context 
 
National level 
The main function mobilized in water conservation by federations and unions of agricultural co-
operatives is that of services and consulting. These structures rely on the expertise of advisors 
who work on adjusting gradually the decision support tools to the water theme and offer new paid 
services. However, the levers associated with the functions of agricultural products collection or 
input supply are less mobilized. There is no real will to re-design production systems in depth, as 
this approach is judged too risky economically, but to identify areas at risk for water quality 
where to conduct some exemplary actions. 

1 - Consulting and service delivery: InVivo operates on catchments from the first steps of agricul-
tural diagnoses and action plans (in March 2012 there were 60 catchments monitored by InVivo , 
among which 25 Grenelle Catchments , 4 action plans validated and 2 implemented). Acting as 
an engineering office allows InVivo to identify for action plans measures that favor the increased 
efficiency of inputs (precision farming) rather than input use reduction measures specific of the 
classical agro-environmental programs (land acquisition, Organic farming, input reduction, land 
use conversion to grassland). This action in catchments areas helps InVivo developing its tools 
for fertilization recommendations or risk analysis of water pollution by pesticides. InVivo points 
out its high level of credibility with the administration because of their proximity to the farmers. 
Similarly they believe to be more credible in the eyes of farmers than a classic engineering office 
to achieve the expected goal without going into too strong regulatory constraints. InVivo does not 
consider as a conflict of interest the fact that agricultural cooperation provides both a diagnostic 
function (function of engineering office) and a significant commercial presence in the affected 
areas, preferring to highlight the technical synergies of such an organization. 

The Regional networks of Coop de France organized in 6 regions, 267 trainings for the correct 
use of pesticides (Certiphyto). Coop de France reflected on the role of cooperatives and traders in 
water conservation. Coop de France also proposed to present to agents from Water Agencies the 
commitment of cooperative to water conservation. Federations and unions of cooperatives are 
also involved in the production of local references for the implementation of regulations: (i) re-
gional expertise groups "nitrates" responsible for proposing technical references necessary for the 
operational implementation of the action program for the nitrate directive (ii) in the FARM 
Ecophyto 2018 network (Ministry of Agriculture). In Vivo highlights the part of this network 
managed by cooperatives (15% of the total number of farms) with a message stressing the need 
for associating business objectives (gross margin) and environmental ones. For InVivo, these 
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objectives  should not be limited to water quality but should integrate biodiversity and green-
house gas emissions. 

2 - Collection of products and quality: Coop de France has established a label “Agri confiance” 
(stamped NF) which includes an Environmental Component (NF V 01007). Of the 130 coopera-
tives engaged in the Agri Confiance approach, 87% are committed to maintain good water quali-
ty. For In Vivo, this type of eco-labeling needs to be connected to a market (such as "water pro-
ducers", for example) through contracts between communities and farmers but these contracts 
don’t exist at present. 

Coop de France works on the possible extension of crops dedicated to biomass production like 
hemp, flax, miscanthus and switch grass to create powerful new opportunities for farmers with 
low environmental impacts, these crops were deemed low input users. This work is carried out 
with financial assistance from the French administration. Except for the study of these biomass 
potential supply chains by Coop de France, there is no initiative nationally scaled to encourage 
farmers to increase the length of their rotations. InVivo believes that the reduction of regional 
production specialization includes financial risk and that that risk shouldn’t be assumed by them. 

3- Trade relations with input producers: Buying large amounts of pesticides allowed In Vivo to 
negotiate lower input prices. Today, under the pressure of regulations, the quality of the prescrip-
tion provided among cooperative members seems to be of higher importance in the price negotia-
tion by input suppliers who aim, by delegation, to ensure that their products are used in the best 
conditions to limit the risk of being banned by the legislature. This strategy results in warnings on 
certain combinations of active molecule, crops, soils, period and dose of application. It also re-
sults in the supply of authorized organic products including for "conventional" cropping systems. 
At the same time the strategy can lead to the complete ban of certain products on some priority 
areas for water protection. These are identified by the union of pesticides producers as areas 
where concentrations of active substances in water exceed regulatory thresholds and impose cor-
rective actions. 

Local level 
All surveyed cooperatives fear that the action plans on the catchment areas lead to a reduction in 
their collection activity and a decline in their turnover. They therefore want to mitigate the impact 
of agricultural practices on water resources to limit the risk of collection reduction. All surveyed 
cooperatives say they want to develop a certification of environmental-friendly agricultural prac-
tices. The certification is seen as a way to offset the additional costs of production through better 
valuation in the market. Organic farming, a type of certification, is considered as a niche market 
that is not generalizable. Unions seek to draw benefits from water quality conservation practices 
that are intermediate between organic and “input intensive” cropping. One can quote the example 
of a "sustainable agriculture" specification proposed by a coop: for the function of input supply 
surveyed, cooperatives think in terms of product substitution relying on farm supply firms to pro-
vide alternatives to banned products. Various experiments are conducted by all cooperatives. 
Some are at the plot scale (e.g. experimentation on conservation agriculture). Others go so far as 
to the business model. Since 2012 a cooperative has been testing a reduction in frequency index 
treatment of 30% and associated reduction in nitrogen inputs, while aiming a market valuation of 
this environmental friendly production. Thus, in 2012, for each field complying with these “sus-
tainable agriculture” specifications the cooperative paid an extra of 100 €/ha for wheat and barley 
without being sure of the valuation of the specifications in the market. Even if the Grenelle proto-
col has been a major driver of this policy, the cooperative didn’t limit the access to these specifi-
cations to farmers located in watershed (equity principles). The cooperative invests its own funds 
on coming markets that some food manufacturers charters suggest relayed by powerful commu-
nication campaigns.  
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"Large cooperatives" often have extensive agronomic services (i.e. twenty agents) for an adjusted 
use of inputs by farmers. Most of encountered cooperatives have adopted the charter of the coop-
erative advice of Coop de France, which specifically mentions that the remuneration of advisers 
is not linked to the volume of inputs sold. These cooperatives are involved in catchment’s diag-
nostics with the help of InVivo and they mobilize decision support tools (DST) for agronomic 
advice. They don’t try to develop specific collective action at the catchment level like the 
“territoire cooperative”.  

The only "territoire cooperative" we surveyed was facing severe environmental and production 
constraints. This cooperative was collecting products from a catchment area where the prohibi-
tion of manure spreading was in discussion. Farmers affiliated to this cooperative were also fac-
ing resistance to pesticides due to too short rotations. Thirdly, the crop supplying area of the co-
operative include a biodiversity controlled area (CNRS Workshop Area) where take place an ac-
tion plan for migratory birds. This cooperative decided to set up a local production of alfalfa (for 
longer rotations and birds habitats) valorized for local dairy farmers (limiting imports of proteins) 
belonging to the same coop for animal feeding supply. Anaerobic digestion of manure and me-
thane production could allow drying alfalfa while allowing spreading of digestate on larger areas 
than the current manure so as not to reduce milk production in the catchment area. The develop-
ment of local production and marketing of alfalfa structured by a cooperative is a real break-
through innovation that we analyze in the next section. In a previous work (Bernard, 2010) we 
have shown that some collaboration already existed between dairy and cereal farms based on a 
reputation principle because local dairy farmers like to know where their forage comes from and 
how it has been elaborated. Working at the territorial level is a mean to work on such a reputation 
effect.  

Analysis of a breakthrough innovation 
At the time of the study, the development of a local alfalfa supply-chain is a not yet totally stabi-
lized breakthrough innovation. The project integrates both actors in crop production and stake-
holders in agricultural development as well as researchers. Indeed, it links a production program 
managed by the cooperative and a test plan managed by a research center (CNRS) in collabora-
tion with INRA. Through this project, the cooperative wishes to play a leading role in the practice 
changes in its collection area and choses a contracting process in order to incite cereal farmers to 
produce alfalfa. The cooperative assures the signature of the contracts with the cereal farmers, the 
technical monitoring, the organization of the harvest operations by two Agricultural Works Com-
pany and the produced alfalfa commercialization to the local livestock farms. On the other hand, 
the research center wants to study the effects of different cropping practices of alfalfa on its asso-
ciated ecosystem services (biodiversity, water quality, soil properties). The CNRS aims at a trade-
off between productive objectives and environmental issues. The overall program is subsidized 
by public organisms (Water Agency and Regional Council). 

We conducted an assessment over the first year of alfalfa supply-chain operation. Our analysis 
confirmed the agronomic and environmental interests of alfalfa in cereal rotations. As an exam-
ple, the lengthening and the diversification of the crop rotation reduce the pressure of pests and 
diseases and so the pesticide use and the pressure on the water quality. Another advantage is the 
local protein production for livestock systems in the surrounding area. However, our analysis 
highlighted some obstacles to the setting up of such an innovative project. In 2012 the alfalfa 
surface area objectives were not reached. On the 500 ha that were initially envisaged, only 60 ha 
were implanted on dispersed and sometimes very small plots. The high dispersion and the frag-
mentation of the alfalfa surface area reduce the harvest operation speed and increase the transport 
costs. These characteristics of plots caused difficulties because spring was very rainy and so the 
period favorable to alfalfa harvest was very short. This results in both a low alfalfa quality and a 
yield loss. Moreover, the limited stock capacities combined with this difficult management of the 
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product quality contributed to the implementation of few plots the next year.  Therefore, we are 
convinced that the durability of the short supply-chain is threatened by the limited development 
of alfalfa surface area. In order to stabilize the short supply-chain, it is also necessary to find a 
way to incite the livestock farmers to modify their forage system so they incorporate a regular 
supply in alfalfa.  

On the basis of these observations, we formulated some propositions mainly to allow a develop-
ment of the alfalfa area. First it would be necessary to secure the harvest logistic through a new 
production contract which would be more adapted to the harvest constraints. If the alfalfa plots 
stay much dispersed with the augmentation of the surface area, it is likely that some livestock 
farmers who have the material and the needed competences will be in charge of the harvest on 
some plots. So they would be service providers for the harvest operations. Indeed, on one hand, 
the cereal farmers trust the livestock farmers to optimize the yield at the harvest. On the other 
hand, the other livestock farmers who buy alfalfa trust them to manage at best the forage quality. 
Besides, the interviews conducted with livestock farmers raised the question of the alfalfa quality 
and its management which are central for the durability of the supply-chain. In particular, we 
show the interest of an alfalfa production mixed with other legumes or cereals rather than a 
“pure” alfalfa production which has a lower tolerance towards the adventives. According to the 
chosen quality levels, cropping practices which are more tolerant towards adventives (less herbi-
cide) are possible but leads to a diversification of alfalfa products. Then, the diversification of 
alfalfa products requires new outlets such as rabbit or racehorse breeders. There are reasons to 
believe that the diversification asks also for conservation ways which are less sensitive than hay 
to climatic hazards such as granules. Finally, given the deficit in forage near our study area and 
the important importation of dehydrated alfalfa from Spain, it is likely that the increase in the 
alfalfa area will allow supplying the surrounding areas (Gâtines and Bocage Bressuirais). In view 
of the future increase of the alfalfa needs, it would appear likely that new alfalfa producers like 
livestock farmers will integrate the supply-chain. Moreover, as the purchasing and selling prices 
are the same in conventional and organic systems, it seems even possible to integrate organic 
systems in the supply-chain and reducing the pressure on ground water quality (no chemical input 
spread on these alfalfa areas). 

Synthesis and follow up to work 
The work carried out at the national level shows that facing the change in the global landscape of 
the cooperative unions, these latter absorb some innovations in the aim to slightly modify their 
operation in a kind of “transformation” pathway according to the typology of sociotechnical tran-
sition pathways proposed by Geels and Schot (2007). For instance the first generation of DST 
was designed to increase farmers’ production with no concern about water pollution. For the “af-
ter Grenelle” generation of DST the impact on water quality has been integrated using models 
developed by agronomists and soil science specialists. Cooperative unions develop new guidance 
structured by an optimized use of pesticides but without jeopardizing the global amount of agri-
cultural product collection through crop diversification. Without refusing the crop diversification 
in itself, these national structures wait that a market matures before investing in it, while conduct-
ing studies on some crops (fiber crops, biomass) that could allow this crop diversification within 
a few years to comply with consumers’ demand. Large local cooperatives are in the same situa-
tion. Some midsize cooperatives try to develop specifications about low level input production 
that will ultimately promote the products to end consumers and thus help farmers recover their 
investment. At the same time they fear that this innovation could be re appropriated by mass-
market retailing which is the dominant regime in France. The work done on the breakthrough 
innovation based on alfalfa shows both interest and limits of this approach. The “territoire coop-
erative” has no agronomic extension service for performing experiments and relies on the exper-
tise of research organizations while being assisted by public funds. This breakthrough innovation 
is not well stabilized and may fail due to the reported limits. The experiment is currently ob-
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served by bigger cooperatives who want to absorb this innovation on a larger scale with no spe-
cific considerations on pesticide use as alfalfa is considered as a low input crop compared to ce-
reals whatever the way it is conducted. This situation can be compared to that of organic farming 
initially structured at the local level with and that has been integrated into mass-market retailing 
using the less binding European organic agriculture specifications. The elements presented are 
preliminary results that we will develop in the course of a new research project (Pestimut -Gen) 
starting in 2014. 
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Abstract: Whole system design (integrative design) is an approach embedding social, economic 
and environmental phenomena into a design solution. The concept is based on the need for the 
integration of techniques such as system thinking, the development of partnerships and the use of 
trans-disciplinary skills to develop more sustainable and innovative solutions. This study aimed at 
testing the hypothesis, if resource-efficient cropping systems can be created by applying princi-
ples of integrative design to agriculture. Data were collected from two farmers in France cultivat-
ing ancient wheat varieties, processing grains on farm and distributing products through local 
markets. Life Cycle Assessment was used to track environmental impacts of their products along 
the whole value chain. Opportunities for improvements were mapped out in an interdisciplinary 
design workshop and results were consulted with farmers on a feedback-loop basis. Potential im-
provements reached 47 % reduction in the global warming potential at one farm and 40 % in eu-
trophication potential at another. Solutions for improving resource efficiency included i.e. switch-
ing to higher yielding crops and cultivars, optimising crop rotations, optimising the timing and 
type of applied fertilizers or installing anaerobic digestion (AD) plants. Resource efficiency of 
agricultural systems is often limited by the lack of innovation, suboptimal management and the 
lack of access to reliable environmental information. Integrative approaches coupled with sys-
tematic assessment tools such as LCA show to be effective in overcoming these barriers.  

Keywords: Integrative design, bread, Life Cycle Assessment, low-input agriculture 

 

Introduction 
Modern socio-technical systems evolved when fossil fuels, land and useful minerals were in a 
relatively abundant supply, but in the future, natural resources will have to be utilised more effi-
ciently. Eco-innovation can be defined as any activity of an actor that leads to the development of 
new products, behaviours or processes contributing to some specific sustainability targets or re-
ducing anthropogenic environmental burdens (Klemmer et al., 1999). Many past eco-innovations 
in food supply chains were aimed at partial optimisations. This resulted in only incremental im-
provements or failures to contribute to sustainability targets. Organic farming systems that were 
promoted by the European Common Agricultural Policy present one example. Developments in 
environmental impact assessment methods in recent years revealed that the switch from synthetic, 
water soluble fertilisers to manure and slurry and avoiding pesticides does not guarantee reduc-
tion of environmental impacts, particularly not when results are expressed per product unit 
(Tuomisto et al., 2012). This is due to the fact that in systems aiming at partial optimisations 
some inputs, like synthetic fertilisers and pesticides are substituted by others, like land and diesel. 
To achieve the absolute reduction of environmental impacts, more holistic approaches to farming 
systems design are needed. Whole system design (integrative design) is an approach embedding 
social, economic and environmental phenomena into a design solution (Charnley et al., 2011). 
The concept is based on the need for the integration of techniques such as system thinking, the 
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development of partnerships and the use of trans-disciplinary skills to develop more sustainable 
and innovative solutions. This study aimed at testing the hypothesis, if resource-efficient low-
input cropping systems can be created by applying principles of integrative design to agriculture. 

Methodology 
The study was based on a case study of bread production and supply in low-input farming sys-
tems in France. Fig. 1. Illustrates the conceptual framework of the applied methodology. Primary 
data were collected from farmers who cultivate cereals under organic and low-input conditions, 
process grains locally and sell products directly to the consumers. Environmental impacts of their 
products were compared to equivalents from supermarkets (reference) with the use of environ-
mental Life Cycle Assessment (LCA). Reference systems for comparison were characterised by 
higher rates of applied agricultural inputs at the agricultural stage and more complex supply 
chains. The scope of LCA was from cradle to the consumer. In the next step of the study, a struc-
tured procedure of integrative design was followed. Results of LCA were disclosed to producers. 
To map out opportunities for improvements, a workshop was organised with stakeholders. Partic-
ipants included breeders, agronomists, representatives of seed companies and farmer’s associa-
tions Results were consulted with farmers on a feedback-loop basis. To increase the probability 
of adoption, only solutions that were approved by farmers were considered in further LCA simu-
lations. Redesigned farms were compared to the business-as-usual scenarios as well as generic 
references.  

Figure 1. Generic framework of the applied design methodology 

 
 
Results 
Results of the initial cross-sectional LCA study revealed a high variability from year to year and 
between different impact categories. At the agricultural stage, one farm showed similar or better 
performance per kg of bread to high-input agriculture. The other one showed higher environmen-
tal burdens. Decentralised processing and distribution had similar environmental impacts to con-
ventional supply chains in France. Baking with wood reduced resource use and global warming 
potential, but increased human toxicity. Neither low-input farming nor on-farm processing 
showed to guarantee overall reductions in the environmental impacts of food. The workshop gave 
rise to a range of improvement options. Management suggestions included i.e. switching varie-
ties, optimising rotations or installing anaerobic digestion units. Farmers rejected some but were 
able to develop other scenarios, such as increasing the proportion of rye in the bread recipe. Con-
servative modelling of improved systems demonstrated potential reduction of at least 47% in the 
global warming potential at one farm and 40% for aquatic eutrophication at the other one.  

Discussion 
The study has shown that switching to alternative bread supply chains based on low-input farm-
ing and local processing and distribution does not guarantee reductions in the environmental im-
pacts. Depending on the specific system and the impact category, analysed breads were character-
ised by higher or lower environmental impacts than standard supply chains. However, the struc-
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tured design procedure revealed opportunities for reductions in all analysed environmental im-
pacts. There is a number of reasons for this discrepancy of the potential eco-efficiency and the 
actual practice. The methodology applied in this study allowed to link various types of 
knowledge: the tacit knowledge supplied through the farmer feedback (Fig. 1.), explicit know-
how of interdisciplinary group of scientists and the environmental information as supplied 
through LCA models. The availability of knowledge is one of the limiting factors for a successful 
environmental management. In addition to the knowledge, the involvement of multiple actors 
brings in their creativity. (Mouron et al., 2006) suggested that eco-efficient orchard management 
requires cognitive skills and non-linear thinking. The same principles can be applied to cereal-
based low-input cropping systems.  

 

Conclusions 
Resource efficiency in food supply chains is often limited by the lack of innovation, suboptimal 
management and the lack of access to reliable environmental information. Integrative approaches  
coupled with systematic assessment tools such as LCA can be very effective in overcoming these 
barriers. The difficulty lays in their large-scale facilitation, as these are resource and knowledge-
intensive methodologies. However, stakeholder preconceptions of where the environmental im-
pacts come from can be very different to the picture shown by quantification of resource flows. 
The case of bread demonstrated that measuring and communication of environmental information 
from the earliest stages of the design process is crucial for developing more sustainable systems. 
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Abstract: Promoting the development of farming systems towards more sustainable forms, in 
particular maintaining production without harming the environment, means being able to analyse 
these systems in their complexity and dynamic, at the same time providing the means to assess 
their ecological intensification. The approaches to these livestock systems have to be adapted to 
this aim. This is what we have done as part of a study on the diversity of goat farming systems 
(GFS) in Livradois-Forez, a small region of fairly low mountains in France. Semi-structured in-
terviews were conducted with 18 farmers, a sample selected to cover the diversity of livestock 
forms in this territory. We analysed the operation of livestock systems, looking at the system con-
figurations (dimensions, buildings and equipment, labour force, combinations of farming activi-
ties, production project) and the combination of management practices (crops, herds and valorisa-
tion of products). We also analysed the place of the goat system within the family farm’s long 
term trajectory. To assess the ecological intensification in GFS, we mobilized the five 
agroecology principles for the design of sustainable livestock systems proposed by Dumont et al. 
(2013): (i) adopting management practices aimed at improving animal health, (ii) decreasing in-
puts for production, (iii) decreasing pollution by optimizing the metabolic functioning of the 
farming system, (iv) enhancing diversity within animal production systems to strengthen their 
resilience and (v) preserving biological diversity in agro-ecosystems by adapting management 
practices. We present this approach and illustrate its application to our case study. We show the 
interest of understanding the diversity of livestock forms and identify what promotes or limits the 
development of these systems into more ecologically-intensive forms. 

Keywords: agroecology, framework application, goat, sustainable livestock, system configura-
tions 
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Introduction 
Nowadays the ecological intensification (EI) concept is being highlighted to suggest possible 
answers to the dual challenge of improving environmental impacts and increasing livestock pro-
duction at global level, whilst at the same time incorporating the local dimension (Griffon, 2006 ; 
Steinfeld et al., 2010). Ecological intensification is an evolution of agriculture that aims to pro-
duce without harming the environment and to make better use of ecosystem functions (Bonny, 
2011 ; Griffon, 2013). Although this movement is widely documented in field crops (Griffon, 
2010), it is less well-documented in animal production. The development of these new forms of 
farming systems needs to improve the integration of ecological processes into the operation of 
livestock systems. To foster such a development, we must be able to analyse these systems in 
their complexity and their dynamic, at the same time giving ourselves the means to assess their 
ecological intensification. Analytical frameworks of farming systems, designed in the 1980s must 
be adapted for this purpose. There are several proposals in literature to qualify cropping systems 
with reference to ecological intensification (Cassman, 1999 ; Zhang et al., 2007 ; Doré et al., 
2011 ; Rusinamhodzi et al., 2012 ; Hochman et al., 2013), however, for livestock systems there 
are fewer equivalent studies. 

We propose an approach for analysing the ecological intensification (EI) of livestock systems. 
This approach should make it possible to describe and understand the diversity of livestock forms 
and identify what promotes or limits the development of these systems into more ecologically-
intensive forms. This paper presents an approach and its application to assess the diversity and 
pathways of evolution of goat systems in Livradois-Forez, a small agricultural region in central 
France. 

Theoretical basis for the construction of the approach 
Our approach is constructed on three concepts: the farming system (Gibon et al., 1999), the 
framework of the farming activity (Terrier, 2013) and agroecology for animal production 
(Dumont et al., 2013). These three concepts were structured in an approach that allows two 
frameworks to be applied consecutively: the first to characterise the operation of livestock sys-
tems, and the other to assess their ecological intensification. 

Approach to livestock farming systems 
Farming systems come from a human project that defines the extension, linking its constituent 
elements (Landais, 1987). It can be defined as “« a collection of elements in dynamic interaction, 
organised by man according to his objectives,, to produce milk, meat, hides, skins, manure, etc., 
from domesticated animals which reproduce themselves, by using and renewing a variety of re-
sources » (Dedieu et al., 2008). For Moulin et al. (2001), the farming system is the linkage be-
tween a production project and the dimensioning and management of surface areas and herds. 
The analysis of how a livestock system functions consists i) in identifying their ’underlying moti-
vations’ (Landais et al., 1988) from the observation of practices and combinations of practices, or 
of the farmer’s production project, and ii) in revealing the farmer’s management strategy  
(Landais et al., 1988). 

Our framework for analysing how the livestock system functions takes its inspiration from that of 
Terrier (2013) which takes account of the family dimension of the farm and the plurality of forms 
of agriculture today (multi-active or not, managed by a couple, by just one permanent worker,- 
the partner working outside the farm etc…). We thus define the operation of a livestock system as 
an association among family and farm system configurations (available dimensions and struc-
tures, labour force), the chosen production project (animal production type, investment for pro-
cessing and marketing the products, and combination of economic activities) and the combination 
of management practices (crops, herds and valorisation of products). The trajectory of the farmer 
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(who manages the goat herd) and of the farm has been introduced to take into account the dynam-
ic aspect of this operation (see Figure 1). 

Figure 1. The framework for analysing the operation of a livestock system 

 
 
Approach to ecological intensification 
Ecologically-intensive agriculture, unlike  organic farming, does not have a set of specifications 
that provides a framework for production practices; it is a progressive approach which brings 
many practices into play (Griffon, 2013). To assess the ecological intensification of the operation 
of livestock systems, we rely on the framework proposed by Dumont et al. (2013) to characterize 
ecology-based alternatives for animal production systems. These authors identified the processes 
to be optimized for sustaining yields, while minimizing the negative environmental impact of 
animal production systems, which corresponds to the objectives of ecological intensification. 
These processes need to be optimized according to the five major agroecology principles in refer-
ence to those set out by (Altieri, 2002) : (i - Health) adopting management practices aimed at im-
proving animal health, (ii - Inputs) reducing the inputs needed for production, (iii - Pollution:) 
decreasing pollution by optimizing the metabolic functioning of farming systems, (iv - Diversity) 
enhancing diversity within animal production systems to strengthen their resilience and (v - Bio-
diversity) preserving biological diversity in agro-ecosystems by adapting management practices. 
We used these five principles to describe the practices implemented on the farms and build an 
"ecological intensification" profile for each of them (cf below in Methodology for more details). 

Application of the approach in goat farms in Livradois-Forez 
The study was conducted with goat farmers in Livradois-Forez, a rural territory in an area of low 
mountains, to the east of the Massif Central in France. The goat farms are scattered and form a 
minority in the territory, but they are of interest for this territory and the ecological intensification 
of its livestock activity. In fact this type of livestock farming often makes good use of marginal 
areas with limited potential, of little interest to the cattle farms that form the majority in this re-
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gion. These systems do not require much land and offer opportunities for low-volume production 
with high added value because of processing on the farm and sales on local markets. Young 
farmers find this type of system easier to set up outside the family framework, and many more of 
them work under this system than in the other sectors. Surveys were conducted with eighteen of 
the 34 goat farms identified in the Puy-de-Dôme region in this territory. These goat farms were 
selected to cover as large a diversity of systems as possible in terms of dimension (surface area 
and herd), goat grazing, production orientation (milk or cheese) and association with other animal 
units. Semi-structured interviews addressed the trajectory of farmers and farms, the management 
practices of herds and lands and their justification, the forms of marketing and valorisation of 
products, and farmer perspectives. 

These data were used to build variables which enable us i) to characterise the operation of each 
livestock system according to the first framework (cf 2.1) ii) assess its ecological intensification 
according to the second framework (cf 2.2).  

30 variables were used to characterise the operation of each system (see Table 1). Among the 
possible variables we included only those which had different values among farms. A typology 
was carried out on these active variables. Bertin’s graphical method (Bertin, 1977) was used for 
bringing similar farms closer together visually by successive permutation of rows (active varia-
bles) and columns (the farms studied). The types of systems identified correspond to specific 
combinations of these variables, reflecting specific logics of operation that are characterized as 
prototypes (Girard, 2006). We used other information gathered during the interviews relating to 
the way in which the system had been constructed over time, to complement our description of 
the types of operation. 

To characterize the ecological intensification profile of each system, five variables were built, 
one for each principle (Health, Inputs, Pollution, Diversity and Biodiversity). Each variable al-
lowed the system to be positioned on an EI gradient, according to its level of response to the cor-
responding principle. This gradient was summarized in 3 synthetic modalities: low, medium and 
high. Each farm was rated as low, medium or high mode for each of the 5 variables (principles) 
depending on whether it was implementing less than 33%, between 33 and 66% or more than 
66% of the practices listed for the corresponding principle. We defined the ecological intensifica-
tion profile of each farm type as the combination of five variables (five principles). 

The system typology was then cross-referenced with the characterisation of the EI profile. Thus 
for each type of system we built an EI profile, retaining for each variable (principle ) the modality 
which was the most represented among the farms of the type. 

Our sample has a wide variety of dimensions of the utilized agricultural area (UAA) with an av-
erage of 62 hectares, but it varies from 1 ha to 254 ha, and the number of goats from 12 to 195 
with an average of 65 goats. The installations outside the family framework are numerous (50%), 
and the working groups are diverse, with single farmers and couples as well as associations of 2 
to 3 people. The majority of farms chose to process goat’s milk to make cheese, sometimes mixed 
with cow’s milk. Only four farms deliver all of their goat’s milk to a dairy. The majority of farms 
(89%) associate the goat unit with another livestock unit (beef cattle, dairy cows, sheep, horses, 
poultry or pigs). There is a high diversity in terms of resources used, with systems entirely on 
feedlot which purchase all food for their goats, and others based on significant use of pasture with 
varying degrees of food self-sufficiency. 
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Results 
We begin by presenting the typology of the goat farming systems, then the ecological intensifica-
tion profiles of these different types and finally we identify what promotes or limits the develop-
ment of these goat systems into more ecologically-intensive forms. 

 
 
 
Four types of goat operation systems 
The typology in 18 goat farms identified four types of operation systems that are described as: 1) 
Resource-centred; 2) Goat-centred; 3) Cow-centred; and 4) Limited land area, which are discrim-
inated by the importance of the goat activity in the farms and the mobilization of available re-
sources (see Table 1). 

In the first type called “resource-centred” the farmers settled on the family farm when a parent 
took retirement. They aim for production quantity and deliver all of their goat’s milk to a dairy. 
Farms that have expanded since the farmer’s installation are relatively large for the sample and in 
addition to the goat unit, include another activity of beef cattle or sheep of the same importance in 
terms of income and labour. The interaction between these herds is thought to be the best way to 
manage the territory of the farm (nearby fields for the goats). The logic of the operation is centred 
on plant resource management and the assignment of the best feed to the goats. Diversity of sur-
face area (temporary meadows, permanent meadows and cereals) achieves forage self-sufficiency 
and covers part of the production of concentrates for the animals. 

The “goat-centred” type occurs in smaller farms managed by couples who became established 
outside the family framework more than 15 years ago because of their passion for the work. The 
system was built around the goat herd and the processing and marketing of goat’s cheese; it has 
gradually changed, without expanding, to include other activities (educational farm, farm ac-
commodation, bed and breakfast, cottages) and other animal units. It has gradually improved the 
management of forage resources. In these systems, the diversity of resources, whether animal, 
vegetable or labour force, is thought to foster system flexibility and efficiency.  

The “cow-centred” type of farming is found in large family-based systems managed by a collec-
tive formed progressively by the arrival of new members (family members and employees). The 
system is designed around the main herd composed of dairy cows, following logic consistent with 
the dominant model in Livradois-Forez, i.e. intensified production with a forage system based on 
corn silage and with high use of feed concentrates and chemical fertilizers. The ambition of these 
farmers is to continue to extend their farms. The goats are secondary, providing added value for 
the cow’s milk via the processing of mixed cheeses. In the 1950s, the majority of farms in the 
Livradois-Forez had dairy cows and a few goats to make “Brique du Forez”, a mixed cheese typi-
cal of this territory. 

In the last type called “limited land area”, the farmers set up their business outside the family 
framework, because it was their passion, challenge and desire to change their lifestyle. The pro-
ject revolves around the processing and marketing of cheeses. The farmers have only recently set 
up their business; their land area is limited, and their fields do not allow them to produce enough 
forage to feed their animals, so they resort to purchasing forage and concentrates in varying pro-
portions. They are still building up systems that have not yet found a balance between livestock 
production and the management of farm plant resources: at this stage the farmers focus more on 
the development of cheese processing and marketing. 
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Table 1. Description of the type of operation of goat livestock systems in Livradois-Forez 

 Resource-centred Goat-centred Cow-centred Limited land area 
Number of Farmers 5 6 2 4 

A. System configurations
A.1. Trajectory of the farmer and the farm 
1. Motivation to be a 

farmer 
Take over the 
place Passion, challenge Find a place Passion, challenge 

and change of life 

2. Date of installation Between 5 and 20 
years More than 20 years More than 20 years Less than 5 years 

3. Installation mode Family frame-
work 

Outside family 
framework Family framework Outside family 

framework 
4. Dynamic evolution of 

surface area 
Without enlarge-
ment 

Without enlarge-
ment Enlargement Developing 

5. Technical knowledge Parent to child 
Training and dia-
logue with other 
farmers 

Parent to child  

A.2. Dimensions and structures 
6. Utilized agricultural 

area (UAA) 87 ha 21 ha 197 ha 13 ha  

7. Labour force 2 people (couples 
or associations) Pair Association of 3 

people Pair 

8. Use of hired labour No employee Employee Employee No employee 
9. Number of goats 84 59 31 75 

A.3. Production project 
10. Main orientation of 

goats Milk delivery Processing of milk Processing of milk Processing of milk 

11. Main herds Goat and beef 
cattle Goat Dairy cows Goat 

12. Different animal units Beef cattle, Sheep 
or Poultry 

Pigs, Horses, 
Sheep, or Dairy 
cows 

Dairy cows 
Horses, Sheep, Dairy 
cows, Poultry or 
Specialized 

13. Complementarity 
between species* 

Resources and 
Territory  

Resources and 
Territory 

Resources and Prod-
uct Product 

14. Other non-
agricultural activities No other activities Other activities No other activities No other activities 

15. Annual milk produc-
tion per goat 800 litres 610 litres 775 litres 690 litres 

B. Management practices
B.1. Land management practices 
16. Main forage area 

(MFA) 90% 98% 92% 100% 

17. Permanent grassland 58% of MFA 88 % of MFA 42% of MFA 100% of MFA 

18. Presence of tempo-
rary grassland  

Temporary grass-
land 

Temporary grass-
land in half of the 
cases 

Temporary grassland No temporary grass-
land 

19. Presence of cereals Farm consump-
tion No cereals Farm consumption No cereals 

20. Fertilization Manure Manure Manure and Fertilizer Manure 
B.2. Goat feeding system 
21.  Food self-sufficiency  Forage Forage Forage No self-sufficiency  
22. Grazing 60% of the farms 100% of the farms 50% of the farms 50% of the farms 
23. Grazing goats area 23% of the MFA 59% of the MFA 14% of the MFA 58% of the MFA 
24. Grazing goats stock-

ing rate  2.4 goats.ha-1  3.5 goats.ha-1 2.4 goats.ha-1 2.4 goats.ha-1 

25. Kg of concentrate per 
goat per year 304 201 310 180  

B.3. Goat management practices 
26. Milking frequency twice daily temporarily once 

daily 2 times daily temporarily once 
daily 
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 Resource-centred Goat-centred Cow-centred Limited land area 
27. Practice of drying off  Sudden drying off  act on the milking 

and feeding 
act on the milking and 
feeding 

act on the milking and 
feeding 

28. Number of batches 
for reproduction 1 batch 2 to 3 batches 1 batch 1 batch 

B.3. Valorisation of products 
29. Channels of trade Indirect Direct and indirect Direct and indirect Direct 

30. Cheese diversity No cheese Pure goat cheese 
lactic and rennet 

Lactic cheeses mixed 
with goat's and cow’s 
milk 

Pure goat cheese 

*Complementarity between species: Territory: for the use of land (e.g. field proximity for goats and less close for 
lactating cows); Resources: for the use of resources (e.g. the best hay for goats); Product: for making mixed cheese 
and commercialization. 

 
…corresponding to different ecological intensification profiles 
The analysis of farm ecological intensification profiles shows that there are specificities accord-
ing to the type of operation (see Figure 2). 

 

Figure 2: Ecological intensification profile of each operation of goat livestock systems 

 
Degree of ecological intensification: high = 3, medium = 2, low = 1. 
 
The ecological intensification profile of “resource-centred” farms is out of balance. It is charac-
terized by the importance of "ecologically-intensive" practices linked to the management of sur-
face areas including those that can reduce inputs (rotations, choice of plant species, grass-legume 
integration, organic fertilization, organization of fields to reduce movement of stock). On the oth-
er hand, animal management favours quantity of milk production over the integrated management 
of goat health; there is no diet transition, drying-off is sudden, pesticides are used systematically, 
and animal housing is poorly adapted. 

The “goat-centred” farms are those which have the most balanced ecological intensification pro-
file. Practices that can be described as "dense" from the EI point of view concern the whole sys-
tem. Particular attention is given to the integrated management of animal health: the females do 
not suckle their kids, so as to prevent the transmission from goat to kid of the Caprine Arthritis 
Encephalitis Virus (CAEV); goats are returned to the building during rainy days to prevent lung 
problems; feed transitions are reflected, grazing is organized to reduce parasitism, trees in pasture 
and buildings provide goats with thermal comfort. Farmers have gradually changed their strategy 
for using animal and plant resources, minimizing inputs and playing on complementarities among 
animals (remote fields for sheep or horse grazing, whey used for pigs ...). 

The “cow-centred” farms have an EI profile that reflects their ability to promote synergies and 
recycling via the interaction between plant crops and two different animal herds, dairy cows and 
goats. The processing of mixed milk cheese enhances the value of the two dairy productions. The 
possibility of processing cow’s cheese when goats are dry also allows the farmers to keep their 
place on the market all year round. On the other hand, this type of farm is relatively intensive on 
land use and on animals, with the use of inputs (mineral fertilizers, phytosanitary, and health 
products). 
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For the “limited land area” farms, land management is not or poorly implemented by farmers 
and food purchases are considerable. The priority of farmers who are starting up their system is to 
process cheese and develop a marketing network. One hundred percent of the utilized agricultural 
area is composed of permanent grass grazed or harvested in late mowing to make some hay, but 
without seeking a high production, which promotes biodiversity (Dumont et al., 2007). 

What promotes or limits the development of goat systems into more ecologically intensive 
forms 
This approach highlighted the links between goat farm operation and EI profile. These links make 
it possible to identify what promotes or limits the development of these systems into more eco-
logically-intensive forms. 

Thus, the available land area and its features, and the possibility of obtaining more land, condi-
tion the possible configurations for interaction between production and resources. Large "re-
source-centred" family structures where the fields are well grouped together are certainly more 
likely to develop a strategy of food self-sufficiency than small "Limited land area" structures, 
whose evolution towards more ecologically-intensive forms depends on their ability to use the 
land adequately. 

Depending on the conditions of his establishment (taking over the family dairy farm after the 
departure of a parent, installation outside the family framework...) the farmer will not have the 
same technical livestock farming models as a reference. Goat farming is not dominant in this ter-
ritory and technical advice on this production does not exist at departmental level. There is no 
"goat farming model" recognised by the profession or by tradition, with the exception of dairy 
cows associated with a few goats to process mixed milk cheese, a system that persists in some 
dairy farms but which remains anecdotal. But even in this latter case, the model that dominates is 
the dairy cow, with production that is intensive but low according to agroecology principles. 
When farmers settled on the family farm, livestock already formed part of one of the two domi-
nant models of the region: dairy cows with a system based on grass, cereals and corn silage, or 
beef cattle with a grass and crop system. These farms expand and adopt productivity logic. When 
farmers settle down outside the family, they are looking for a system that allows them to live their 
profession in accordance with their own values, and they have everything to build. But to do this, 
they cannot rely on what they learned from their parents. More than others, they have to build 
their technical knowledge through trial and error, and training and dialogue with other farmers. 
They will more easily be receptive to forms of livestock farming that do not aim at enlargement 
and intensification, and which turn to alternative techniques. This is notably the case of farmers 
of the "goat-centred" category. 

The surveys also show that the establishment of an ecologically-intensive farming system takes 
time. The most favourable EI profile is found in the “goat-centred” system, where farmers who 
have been established for a long time, tell how they built their system progressively, playing on 
all the registers (making best use of animal and plant resources, recycling and synergies, diversity 
and biodiversity). In contrast, the poorly balanced EI profile of the “limited land area" systems 
can be explained by the lack of time farmers have to implement appropriate practices for the 
management of resources: they have focused on the processing and marketing of cheese. The 
system is under construction. 

 
Discussion 
A relevant framework… 
The application of the approach has enabled us to describe the diversity of goat systems in 
Livradois-Forez. The absence of a specific goat technical model in this territory partly explains 
the high diversity of operations observed, within a framework of the livestock exercise: i) com-
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bining this activity with other herbivores, ii) managed by a couple or by wider forms of associa-
tion. The approach showed that each type of livestock system operation was associated with a 
different ecological intensification profile. It also highlighted the impact of available land, the 
farm and farmer history, on the livestock system operation and the EI profile. This confirms the 
need to understand and analyse the farming system, taking into account the trajectory of these 
systems (Milestad & Darnhofer, 2003 ; Schiere et al., 2012): the systems with the most agro-
ecological practices are those developed gradually within the trajectories of couples who were 
seeking self-sufficiency in food and reduction in inputs rather than the expansion of their farm. 

But, this approach does not explain every connection between livestock system operations and 
ecological intensification profile. Other dimensions are involved in the farmers’ reasoning to 
manage their system: work, economic aspects, wishes and farmers’ values. 

…with limits 
Our approach to goat systems, their operation and their EI profile is a choice of departure, even 
though the reality observed emphasizes rare cases of goat specialization. Similarly, the construc-
tion of modalities for each variable depends on the diversity of situations and observed practices 
in the studied area. Our proposed typology has therefore a local and located character, while the 
proposed approach and framework have the ambition to have a more general scope. Factors iden-
tified in this analysis that can discriminate types, such as the size of the goat herds, the product 
added value (goat’s or mixed cheese, market or milk delivery) and the history of the goat unit in 
the farm, are also candidates for generalization to other samples. 

We limited ourselves to a consideration of ecological intensification at farm level when it could 
be carried out at larger scales. Several authors (Zhang et al., 2007 ; Power, 2010) show that eco-
system services and disservices are often expressed at a wider scale than the farm. We have not 
considered the exchange of resources (hay, manure, work) among farmers at local level, and have 
not identified a form of food self-sufficiency that would favour buying local food (e.g. hay from a 
neighbour) purchase outside the territory (e.g. Spanish alfalfa, hay from the Crau, soybean meal 
from Brazil). 

Methodological choices to improve 
To build the ecological intensification profile, we have chosen to count the number of manage-
ment practices associated with each agroecology principle (Altieri, 2002) recalled by Dumont et 
al. (2013). In order to assess the performances of the livestock farming systems, Mena et al. 
(2012)  also constructed variables on practices, but based on organic farming specifications and 
using weighting techniques to construct the variables. In (Guyomard et al., 2013), the perfor-
mances of the livestock farming systems are also assessed through the link between the practices 
and 5 "meta-performances": economics, production, use of natural resources, environment and 
social. In our case, we were not able to rely on a set of specifications as in organic farming, and 
we did not seek to quantify the influence of each practice on a type of performance. We sought 
less to assess the proximity of the EI profile of each system to an ideal profile that would have 
high modalities for each principle, than to understand how the functioning of a system and the 
way it was constructed plays on the profile obtained. What is more, assessing performances is 
difficult and controversial because it often results from a contextualisation of bibliographical 
knowledge, or from a generalisation of local experiences (Bidaud, 2013). Other studies have 
sought to link intensification and ecologisation of practices, based on the reading of a diversity of 
livestock farming systems (Riedel et al. (2007), Vall et al (2011) and Ripoll-Bosch et al. (2012), 
for example). All of these studies mobilised indicators to quantify the intensification and 
ecologisation of practices, which led the authors to define the perimeter of what constituted eco-
logically-intensive systems to certain combinations of practices. 
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We intend to continue this work by refining the inclusion of other management practices in the 
construction of the EI profile and applying it to other livestock situations. 

 
Results to be repositioned in the agrifood system 
This study is centred on the practices and strategies of livestock farmers. It has to be resituated in 
the territorial context of the agrifood system to understand how the individual strategies of farm-
ers interact with those of other players (Lamine 2012). We have mentioned the link between the 
absence of technical advice and an organised sector in goat farming and the diversity of forms of 
livestock farming which, in addition, are very largely diversified. In this region there is no official 
label for goat’s cheese. The « Brique du Forez » is a traditional product, but its composition fluc-
tuates depending on the farmer and the season, and it does not in fact benefit from PDO (Protect-
ed Designation of Origin) certification. A small dairy in great economic difficulty collects the 
milk from the “resource-centred” types of farmers to make the Brique du Forez, but the prospects 
are rather uncertain. Developments in the systems rely hardly at all on collective dynamics or 
advice specific to the goat sector, but on networks associated with the farm’s cattle productions 
when they exist, or on inter-individual relationships between farmers and consumers or between 
farmers. Some institutions such as the Chamber of Agriculture and the Parc Livradois-Forez, 
conscious both of the interest of these farms for the territory and of their isolation, are attempting 
with difficulty to relaunch collective dynamics. 

 
Conclusion 
We have shown the usefulness of this approach to understand and analyse the diversity of live-
stock systems and identify what promotes or limits the development of these systems to more 
ecologically-intensive forms. In a general context of goat farming combined with other herbi-
vores, the systems are often only partially agro-ecological, if reference is made to practices asso-
ciated with the five principles of Altieri (2002). The situations in which these principles are fol-
lowed the most successfully refer back to situations characteristic of small grassland farms, en-
gaged in cheese processing, aiming at self-sufficiency in forage, low-input use, and adaptation to 
the seasonal nature of goat herd production. These farms also demonstrate that mastery of the 
balances necessary for this type of system to function in an agro-ecological way, has been built 
up very progressively over time, confirming the importance of the time factor (Lamine 2011). We 
intend to continue this work by refining the inclusion of other management practices in the con-
struction of the EI profile and applying it to other livestock situations. 
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Abstract: In developed countries, the development of interactions between crops and livestock 
could enhance sustainability of agriculture, as an alternative to the specialization trends. 
Strengthening integration of crop and livestock at farm and territory levels may improve metabo-
lism efficiency of agricultural systems and enhance ecosystem services. It also allows diversify-
ing income sources and creating activities locally. To design such Integrated Crop-Livestock Sys-
tems (ICLS), the socio-economic contexts must be taken into account to overcome sociotechnical 
lock-in, through situated co-design with stakeholders.  

We present in this article a participatory approach to design ICLS at farm and territory levels in 
the Aveyron river watershed (South-West France). In this highly diversified area coexist irrigated 
or non-irrigated arable farming systems in lowlands and more or less intensive livestock systems 
in upper lands. With local stakeholders (farmers, land and water resources managers, environ-
mental associations, collect and storage organisms, agricultural advisors) we built a diagnosis of 
local crop-livestock integration challenges and issues, identified the existing interactions and im-
agined promising options of integration. These options were articulated in two scenarios: a “terri-
torial integration” scenario referring to large flows of products between lowlands and highlands, a 
“collective-level integration” scenario referring to small groups of farmers exchanging products 
and collaborating in a flexible way. These two scenarios have been discussed and assessed using 
a multicriteria assessment based on the participative diagnosis. Through our assessment and de-
sign participatory approach, stakeholders identified and described different ways for sustainable 
crop-livestock integration based on the local biophysical and social resources and the diversity of 
farming systems. At territorial level, integration would occur through collaboration between crop-
specialized areas producing alfalfa for livestock areas. This collaboration would be driven by 
cooperatives and set on a large scale. At collective level, integration would occur through collec-
tive organisation and informal agreements between farmers, animated and organised by a farm-
ers’ association. The combination of both approaches is discussed as an opportunity for deep 
crop-livestock integration and transition in farming practices towards more agroecological prac-
tices.  

Keywords: crop-livestock integration; participatory design; multicriteria assessment; territorial 
synergy   
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Introduction  
The challenge of developing sustainable farming systems has led researchers to build holistic 
approaches based on interdisciplinary frameworks (Holling, 2001). Changes in technical practic-
es, work or supply chain organization, require combining different sources of knowledge and 
imagining new production systems, suitable for farmers and supported by public policies. Several 
conceptual and methodological frameworks have been developed to design innovative farming 
systems with stakeholders, to initiate this forecasting of new production systems. Among others, 
agroecology (Wezel et al., 2009), social-ecological systems (Anderies et al., 2004 ; Ostrom, 
2009), ecological modernization (Horlings and Marsden, 2011), socio-technical systems (Geels, 
2004), complex adaptative systems (Hall and Clark, 2010), highlight the necessity of considering 
interactions within and between the social and ecological systems in which the farming systems 
take place and the dynamics of social and institutional innovations equally as biotechnical ones. 
Key properties have been identified to improve sustainability of the farming systems: resilience 
(Folke, 2006), adaptiveness (Darnhofer et al., 2010) and at the crossroad sustainagility (Jackson 
et al., 2010). The objective to ensure present and future human wellbeing and health put the light 
on the necessity to protect, restore and ensure resilience of ecosystem services (MEA, 2005). Re-
cently, Biggs et al. (2012) have characterized principles for resilience of ecosystem services in 
which sustainability is seen as a process rather than a state, since the objective is to face together 
local and global, current and future social-ecological issues.  

To design sustainable farming systems, a variety of methods and tools have been developed ei-
ther to build new systems in a de novo design process or to improve the sustainability of existing 
farming systems in step-by-step design (Meynard et al., 2012, Martin et al., 2012). In the work 
presented hereafter the focus is made on building breaking innovations in de novo design. In tran-
sition approaches, Geels and Schot (2007), Lamine and Bellon (2009) or Lamine (2011) analyze 
the technical, organizational and social changes underpinning new configurations of the whole 
socio-ecological systems. Etienne (2010) proposed a participatory methodology called “compan-
ion modelling” to design solutions based on local and scientific knowledge and to propose collec-
tive management solutions. Following these authors, we try to develop multi-level and multi-
domain options of change, articulated in “portfolio of promises” (Elzen and Spoelstra, 2010).  

In intensive agriculture area, the development of new interactions between crop and livestock 
enterprises is often seen as way to enhance sustainability of farming systems. Integrated Crop-
Livestock Systems (ICLS) have been studied in several contexts for their interest regarding nutri-
ent cycling and eco-efficiency (Wilkins, 2008 ; Russelle et al., 2007) and the provision of ecosys-
tem services through the enhancement of agroecological processes (Dumont et al., 2013 ; 
Lemaire et al., 2013). Bell et al. (2013) show their benefits for productivity, soil fertility, and risk 
management regarding both market and climate fluctuations. De Moraes et al. (2013) show that, 
in Brazil, spatial crop-livestock integration within farms gives the opportunity for sustainable, 
well-balanced soil-plant-animal systems and a greatest profitability and stability of economic 
results. In face of standardization, labor force and drudgery constraints, mixed farming systems 
rapidly disappear. While it is often considered that livestock will not return into farms where they 
disappeared (Lapierre, 2004; Wilkins, 2008), several authors propose to analyze the potential and 
possibilities of crop-livestock integrations at the local (territory) level (Hendrickson et al., 2008; 
Lemaire, 2007; Wilkins, 2008). Such a territorial organization makes strongly arising actors’ co-
ordination, agro-chain organization and governance issues (Moraine et al., 2013).  

Our participatory design approach aims at developing ICLS coping with the local resources and 
constraints of socio-ecological systems. Considering Biggs et al. (2012) and Bonaudo et al. 
(2013) principles, we pay attention to the following objectives: increase of diversity of land use 
and connectivity of biodiversity habitats, and the parallel coordination between actors of the so-
cial system; development and sharing of local knowledge and its hybridation with scientific 
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knowledge; flexibility and adaptability to climatic and market uncertainties. Stirling (2011) high-
lights the interest of “pluralizing progress” by targeting “transformative diversity” rather than 
unidirectional or normative transitions. Our interpretation of these principles brings us to consider 
a diversity of crop-livestock integration pathways in our case study, in order to initiate multiple 
transformations coping with different socio-technical contexts.  

This paper presents our methodology and first results of participatory design of crop-livestock 
systems in Aveyron river basin in South-Western France. The first step is presented in section 2. 
It consists in a participatory diagnosis of current challenges of agriculture and the potential for 
crop-livestock integration. After this diagnosis, we identified two pathways for crop-livestock 
integration: one at territorial level on a rather large scale, the other at the level of farmers’ groups. 
The methodologies and first results of these two approaches are presented respectively in sections 
3 and 4, and their complementarity and consistency is discussed in section 5.  

 
Participatory diagnosis of the farming systems and challenges on the Aveyron river 
basin  
 
Method of participatory diagnosis 
The first step of our approach is to carry out a diagnosis of the agricultural systems of the studied 
area and the associated issues. For this, three participatory workshops have been organized. 
The stakeholders participating in the three workshops were representing four poles of interest:  

 public goods management:  rural development and natural resources management agents; 
 economic feasibility: collect and storage organisms; 
 landscape, environment and life quality: representatives of water management institutions, 

nature conservation institutions and environmental association; 
 technical and organizational consistency: farmers and technical advisors.  

 
They were from five to ten participants present at each workshop, each during half a day. A re-
searcher played the role of facilitator to animate the discussion, distribute the speech and refor-
mulate questions and ideas, using maps of the territory to localize the information.  

The first workshop was focused on the description of current farming systems and their main 
issues (about resources management, conservation of biodiversity, economics, work, etc.). The 
second aimed at identification of potentially interesting options of change, and the third was the 
building of scenarios of implementation of the options in farming systems at territory level (Mo-
raine et al., 2013). The whole participatory diagnosis is presented in Fig. 1. 

Farming systems and challenges of the territory 
During the first workshop through a structured brainstorming stakeholders described main farm-
ing systems of the studied area and the associated challenges for their sustainability. 

The uplands of the Aveyron watershed are specialized in ruminant’s livestock production.  In our 
study, we focus on the region of “Ségala”, a region of valleys with grasslands and forage crops. 
As in other French regions, the increase of farm size, economy of scope, specialization and inten-
sification are the main dynamics of farming systems. Farmers, technical experts and references 
show that this region is non autonomous mostly because of high animal pressure inherited from 
the maize-based intensification of production. Less productive areas of farms or even part of the 
agricultural region are threatened by abandonment or being abandoned. The liberalization of milk 
quotas is encouraging an additional intensification of the milk production and an increase of the 
herd sizes. Maize surfaces grow at the expense of grasslands. The feed (straw, protein, forage) 
importations strongly expose farmers to the world agricultural markets fluctuations and represent 
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an important environmental cost. Climate fluctuations, especially frequent droughts, threaten the 
forage production and make it dependent to irrigation. The low availability of forage during these 
periods raises their price. These economic difficulties and workload in livestock production im-
pact the attractiveness of farming activities.  

The lowlands of the Aveyron watershed are dominated by irrigated maize on alluvial soils and 
short cereal rotations (sunflower / wheat) dry or irrigated on more and less deep clay-calcareous 
soils. Much of these cropping systems use fertilizers and pesticides intensively. Erosion is locally 
strong and soil fertility is often considered as declining. Although these farming systems are very 
productive and profitable on the short run, their sustainability is discussed because of inputs con-
sumption, risks of pollution and intensive use of natural resources, water in first place.  

Water management is indeed a major stake of the region. The water demand by different activi-
ties, mainly agriculture, is structurally larger than its availability. Consequently, the Aveyron wa-
tershed shows very recurrent and important water shortages due to irrigation. The water deficit is 
evaluated, at the watershed level, around 5 million m3 (Mm3) on a watershed of 1560 km2. 85 % 
of the irrigation is concentrated on the lowlands, where irrigation restrictions occur frequently, 
implying tensions and harsh negotiations (Debril and Therond, 2012).  

From challenges to scenarios of crop-livestock integration 
During the second workshop through a card sorting method stakeholders proposed explorative 
change options to deal with challenges for farming sustainability identified in the first workshop. 
These options are either in technical or organizational domains. In the third workshop we led 
stakeholders to build two contrasting scenarios that describe alternative future pathways of the 
local agriculture integrating a set of change options identified in the workshop 2.  

Alternative scenario 1: Crop diversification appears crucial to enhance sustainability of cropping 
systems. Introducing fodder crops, temporary grasslands, in crop rotations could reduce the need 
of pesticides and fertilizers. The economic risk due to climate and market uncertainties could be 
reduced by diversification also. Local production of animal feed in diversified cropping systems 
could limit the replacement of grasslands by forage crops (maize) in Ségala, where maize is still 
more cultivated in poorly adapted soils. The main logic of this scenario is to develop production 
of forage crops and protein crops in Aveyron’ lowlands, where diversification and reducing water 
withdrawals are the main issues, to meet requirements of livestock systems of Aveyron’ uplands. 
In this scenario, the supply chains, mostly cooperatives, play a key role of intermediary and or-
ganize the technical changes. Information and governance is mainly “vertical”: from farmers to 
supply chain and back.  

Alternative scenario 2: This scenario is based on the concept of territorial autonomy and sover-
eignty, which aims at collective actions in local groups of farmers to exchange products and or-
ganize land use in order to strongly increase their autonomy. In this scenario, the objectives of 
farmers are not focused on production levels but on the autonomy at collective level. This implies 
redesign of practices and objectives of farming, e.g. the reduction of stocking rate. Knowledge 
exchange is particularly important in this scenario: collective learning and experimentation are 
core issues. Information and governance is mainly “horizontal”: between farmers, with the help 
of animators of the farmers’ association.   

In the following sections we present characteristics of the two approaches. Our underlying hy-
pothesis is that multiple pathways toward sustainability could be an answer to the diversity of 
expectations, needs and farmers’ identity and values. 
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Cropping systems design in lowlands 
The design workshop gathered one technical advisor and six farmers during one whole day, ani-
mated by a researcher playing the role of facilitator. Upland farmers did not participate because 
this workshop focused on the technical practices in lowland farming systems. The method of this 
design workshop has been developed by Murgue et al. (2014). It is constructed to open up and 
then narrow the space of possibilities, by a preliminary introductive sequence on the expectations 
and stakes of participants. This sequence allowed us to pass from our question, which came from 
a scientific viewpoint that was not necessarily shared by the participants, to a question accepted 
by the entire researcher-actor group. The validated question was “On the territory, what crop rota-
tions and technical practices could be envisaged to answer to the upland livestock systems’ re-
quirements?”. 

Then a phase of directed brainstorming led the group to freely express individual ideas for change 
compared to the current situation. We then organized collective selection of the ideas that seemed 
the most interesting, and asked the group to detail the implicit objectives and characteristics of 
each idea. Finally, we asked participants to describe the territory entities (field/farm type, soil 
unit…) that would be touched by the change and factors limiting the change. The latter corre-
sponds to thresholds of technical, economic, and organizational acceptability for farms (resulting 
in the definition of the part of the area in the concerned farms). 

We call “options of change” ideas collectively described in a form that is stable and accepted by 
the group. Farmers of the lowlands participating in the workshop agreed that supplying livestock 
farms with fodder crops could represent an opportunity for them to diversify their crop rotations, 
thus reducing some inputs of which irrigation water. The main acceptable and realistic option of 
change for them is to insert alfalfa in their cereal crop rotations and maize monoculture. Alfalfa is 
an interesting crop as it may improve soil fertility by symbiotic fixation of nitrogen. As a semi-
perennial crop, alfalfa would ensure soil cover that may reduce both erosion and the stocks of 
weeds. Farmers consider alfalfa would be cropped with irrigation when water is available, or 
without irrigation in dry years. During the years of water shortage, this strategy should allow us-
ing available water to secure the yields of maize whereas alfalfa, due to its profound root system, 
is able to grow and ensure at least low yields in dry conditions.  

Alfalfa cultivation constraints were discussed. The technical knowledge is a crucial point and 
could be the source of failures in cultivation resulting in crop abandonment. Moreover, the ques-
tions of specific material, workload and conditions for the harvest of alfalfa and the security of 
outlets were extensively discussed. To overcome these problems, different levels of development 
of alfalfa have been envisaged by workshop participants. 

The first level is the development of alfalfa in farms where small livestock enterprises remain, or 
where livestock has been recently stopped. As these farmers are often used to alfalfa cultivation, 
they could value this knowledge by developing alfalfa in their cropping systems and maintain 
their grasslands surfaces, and relay this knowledge to neighbor farmers.   

The second level is the development of alfalfa in a large range of farms. The cooperative would 
be in charge of providing technical advices and would fully take in charge the harvest organiza-
tion and achievement. This would ensure quality of harvested alfalfa and management of logistic 
constraints such as adapted and regular flow to the drying oven. 

The cooperative plays a role of intermediary between lowland and upland farmers and ensure a 
regular and adapted production quality and contracting aspects to guaranty an adequacy between 
offer and demand on the long run.  
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Other options of change were imagined, notably the diversification with other crops like pea and 
faba, but farmers rejected totally the possibility to implement it in their cropping systems due its 
high variability of yield.  

 
Assessment of options of change 
We assessed impacts of main option of changes compared to the current situation, at the farm and 
lowland landscape levels, using a geographic information systems (Murgue et al., this confer-
ence) and dedicated indicator calculators. Four variables were used to estimate area and farms 
concerned by the different options of change: soil type, crop rotation, irrigation and technical 
practices.  

Three options of changes were assessed, from a “low-adoption” option, in which development of 
alfalfa is restricted to farms where livestock remain or has recently disappeared, to a “maximum-
potential” option in which alfalfa is cropped widely and irrigated as far as possible. These options 
concern from around 1900 to 4800 ha of alfalfa introduced in the area (on 40 000 ha of field 
crop).  

The simulated performances regarding yields, production costs, semi-net margins, irrigation wa-
ter and working time were estimated on the basis of data collected from farmers and technical 
advisory services. These performance criteria were calculated at the cropping system level, per ha 
per year for the whole crop rotation, and then aggregated for the whole lowlands area. All the 
values have been presented, discussed and consolidated with the participants in a specific second 
meeting.   

In all scenarios, switching from maize monoculture to alfalfa / maize rotations (3 years alfalfa 
then 3 years maize) or from sunflower / wheat to alfalfa (x3) / [wheat/ sunflower] (x2) have been 
estimated as economically interesting. Production costs are strongly decreased, resulting in an 
average better economic margin.  

Water withdrawn for irrigation is also evaluated as lower with alfalfa introduction. In a “water 
economy” scenario, 1.6 Mm3 are saved, that is around 10 % of the global water demand of low-
lands and 30 % of the mean water deficit. The work criteria would be improved as alfalfa requires 
few technical interventions compared to maize monoculture. Scientific literature outlines agro-
nomic benefit of alfalfa introduction, evaluated as one herbicide spreading saved on the following 
crop and a reduction of the global pest and diseases pressure. Nitrogen supply is evaluated as 50 
kg N/ha the first year after alfalfa and 20 kg N/ha the second year (Thiebeau et al., 2001).  

Regarding the covering of the uplands (Ségala) requirements, the production of alfalfa in the dif-
ferent scenarios could supply 90 to 200 % of the current inputs of fodder. Alfalfa is an interesting 
fodder as it is very rich in protein while good for rumination and animal health. The substitution 
of a part of maize by alfalfa could reduce up to 17% of the current needs of concentrates.  

Main outcomes of a territory integration approach 
In the territory approach, the design phase is important as it is the time when local stakeholders 
consider new practices and conditions of their development. Assessment outputs have been con-
sidered, both by farmers and representative of cooperatives, as interesting and encouraging for 
further reflections and tests. This territory approach allow identifying changes considered as ac-
ceptable in farms by farmer themselves and estimating potential impacts at the upper level. 

The territory approach is also an attempt to generate a kind of “common goods” vision of the 
complementarity between uplands and lowlands, through the development of synergetic interac-
tions between the two areas: the production of alfalfa in lowlands is a manner to diversify crop 
rotations and manage agronomic sustainability of the cropping systems, with a guaranteed outlet 
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Method 
The collective integration approach has been developed within an existing group of farmers of the 
intermediary area between lowlands and uplands of the Aveyron river watershed. They all belong 
to a formal association with an animator. In comparison with the general challenges and con-
straints of farming systems presented in section 2.2 they present the specificity of a wide diversity 
of crop and animal productions at the collective level, and a large share of organic farming sys-
tems.  

One design workshop has been conducted with twelve farmers, almost as crop specialized as 
livestock farmers, and the association animator. The design workshop has been conducted using 
the same method as in territory approach (see 3.2) except that options of change are expected in 
broader domains than cropping systems. Around twenty other farmers participated in the reflec-
tion through sending descriptions of their farms, the products they want to exchange and some 
ideas of coordination. 

Design of coordination options for improving autonomy at collective level 
In this section we present the options of change imagined by farmers of the group in cropping 
systems to provide feed to livestock systems, in these later to meet needs of the first ones and the 
necessary organizational changes to support the two types of change.  

Options of change in cropping systems for livestock feeding. Multi-crop mixtures (“meslins”) 
including legumes are proposed as principal option. It is practiced by several organic farmers to 
reduce the occurrence and incidence of crop diseases and support yield despite low or no fertili-
zation. Furthermore because of the often high density of cover they allow a good control of 
weeds. For crop specialized farmers, this practice raises some problems: even if it is possible to 
segregate grains from different species, many species are dedicated to animal consumption and 
not accepted by collect organisms for being too rare, or badly paid. However, the use of meslins 
in animal diet is interesting as it has often good protein content, allowing reducing the share of 
soybean cake or other protein-rich concentrates distributed to balance low-protein forage and feed 
concentrates. The management of crop mixtures, in particular the proportion of the different spe-
cies when sowing, depends on the required grain composition at the end. Livestock farmers who 
know how to associate the different crops could help arable farmers to calibrate their mixtures 
and livestock systems could be outlets for these meslins. The introduction of alfalfa in crop rota-
tions is also an option to provide livestock systems with high quality fodder. The interests for 
cropping systems are the same as exposed in the territory-approach section. In this case, the har-
vest would be done by livestock farmers who get the material and technical know-how to carry it.  

Other crops such as linen and hemp have also been envisaged for their complementary interests 
in livestock feeding. Engrain (Triticum monococcum) is currently cropped by arable farmers for 
its low rate of gluten, very sought by organic and pro-health shops. Besides, it has long straw and 
so good straw yield that is interesting for livestock farmers. The cost of shelling the grain is high 
but the organization of an intern market could justify and initiate a collective investment to equip 
with shelling machine.  

Options of change in livestock systems for returns to cropping systems. Organic farmers 
without animals are often struggling to find organic fertilizers, essentials for maintaining soil fer-
tility. Agreements between crop and livestock farmers of the group are envisaged to provide the 
first ones with livestock manure. The spreading material would come from livestock farmers. 
This option is of particular importance as it really argues for the implication of the field crop 
farmers in the general partnership. The implication of farmers with confined animals (e.g. poul-
try) could be interesting as they often don’t have enough agricultural area for spreading their ni-
trogen-rich animal waste.  



 

1373 

The circulation of animals is also an option envisaged for some animal types (heifers, beef). The-
se animals could use land like non-mechanized permanent grasslands or temporary grasslands in 
crop rotations, and maybe crop residues or cover crop if adapted. Circulation of animals between 
farms requires installing fences on plots, and a good coordination for the watching and care to 
animals.  

The introduction of livestock enterprises in crop farms has also been envisaged. As farms often 
have unused buildings, confined animals in these buildings could generate organic manure local-
ly. This option would be supported by partnerships between livestock and field crop farmers for 
knowledge exchange, technical and organizational support.  

Conditions of implementation of the options. To develop interactions between them, crops and 
livestock farmers would handle specific logistic and organizational issues usually taken in charge 
by cooperatives, storage and supply sectors. For example, manufacturing feed for animals on 
farm necessitate being able to conserve the harvests, through drying, storage, ventilation. Collec-
tive enterprises are envisaged to do this. Farmers see it as an opportunity of better valorization of 
crop products, development of new activities and contribution to local employment. Farmers wish 
to develop direct sales infrastructures to add value to their products and share together this added 
value, on the basis of the local provenance of the products.  

The definition of prices for traded products within the group would also be performed in collec-
tive: by providing references, developing frameworks for multi-year and collective agreements: 
group demands, make projections of crop rotations, etc. It is necessary to consider the forms of 
multi-year contract to avoid opportunistic behavior: agree on a price favorable to both parties on 
the long run regardless of one year results.  

Main outcomes of a collective integration approach 
The collective integration approach emphasizes the optimization of local resources by solving 
individual constraints through collective organization. The objective is to find the best compro-
mise between collective and individual use to every type of resource. The collective allows the 
development of new activities, transformation of products and direct sales, by introducing more 
flexibility. In the collective integration approach, quality of human relations and collective gov-
ernance have a central place. The animation, ideas and knowledge sharing helps to structure new 
initiatives and maintain solidarity between farmers.  

Transversal analysis, discussion and conclusion 
A comparative analysis of the two approaches presented above leads us to several elements of 
discussion and key conclusions. 

In terms of methodology, the partners involved in the two approaches are very different: coopera-
tives in the territory approach, organic farmers’ association in the collective approach. Their in-
terests and constraints are different and their criteria of performances also: scenarios in territory 
approach include the criteria of critical volumes of crops to guarantee the profitability of collect 
and storage, whereas in the collective approach the flexibility remains high. The assessment 
framework we proposed had to be wide enough to cover the different aspects of this contrasted 
scenario and question the envisaged scenarios.  

Regarding the ecological system, the current and envisaged planned diversity is higher in collec-
tive approach than in territory approach. The ecosystem services and environmental benefits 
should then be higher in the systems designed by collective approach. However, it can be noticed 
that the area concerned by options of change envisaged through the collective approach remains 
very small, compared to the territory approach in which large areas are concerned by the changes.  
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Regarding the social system, option of changes envisaged by the territory approach are strongly 
dependent of the local cooperatives involvement; latters would have to organize and perform 
technical advices to farmers, alfalfa harvest, processing (e.g. drying) and transportation and or-
ganize and ensure stable market of alfalfa. In such an organization farmers would have not much 
decision room in the production and the distribution of the added value of alfalfa. The governance 
issue also arises in the collective approach: as in every human group, relations between farmers 
will determine the collective choices made and the nature and dynamics of changes.  

The conditions of implementation of changes are also very different between the two approaches. 
In the territory approach, one important change must be done with the introduction of alfalfa, but 
it is the only one. We presume that the technical knowledge could be acquired with the support of 
cooperatives with rather top-down logic. In the collective approach, numerous changes of differ-
ent nature would be implemented. A dynamic of collective continuous learning and change would 
have to be launched, that could be stimulating but is not exempt of risk and may be sometimes 
not obvious for farmers to manage and sustain (Pahl Wostl and Hare, 2004).  

Finally, we do not anticipate the possible reluctance to changes: farmers who don’t want to 
change their practices, those who feel excluded of the groups and other political or social obsta-
cles.  

There are no obvious conclusions about the most adapted of the two approaches to deal with sus-
tainability challenges. Above all because, as Stirling (2011) shows, sustainability has no unique 
direction and finalized trajectory. Then because our approaches need to be reinforced by an inte-
grated assessment of each options of changes envisaged through the collective approach, and the 
assessment of the ones produced by the territorial approach remain to be completed (for example 
on environmental issues). Our ambition here is to present and put in perspective the two types of 
design process for identification of potential ways to develop interactions between crop and live-
stock systems. The ecologization of agriculture through crop-livestock integration cannot be re-
stricted to one or the other approach, but must be designed to fit with each territory or farming 
system characteristics and stakeholders’ preferences. The collective approach may be interesting 
for the diversity of ideas and practices developed, whereas the territory approach proposes quite 
rapid changes on a large scale and appear interesting especially for water quantity challenge.  

Moreover, the dynamics of change should be studied and accompanied by research on the long 
run, the present work being promises of new practices and organization more than a plan for ac-
tion.  

 

As a conclusion, this work proposes an example of “situated” participatory design, in which the 
way of working with farmers is different from one collective to another, taking into account their 
particularities, values and beliefs. In this way we target the diversity of the current socio-technical 
systems of the territory. Despite the lack of quantification of impacts and benefits of the designed 
systems at this stage of the research, we outline the complementarity of the two approaches to 
contribute to sustainable development of the studied territory. The development of the two ap-
proaches could allow “cross-fertilization” by inter-nourishing dedicated reflections, in which the 
researchers have an important role of transmission and translation of knowledge and ideas.  
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Abstract: Among the different paradigms addressing the issue of the transition of agri-food sys-
tems, we situate our study in the agroecological paradigm, considering that agri-food issue in-
cludes employment, food governance, environment and consumption (Stassart et al. 2012). With-
in this framework, the present communication discusses the processes of “ecologisation” of agri-
food systems through the analysis of the interactions between two agroecological niches: organic 
farming and conservation agriculture. Organic farming is a well-known model that prohibits the 
use of chemicals, that is subjected to public regulation and clearly identified on the market. Con-
servation agriculture aims to maintain soil fertility and prevent soil erosion through the applica-
tion of minimal soil disturbance (reduced tillage), permanent soil cover and crop rotations. This 
model is recognized by the FAO but has less visibility in society than organic farming. 

In previous works, we mobilized the multi-level perspective of the Sustainability Transition Stud-
ies (Geels and Schot 2007) and developed the metaphor of the insularization to characterize the 
specificities of the transition process to conservation agriculture. The present communication uses 
this theoretical framework to analyze several farmers' transition pathways that articulate organic 
agriculture and conservation agriculture. The analysis will consider how these two models con-
verge on some aspects while simultaneously presenting several technical, organizational and cog-
nitive incompatibilities. It will aim to understand how farmers connect or disconnect these two 
models in different ways. Besides, this investigation seeks to provide a better comprehension of 
the crossing of different niches of innovation, the challenges and obstacles it brings about and the 
potential in term of sustainability. 

Keywords: organic farming, conservation agriculture, Sustainable Transition Studies, lock-in 

 
 
Introduction 
Among the different paradigms addressing the issue of the transition of agri-food systems, we 
situate our study in the agroecological paradigm, considering that agri-food issue includes em-
ployment, food governance, environment and consumption (Stassart et al. 2012). Within this 
framework, the present communication discusses the processes of “ecologisation” of agri-food 
systems through the analysis of the interactions between two agroecological niches: organic farm-
ing and conservation agriculture. Conservation agriculture (CA) and organic farming (OF) are 
two agricultural models based on different founding principles. Organic farming, in its lightest 
version, is based on the non-use of chemical inputs. Conservation agriculture is usually defined 
by three main principles (Kassam et al., 2009, 2010; Lahmar, 2010 ; Scopel et al., 2013) : 1) min-
imal disturbance of the soil (reduced tillage or no-tillage240) ; 2) soil cover (by crop residue or 
cover crops) ; 3) appropriated crop rotation (to control weeds, pests and diseases).  

                                                 
240 There is a wide range of reduced tillage techniques: they all have in common the non-inversion of the soil and aim to shallower 
cultivation. They can go from quite deep tillage (sub-soiling) to no-tillage (direct seeding). Therefore, a large diversity of terms 
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Empirical observations and several studies demonstrate that, nowadays, there is a growing num-
ber of dynamics of convergence between CA and OF (Fleury et  al.,  2011;  Peigné  et  al.,  2007). 
The convergence of the two models has a great potential in term of sustainable transition but, so 
far, it raises many difficulties and remains very challenging for farmers. 

Based on the analysis of farmers’ trajectories in the Walloon region (South of Belgium), this 
communication aims to understand how farmers cross the two niches (what are the transition 
pathways that allow the convergence of the two niches?), what are the main difficulties they face 
and what can sustainable transition learn from the crossing of the two niches? 

 

Organic farming and conservation agriculture 
In the Walloon region (South of Belgium), our investigation area, several farmers experienced 
reduced tillage in the early 1980's. Since then, the Walloon agricultural surface under reduced 
tillage has expanded and, nowadays, is estimated to be between 15 and 20% for winter wheat 
crops and less than 10% for other crops (Greenotec 2012). Although the Walloon surface under 
organic farming is smaller (7,6% in 2012) than the one under reduced tillage, conservation agri-
culture has less visibility in the society. This is a consequence of the difference in their respective 
historical development and official recognition: CA is a professional model developed mainly by 
farmers while OF involved, since its beginning, farmers but also consumers and social move-
ment. In terms of recognition by public policies, CA is acknowledged by some initernational in-
stitution like the FAO as a model for sustainable agriculture and soil conservation. It is supported 
in various ways by some national or regional governments: by the founding of farmers’ organiza-
tions or research programs, through agri-environmental incentives, etc. But CA remains a way of 
producing that is not clearly identifiable  - no private standard book - that has no legal framework 
and that has no translation in terme of qualificatrion of product . At the opposite, OF is a produc-
tion method that has expand to processing and marking through the officially defined by a Euro-
pean regulation (since 1991). Based on his environmental added value it is supported by public 
policies in various ways : financial incentive for conversion and organic farming , public regula-
tion on certification and linked to the organic qualification of product it has a market recognition.  

The position of the two models regarding the conventional agricultural model is very different. 
Historically, OF carried a critic of the dominant agricultural model and built itself in opposition 
to the conventional agricultural model241, while the position of CA regarding the dominant model 
is more complex and ambiguous. AC and OF rest also on various critic of conventional agricul-
ture research program and the knowledge production of sciences with different historical roots 
and perspectives.  

In previous works, we analyzed the transition to conservation agriculture with the multi-level 
perspective of the Sustainability Transition Studies (Geels and Schot, 2007). In this perspective, 
transitional processes are interpreted as being the dynamics of inter-action between three analyti-
cal levels defined as follows:   

 Niches of innovation are spaces where radical new approaches emerge to then mature and 
progress while remaining more or less protected from the pressure of selection exerted by 
the regime. 

                                                                                                                                                           
might be used to describe reduced cultivation (see Kassam et al., 2009): reduced tillage, minimum tillage, conservation tillage, 
etc. No-tillage, zero-tillage, no-till techniques and direct seeding refer more specifically to the non-disturbance of the soil. In this 
paper, we use the term “reduced tillage” to embrace all the techniques that do not encompass plowing. 
241 Nowadays, the situation of OF is a bit more nuanced and its distinctive features with the regime are less clear (Guthman, 2004; 
Vankeerberghen, 2011) but OF remains a niche clearly distinct from the conventional agricultural model thanks to the 
certification of its products. 
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 Socio-technical regimes are sets of norms, standards, beliefs, regulations, and cognitive 
routines, which direct and stabilize the trajectories of practices within a given orientation.  

 Socio-technical landscape is the environment considered to be exogenous in relation to 
the regime. It encompasses macro-economies, large-scale models of cultural representa-
tions, and macro-political trends and developments. (Geels and Schot, 2007) 

 
To describe the process whereby links between the niche and the regime can be created, Grin and 
van Staveren (2007) proposed the notion of anchoring. The authors suggest that niche experimen-
tation, which emerged outside of the regime, becomes anchored in the regime. In previous works, 
we inverted this notion of anchoring to demonstrate how, in the case of conservation agriculture, 
the notion of insularization can describe the relations between niche and regime (Vankeerberghen 
et al. forthcoming). Contrary to the process of anchoring, the founding principle of conservation 
agriculture is a detachment from plowing, considered as an institution of the regime of conven-
tional agriculture production (Lal et al., 2007; Goulet and Vinck, 2012). Farmers’ trajectories 
analysis show that conservation agriculture is a niche that emerges within the regime of conven-
tional agriculture and not on its fringe as it is usually the case for niches, and for instance, as it is 
the case for organic farming. The process of insularization thus stems from socio-technical trans-
formations associated with transitional detachment from the conventional agricultural regime. It 
allows new trajectories of learning and practices – the island detaching itself from the continent – 
while drawing some of its normative techniques and models from conventional agriculture – the 
continent. Conservation agriculture is a niche that has ruptures but also strong continuities with 
the regime. 

According to the multi-level perspective, the emergence and the development of OF and CA re-
garding the agricultural regime are very different. It has several consequences in terms of transi-
tion pathways, innovation processes, professional references and identifications. 

 
Dynamics of convergence 
Even if, nowadays, there is a growing number of dynamics of convergence between CA and OF 
(Fleury et al., 2011; Peigné et al., 2007; Thomas, 2009), the number of farmers who associate CA 
and OF is very small. Intuitively we understand that the combination of no-tillage and no-use of 
herbicide is a strong challenge in agriculture to manage the competition between “crop” and 
“weeds” 

Who are the farmers who cross the two models? There is a wide diversity among each model 
(Van Dam, 2005; Vankeerberghen, 2012) (diversity of techniques and practices, environmental 
concerns, identities, criteria of professional excellence, etc.) and some farmers’ profiles are more 
likely to cross conservation agriculture and organic farming methods (Fleury et al. 2011). We will 
examine two kinds of transition pathways that cross OF and CA242. 

 

From organic farming to conservation agriculture 
The first transition pattern is the case of organic farmers who are interested in reducing tillage for 
economic, agronomic or environmental reasons (lowering fuel consumption and labor, preserving 
biological life in soil, improving soil fertility, preventing soil erosion).  

Hermann’s trajectory 
                                                 
242 The trajectories that we have described are archetypal trajectories of farmers that cross the boundaries between conservation 
agriculture and organic agriculture. They are part of a wider sample of 6 trajectories that we could design from a two years re-
search project about quality of soil and sustainable agriculture ( and from a present survey in organic agriculture(Vankeerberghen 
et al.  forthcoming).   
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Passionate about biodiversity, Hermann switched to OF in 1998, six years after his installation in 
the farm of his grand-parents. One of Hermann’s main motivations in farming is to promote liv-
ing beings: “I think that farmers’ role is to promote living things the most they can do. The insec-
ticides, pesticides, organic fertilizers the farmers use have a negative impact on life, it kills life. I 
try to do the opposite: I promote life”. Hermann also likes to investigate new methods that might 
help him in fulfilling his main goal. During the years after his conversion to OF, Hermann inves-
tigated successively Ramial Chipped Wood technique, permaculture, biodynamy and, more re-
cently, conservation agriculture and agroforestery. Besides promoting life in his farm, all these 
techniques are also means for Hermann to improve his farming system and to find solution to 
some problems he faces: decrease in yields, difficulties in weed control, stagnation of humus rate, 
etc. 

Hermann learnt about conservation agriculture through some activities organized by Greenotec (a 
Walloon association promoting CA) and through the visit of Manfred Wenz’s farm (a famous 
German farmer who combine no-tillage and organic farming). According to Hermann’s experi-
ence, there is a convergence between OF and CA on three points: cover crops methods, long crop 
rotations and the improvement of biological life in the soil. But, so far, Hermann did not drop 
plowing: in his current system, complete reduced tillage is technically impossible. 

 
From conservation agriculture to organic farming 
The second transition pattern is the case of farmers in conservation agriculture who are concerned 
about the impact of pesticides on the biological life and the quality of their soils and who find in 
organic farming techniques means to reduce their use of pesticides. 

It is important to discern the case of farmers who integrate organic farming techniques in their 
system (see Claude’s story) and the case of farmers who completely switch to organic farming 
(and become officially certified) (see Emmanuel’s story). 

Claude’s trajectory 

In the late 1990’s, several years after taking over his parents’ farm, Claude began to learn about 
reduced tillage techniques.  

« After I’d been plowing and using older methods for many years, I began noticing - year by year 
and almost always in the same spots – that the plow kept coming back up… I just couldn’t get it 
to go deeper into the ground. I figured it had to be some kind of compression or subsidence. The 
soil was so hard I couldn’t do anything with it.  […] And in spring I could see there was surface 
water building up in some places. Then, one day a guy from [French company] invited me to go 
and have a look at farms that were using products of the firm and where they had done no plow-
ing for a few years».  

This proved to be a major turning point for Claude: «Wow! I hardly slept for a week… Just 
couldn’t get it out of my mind». From that moment, he experiment reduced tillage in his farm and 
went on a learning process on conservation agriculture (reading books and journals, attending 
training, visiting other farms). From this learning process, the microbiological life of soil then 
became central to Christian’s activity and his assessment of his farming practices. He attributes 
diverse functions to living organisms present in the soil, to roots and to cover crops: 
decompaction and aeration of the soil, improvement of its structure and porosity, decomposition 
of organic matter, nutrients cycling, etc. In this view, the most important thing is to preserve and 
improve the biological life in the soil because of the essential roles it plays in production. 

In our hypothesis, the emergence of this “living soil” conception can be considered as a tipping 
point in the insularization process as it induces a large reconfiguration of farmers' cognitive rep-
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resentations and practices (Vankeerberghen et al., forthcoming). For farmers like Claude, soil 
conservation is achieved through reduced tillage but also through diversified cover-crops, the 
requalification of some principles of fertilization and pesticides reduction. 

Claude began to reduce his use of fertilizers. He believes that one should interfere with the soil as 
little as possible and continuously so that the humification process is not disrupted, but sustained. 
To do so, he developed diversified cover crops. Several years after his start with reduced tillage 
and cover crops, Claude began to reduce his use of pesticides because of their negative impact on 
soil life. Claude’s ideal system is organic farming. But he faces several difficulties to switch 
completely to OF mainly related to pesticides cessation. Obstacles in pesticides reductions are to 
be considered within the whole agro-food system (Ricci, 2010; Lamine et al., 2010) and regard-
ing the social norms valued in agriculture as well as “professional excellence” criteria (Cerf et al., 
2010; Vankeerberghen, 2011). Our field data identify four kinds of obstacles making it problem-
atic for farmers to give up using synthetic chemicals. The first one is the lack of alternative to 
chemical herbicides for weed control and cover crops destruction. The second one is the almost 
generalized absence of resistant varieties that makes crop protection very much dependent on 
chemicals. It is nevertheless interesting to note that several of the farmers we met grow a mix of 
wheat (often three varieties) to reduce the crop’s vulnerability. The third obstacle is the crop rota-
tion systems used by most of the farmers (usually biennial or triennial cycles) that make weed 
control and disease management harder. One of the barriers to the lengthening of crop rotation is 
the difficulty of selling diversification crops on the market (Lamine et al., 2010). In the case of 
Claude, the presence of sugar beet and potatoes that generate a high income but are damaging his 
soil structure is also a problem in his crop rotation. Eventually, high yield targets – a feature of 
the yield-oriented paradigm of the dominant agricultural regime (Mardsen, 2012) – constitute an 
obstacle to the stoppage of the use of pesticides as a decrease in the use of pesticides can cause a 
decrease in crops yields (even if that does not mean a decrease in farm incomes). 

Another obstacle that appears in Claude’s discourses is related to his professional identity and the 
negative image he has of some organic farmers he qualified as “hippies”, “baba cool”, etc. This is 
a quite frequent difficulty for new organic farmers or farmers who show interest in organic farm-
ing (Vankeerberghen, 2011). 

Claude is a typical case of farmers who tend towards OF and who integrate some of its tech-
niques but without switch to OF. A conversion to OF would involve a very deep reconfiguration 
of his farming system (crop rotation, crops and varieties, professional identity, etc.) that is not 
possible for him nowadays. 

Emmanuel’s trajectory 

Emmanuel’s trajectory is very different from Claude’s. In the middle of the 1990’s, Emmanuel 
started with reduced tillage on his parents’ farm. He learnt about reduced through the technical 
consultant of a tillage machinery company and was convinced about the system when he visited 
his farm. About 10 years later, Emmanuel took over the family farm. Simultaneously, he devel-
oped direct seeding and diversified cover crops that became the keystone of his farming system. 
From this moment, he began to select his cereal varieties in concordance with his cover crops. At 
that time, he also started to reduce his pesticides use. His main motivation to do so was the 
preservation of his health: “I had health problem when I was a child and I’ve always been con-
cerned about my health”, he explained. He decided to switch to OF and became certified in 2013. 
He explained that he needed to wait for his soil to be “ready” for the switch, meaning that he 
wanted to improve its structure and its self-fertility243. Moreover, he needed to master the tech-
niques of diversified cover-crops and direct seeding and to find the right technical adaptation to 

                                                 
243  This shows that the temporality of the transition partly depends on the temporality of the soil transformation. 
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maintain his system in organic farming. The main difficulty he pointed out was the complete ces-
sation of herbicides use. To manage it, he developed the strip-till technique244, associated with 
diversified cover crops. 

Emmanuel doesn’t face the same difficulties as Claude does because he has no sugar beet in his 
crop rotation. Besides, he is planning to integrate vegetables in his system to improve his crop 
rotation and to develop direct sales in his farm (to sell cereals for animal feeding, flour made of 
his cereals, vegetables and potatoes). For him, this project is fundamental to have a good added-
value on his organic production but also to lengthen his crop rotation. 

Emmanuel did not mention any difficulties related to his professional identity while he switched 
to OF. He says he’s always been different from other farmers (“marginal” as he says) and he 
doesn’t care much about other farmers’ opinions. He does not seem to share the dominant criteria 
of “professional excellence” in agriculture. 

  
Discussion 
The farmers’ trajectories described here above show dynamics that generate crossing and ex-
changes of techniques, knowledge and learning process between OF and CA. These dynamics 
take place at individual levels (farmers’ practices) but also at a collective level in farmers’ organ-
izations (such as BASE and TCS journal in France), hybrid networks of private operators (ma-
chine company – bioactivators (TMP) , cooperative (in France)…) and research institutes (such 
as FiBL in Switzerland, ISARA Lyon in France, etc.). In term of sustainable transition, the cross-
ings between OF and CA, their successes and difficulties, are interesting for several reasons. 
First, they reveal the weaknesses – vulnerability?-  of each model in term of sustainability: while 
affirming their founding principles and given them visibility, each model put aside (and even 
sometimes hides) other underlying principles. In the case of conservation agriculture, that is the 
dependency of the system to chemical herbicides (and more specifically of glyphosate) (Goulet, 
2008). For organic farming, it is the repetitive tillage and plowing (Fleury et al., 2011). Then, the 
crossings between OF and CA spur the farmers to go further in their transition process towards 
sustainability. Third, the technical challenges they create are driving forces for innovation. But so 
far, the crossing of the two models is challenging for farmers that have to deal with several diffi-
culties. 

Before going further in the discussion, we must clarify that the hybridation of techniques from the 
two models doesn’t imply the hybridation of models (as professional references). While, for 
farmers in CA, a reduction of pesticides and the use of some organic farming techniques might 
easily be implemented, a complete switch to OF is more difficult to achieve. For organic farmers, 
reduced tillage is quite easy to implement but zero-tillage is rarely used. In both case, the main 
obstacle is technical: weed control, destruction of cover crop and of temporary pastures. These 
functions are fulfilled by plowing and repetitive tillage in OF and by herbicides in CA (Fleury et 
al., 2011; Peigné et al., 2007). A hybridation of the two models implies a deep reconfiguration of 
the farming systems that might be difficult to achieve for many reasons. First, it might be ham-
pered by socio-technical lock-in. A good example is the difficulty in extending crop rotation (one 
of the solution for weed control without tillage and herbicide): for farmers, the extension of crop 
rotation implies the investment in new machinery but also the development of new market oppor-
tunities (that might not exist for some crops). Second, such a transition needs time: most of the 
farmers who succeed in crossing the two niches have a long-time transition. Many farmers asso-
ciate the time of the transition with the time the soil needs to improve its self-fertility and its 
structure, a condition that helps in the combination of OF and CA, according to them. In previous 
work, we demonstrate how transition to CA can be characterized as an insularization process 

                                                 
244  Strip-till technique consists in tilling the soil very superficially only in the seed row. 
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made of successive detachment from the conventional agricultural regime (detachment from 
plowing, detachment from the main soil conception (associated with the development of a “living 
soil” conception), detachment from fertilizers, from pesticides, from the yield oriented paradigm, 
etc.) (Vankeerberghen et al. forthcoming). Farmers who have gone far in their detachment pro-
cess are more likely to switch to OF. Eventually, such a reconfiguration of a farming system often 
faces an obstacle related to farmers’ professional identities. Each model also suffers from nega-
tive associated images: for many organic farmers, conservation agriculture is “for those who use 
pesticides” (Schneider et al., 2012). For many farmers in conservation agriculture, organic farm-
ing is not professional enough or has a “hippies” image. In this last case, farmers who detached 
from the dominant criteria of professional excellence are more likely to switch to OF, such as 
Emmanuel. 
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Abstract: In the era of globalization, agrifood systems do not always evolve towards more sus-
tainable patterns and are caught up in tensions between delocalization and relocalization. When 
analysing the evolutions of agrifood systems (linked to a type of production and sited in a given 
area), account needs to be taken of the way in which the changes are involved at different levels: 
livestock farming systems, systems for processing and distributing agrifood products, and the 
development of the territories in which these activities take place. This goal supposes that there is 
a methodology capable of analysing these evolutions. Our work proposes such a methodological 
framework, more particularly to report the joint evolutions of livestock farming systems and 
downstream operators in rural territories. It was based on the comparison of four case studies: 3 
in France (Vercors and Livradois-Forez for milk production and Cévennes for meat production) 
and one in Uruguay. This methodological framework, which uses a process approach, is orga-
nized to describe and qualify the ongoing dynamics in the joint evolutions of different aspects of 
agrifood involved in these changes over time. It includes, for an area and a type of production the 
evolution of: i) the livestock farming systems, characterized by a diversity of breeding systems 
and collective actions set up by farmers to assert and market their production, ii) the downstream 
operators, involved in the territory, described by the types of operators and the relationships be-
tween them, and iii) the “livestock farming system – downstream operator” interactions. We con-
sider two forms of these interactions: product marketing methods, i.e. the choices of product-
purchaser pairs, and vertical coordination modes between livestock farmers and downstream op-
erators, illustrated by the elaboration and implementation of a specification. We illustrate the use 
of this methodological framework and discuss how, by integrating various levels of actions, it can 
contribute to understanding the joint evolutions of livestock farming systems and downstream 
operators in rural territories, and to envisaging evolutions of agrifood systems towards more sus-
tainable patterns. 

Keywords: livestock farming systems, downstream sector, co-evolution, livestock territories, 
international comparative analysis  
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Introduction 
Farming System Research is based on the rationale that it is important to take the interactions 
between the farmer and his environmental and social context into consideration in order to study 
farming practices. This approach considers that evolutions in farming systems cannot be analysed 
independently of changes to the work collective or to the social, economic, political and biophys-
ical environment of which they form part (Darnhofer et al., 2010). A widening of the analysis 
frameworks of agriculture is all the more necessary because its dependence on the context is in-
creased (dependence on upstream and downstream sectors, importance of policies and regulations 
...). Moreover, this context is itself highly evolutionary. It thus questions how agriculture adapts 
to its changes. For example, the processes by which the dynamics of globalisation enable produc-
tion areas to become specialised (Rieutort, 1995), associated with a concentration of operators in 
the agri-food sector, can lead to areas of production and consumption becoming dissociated 
and/or to the link between production and use of natural resources being broken. Such evolutions 
question the autonomy of farmers in an era of « empires » of agricultural markets and multina-
tional agro-food industries (Van der Ploeg, 2008). Work on transitions in agriculture, in the case 
of an evolution towards more environmentally-friendly production methods for example, reaf-
firms the importance of adopting a systemic approach in order to understand the evolutions of 
farming production systems (Lamine et al., 2012; Bonny, 2010). 

Research on livestock farming systems has followed this trend. They assume that the transfor-
mations of livestock farming systems should be studied as part of wider socio-technical systems 
(Gibon and Hermansen, 2006; Cochet and Devienne, 2006). Nevertheless, most of this work 
tends to prefer a one dimensional approach, adopting a viewpoint that is essentially zootechnical 
(Ryshawy et al. 2012), micro-economic, geographical (Mottet, 2005) or from sociology 
(Levrouw et al., 2007; Terrier, 2013). Rare is the research which develops a really systemic ap-
proach, i.e. which seeks to characterize the evolutions of livestock farming systems jointly, with 
cross-reference to two, three or four of these viewpoints. Some studies underline the tension 
which can exist between the challenges of organizing production (in particular in terms of manag-
ing reproduction and feed) and demand from the food supply chain (Hubert et al., 1993, Dedieu 
et al., 1997). Others question the adaptation of farming systems to the production of a specific 
food product with a certification sign (Napoleone, 1993; Roche et al., 2000; Ingrand et al., 2008). 
Nevertheless, to our knowledge, no study adopts a wider viewpoint and analyses the territorial 
evolutions of livestock farming systems jointly with those of downstream operators of the food 
chain. Work on the marketing of livestock products gives preference to socio-economic ap-
proaches (Muchnick and de Sainte Marie, 2010) (Boutonnet, 1998), and even fairly comprehen-
sive approaches such as the analysis of people’s life cycles. However little has been carried out 
on co-evolution of livestock farming systems and downstream sector over the long term. What is 
more, studies that consider the interactions between food supply chains and territories, in particu-
lar regarding supply chains under official quality signs (Paus and Reviron, 2010) generally barely 
mention interactions with livestock farming systems beyond their adaptations to specifications. 

These studies clearly show the influence of sector changes on the evolutions of livestock farming 
systems. However, they do not facilitate the comprehension of the evolution of the interactions 
between farming systems and the downstream sector. It seems to us that, when thinking about 
transitions in agriculture, better analysis of the co-evolution of farming systems AND down-
stream operators allows to identify more clearly the rooms for manoeuvre and the constraints 
farmers have due to the supply chains. The challenge of our reflection concerns the transfor-
mations of livestock farming systems in territories and their continued existence, linked to market 
trends and sectors. 

Our objective is to develop an approach to analyse the evolutions of livestock systems in a territo-
ry, taking into account their interactions with downstream sectors which are themselves undergo-
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ing change. We use Pettigrew's conceptualization of change (Pettigrew 1990). He proposes to 
explore together the context and the content of change, and their interconnections through time. 
The first key component is the importance of embeddedness, studying change in the context of 
interconnected levels of analysis. The second is the importance of temporal interconnectedness, 
locating change in the past, present, and future. Thirdly, context and action need to be explored: 
how is action a product of context, and vice versa. And lastly, Pettigrew articulates a central as-
sumption about causation: causation is neither linear nor singular - explanations of change are 
bound to be holistic and multifaceted. For us, it means add to a causal approach (why), a sequen-
tial one (how). It’s rather different from trajectories analyses which make comparisons between 
states at different dates. It’s rather different too, from analyses by drivers for action which make 
enumerations of drivers without showing how, when and why they are activated throughout the 
change. 

The first part of our paper (part 2) presents the material and method we used to devise our analy-
sis framework, using four case studies of livestock territories. Part 3 presents the results of the 
comparative analysis under these case studies highlighting interactions between farming systems 
and downstream sectors and transformations of livestock farming systems. The last part discusses 
the results and concludes. 

 
 
Materials and method 

 
Iterative approach based on 4 territories and 2 types of production 
To devise our framework for analysing the evolutions, we implemented an iterative approach 
combining bibliographical study, observations in situ, and mobilization of expert knowledge. 
This approach, related to an analysis of the knowledge engineering type (Girard, 1995), is intend-
ed to update the appropriate dimensions to be observed to take account of these interactions and 
the way in which they combine over time.  

The study is conducted at territorial scale. It corresponds to a scale of analysis midway between 
individual trajectories and global trajectories. It enables the interactions and coordination of the 
stakeholders to be observed (Alphandéry and Bergue 2004 quoted by Lamine 2012). In addition, 
this territorial scale makes it possible for the local context to be taken into account in the evolu-
tions of the livestock farming systems. We chose four case studies (boxed text 1), i) to have two 
different types of products (milk and meat), ii) for the same type of product, to be able to com-
pare two different territories: Vercors and Livradois-Forez for milk, Uruguay and Cevennes for 
meat, and iii) to have a study site with a politico-economic context different from that of France 
(here Uruguay). In the four  areas, the studies were carried out by crossing bibliographical data 
with data from surveys conducted in the form of semi-directive interviews with actors of the sup-
ply chain (from production to distribution, inter-professional unions,…) and in the territories (ag-
ricultural support and guidance associations, territorial authorities,…). 
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Boxed text 1: combined presentation of livestock farming in the study areas: 

The Plain of Ansina and the Mountains of Tacuarembó (Uruguay) 
The livestock products are intended primarily for export. Agriculture and the downstream sector are there-
fore directly affected by the evolution of international trade. The livestock farming systems, characterised 
by the majority use of natural grasslands, consist of properties of between 400 and 5000 ha. Depending on 
the land’s capacity for forage production, there are cattle breeding farms associated with sheep farming, 
breeder-fattener farms or cattle fatteners. Other production activities using extensive land areas have ap-
peared over the past twenty years (wood and cellulose production with plantations of pine and eucalyptus, 
production of soybean and wheat), or have rapidly expanded (rice cultivation).  
  
Cévennes (France) 
Livestock farming in the Cévennes is characterised by 4 types of systems: sheep; sheep and onions; dairy 
goats; goats for cheese-making. It exists alongside other productions: onions only, apples, market garden-
ing. Livestock farming is based on the use of local pastoral resources and grasslands in the valley floors. 
For suckler sheep systems, shepherding is generalized, as well as the practice of summer transhumance. 
The production of thin light lambs is the majority production, now collected by large structures external to 
the territory. Some diversification in types of products and outlets has been observed recently (heavy 
lambs for Aïd-el-kébir or direct sales in small boxes).  
 
Livradois-Forez (France) 
In this area, cattle breeding prevails (dairy cattle, beef cattle, dual purpose cattle). It is based on the use of 
permanent grassland, but forage systems vary according to i) the possibility of cultivating the land, ii)  
commitment to certified supply chains (entirely hay production specifications, PDO245 Fourme d’Ambert 
or Bleu d’Auvergne,…), and iii) the presence of mountain pastures. The dairy character of the territory in 
the 1980s has eroded following multiple closures and conversions or diversifications into meat. Today, 1/3 
of the farms (1700) are in dairy cattle and 90% of the volumes of milk produced over the area are col-
lected by two operators: the Société fromagère du Livradois (SFL) (40%), an independent dairy located in 
the territory which produces Fourme d’Ambert and Bleu d’Auvergne as well as generic products (ra-
clette), and Sodiaal (50%), the co-operative group which carries out processing in its production facilities 
on the borders of the territory. 
 
Plateau of the Vercors (France) 
Dairy cattle farming is dominant  in this territory. Also to be found there are suckler cattle herds, 
suckler sheep, goats for making cheese, and equine or mixed farms. Dairy farming is based on grass (per-
manent and temporary grasslands), and cereal cultivation is being developed once again in particular in 
systems that are turning towards Organic Farming. The production is under a quality signs: AOP Bleu du 
Vercors-Sassenage, and AB (organic) label for some of it. The milk is marketed either by direct sales, or 
via cooperatives: one local and one of national scale (Sodiaal). 
 
Elaborated framework and cross-case analysis 
We identified a set of elements which characterise i) the livestock farming systems (LFS), ii) the 
downstream agents and iii) the nature of the interactions between these two ‘sub-systems’ (Figure 
1). First, we assume that the organisations of ‘horizontal’ relationships among livestock farming 
systems and among downstream agents, impact their interactions. It is thus necessary to consider 
these organisational forms when characterising farming systems and the downstream of the sup-
ply chain. Second, we assume that the link between the livestock farmers and the downstream 
sector is made via the first product marketing transaction. As a consequence, we postulate that 
two dimensions have to be considered to characterise the interactions between LFS and the food 
supply chain: i) the products sold by the farms (type, degree of processing, degree of differentia-
tion…), which can be associated with a particular type of buyer, and ii) the way the farmers/first 
buyers relations are coordinated. Indeed if the farmers intend to satisfy a specific demand, the 
type of product marketed and the identity of the buyer for whom this product is intended may 
                                                 
245 Protected Designation of Origin 
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impact the farming practices. On the contrary, in certain cases, it can be assumed that the charac-
teristics of the products supplied can impact the downstream of the food chain. This interplay 
finds its expression in the establishment of various modes of vertical coordination between live-
stock farmers and their customers. For example, certification schemes based on specifications can 
provide a framework for trade between producers and purchasers. They influence farming prac-
tices and possibly affect the downstream practices too (definition of the processing method, mar-
keting, slaughter …). These certification schemes often result in the design of specific forms of 
governance of transactions (contracts), in order to guaranty the respect for their commitments by 
both parties (Sauvée and Valceschini, 2004).  

 
Figure 1: All of the variables which constitute the « object of study » 

 
 
In a first stage, for each study area, we analysed the transformations since the 1960s246. We iden-
tified  sequences of time in order to describe the evolutions of i) livestock farms and horizontal 
coordination mechanisms between producers (collective actions,…), ii) downstream operators 
and the way they coordinate together (collection agreements, production-distribution partner-
ships,…), and iii) the product-purchaser pairs and the vertical coordination mechanisms of the 
first product marketing. In a second stage, a cross-case analysis of the areas was carried out to 
highlight the different dynamics of the object of study in the four case studies, according to the 
place of the various actors (producers and downstream operators), and in particular according to 
the evolutions of the global context and the different territorial conditions. We analysed more 
specifically in each case what the transformations of the livestock farming systems were. Only 
the results of this second stage will be presented in this article. They highlight the importance of 
the products and the coordination mechanisms as elements of interaction between livestock sys-
tems and downstream sectors. 

  
Results 
The cross-case analysis of the four study areas led us to identify two possible major dynamics for 
the links between livestock systems and sectors. They are distinguished by the trigger factor: led 
by the downstream sector or by the agricultural production. These two dynamics are going on 
differently according to the national context and to the territorial conditions in which they are set 
up. In each type of dynamics, we illustrate the evolutions of the variables of the systems and es-
pecially, we observe the transformations of associated livestock farming systems. 

 
 
 
                                                 
246 This historical depth is justified by the coherence of the evolutions observed in particular on the French study areas, since this 
is when the laws are negotiated on livestock farming, and when the systems change, notably under the effect of the establishment 
of the CAP. 

Group of livestock farming systems
defined by
• Their structures
• Their practices
• Their distributions

AND

The coordination among
themselves

Group of downstream operators
defined by

• Their status
• Their commercial function

• Their technical function

AND

Their coordination among
themselves

What makes interaction

Producer purchaser pairs

Vertical coordination for
the first marketing

intervention



 

1391 

Evolutions of livestock farming systems in relation to the supply chains  
a) Incentive by downstream operators… 

Certain evolutions of the livestock farming systems can be understood as a response of producers 
to consumer demand for specific products and/or production methods. The strategies of differen-
tiation of the downstream operators have often led them to set up certification schemes based on 
specifications which have a strong impact on livestock systems. These schemes are often sup-
ported by contracts and incentives such as price premiums.  In the case of milk, during the 2000s, 
the cooperative group Sodiaal wanted to develop its “organic dairy products” sector, so it encour-
aged its milk suppliers in the region of the Quatre Montagnes (Vercors) and in the Livradois-
Forez, to convert their herds to organic farming. In the specific example of the Quatre 
Montagnes, in addition to technical support, they set up a financial incentive system (bonus per 
litre of milk as of the period of conversion), as well as a 5-years commitment on a guaranteed 
minimum price of milk once the conversion was completed. This arrangement encouraged live-
stock farmers to commit to important modifications in their technical management: return to ce-
real cultivation - sometimes under cover crops - and improvement in fodder quality, to limit the 
purchase of very expensive organic feed; more thorough observation and monitoring of the ani-
mals and modifications to their health practices. Important changes were sometimes made in their 
means of production, such as investment in new buildings, or changing the breed to consolidate 
the hardiness of the herd. We also observed the appearance of new “product-purchaser” pairs in 
these two territories, with milk producers who continued to deliver part of their production, and at 
the same time set up a business processing their milk and selling it in short supply chains.   

This kind of dynamic can also be observed in the “meat” study areas. In the Cevennes, at the be-
ginning of the 1960s, local traders made themselves the relay for a demand for thin light lambs 
that emanated from large groups outside the region. It is within this framework, that the Cevennes 
breeders, looking for lambs with better conformation, faster growth rates and more adapted to 
standard fattening, started to practice industrial crossing by introducing rams such as Ile-de-
France or Berrichon which have pronounced butchering traits. This led gradually to the degenera-
tion of the local breed (Raïole) and to its virtual disappearance in the 1980s. The traditional pro-
ductions (very heavy lambs, fattening with sweet chestnut and ‘asegats’ (castrated males)) disap-
peared too. In Uruguay, from 2006-2007, the incentive to produce younger (less than 3 years) and 
lighter animals for export, but also to deliver more homogeneous batches of animals, was via an 
incentive grid with a bonus /deduction system. To produce these younger animals, producers are 
led to intensify their production, buying in fodder or even complete rations, growing forage 
crops, and using mechanization (tractor). Consequently, the production costs increase, and the 
risk-taking too. To manage this risk, this kind of production has often been set up with the assur-
ance of contracts with a pre-negotiated selling price, seasonal credits, technical monitoring etc. 
One in five transactions is now carried out like this as far as the Tacuarembó slaughter-house is 
concerned, whereas this kind of livestock farmer-slaughter-house relationship was anecdotal 10 
years ago.  

 
…which can also be an obligation by downstream operators 

Sometimes, these links between the processing-distribution sector and the producers, initiated by 
the downstream, are obligatory. Considering the Vercors case, collection agreements between 
Sodiaal and Vercors Lait, initially targeted on organic milk, were extended to all milk, because of 
the small number of Sodiaal non-organic farms that were left on the area. Consequently, farmers 
of Sodiaal, who until that time were not subject to PDO Bleu du Vercors-Sassenage specifica-
tions, were then obliged to conform to them. For some livestock farmers, this led to the complete 
modification of their fodder system based on grass silage, because it was prohibited by the speci-
fications. This kind of evolution is also observed in the case of the cooperative of Autrans which, 
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until its disappearance in 1997, prohibited livestock farms where it collected milk from using the 
spiral wrapping technique which was widespread in neighbouring communes, because it was not 
really compatible with the manufacture of pressed cooked cheese, the main product of this coop-
erative.  

To conclude, these examples show that the strategies of the downstream agents, which  take 
shape with the evolution of product-buyer pairs and associated vertical coordination mechanisms, 
may induce changes in the LFS, at an individual scale (obligation to produce under such and such 
specifications) as well as at a territorial scale (some move from milk to meat, for example), and in 
the way horizontal relationships among livestock farmers (for example, association for the 
transport of animals) and among downstream agents (collection agreements) are organized.  

 
b) Farmers’ initiatives 

In some cases, the farmers initiate the evolutions and lead the entire process of change. For some 
producers, it becomes a priority to develop a marketing strategy which allows them to control the 
added value of their products. For them, it is also the opportunity to respond to new, increasingly 
insistent society expectations (mad cow crisis, seeking a proximity relationship, ethical consump-
tion…). For example, in 2006, three organic milk producers in the Livradois-Forez area joined 
together to create a small artisanal dairy, “la Tourette dairy”. This structure creation was designed 
in coherence with their choice of using organic farming technical management. New products 
such as fresh yoghourts and dairy products are being marketed directly to retailers or consumers 
under the “La Tourette” brand name. This change induced an evolution in the relationships be-
tween the farmers and the downstream of the supply chain: they developed direct relationships 
with consumers and retailers, on the one hand, and they re-organized their milk exchanges with 
the processors, on the other hand. 

This same type of dynamic, at the instigation of producers, is to be seen in the three French study 
areas. Some livestock farms are internalising the technical functions of processing (cheese-
making or animal slaughter and cutting meat), the logistical functions (storage, sorting and 
transport) and the marketing functions (in particular, distribution). For example, in the Cevennes, 
since the early 2000s, producers have been launching out into the direct marketing of their lambs 
(in small boxes or as individual items). Direct sales correspond to new forms of vertical coordina-
tion for the first transaction on livestock products. They create direct links between producers and 
consumers, based on confidence and on a product that represents the values of local development 
(protection of the environment, maintenance of the rural fabric, traditional product…). At territo-
ry level, a new “product-buyer” pair, the “meat lamb – individual customer” appears. This phe-
nomenon was also observed in Vercors. In this region, after having led the establishment of the 
PDO Bleu du Vercors-Sassenage, milk producers re-appropriated the local production tool for 
themselves, and recreated the Vercors milk cooperative to ensure the production of the PDO. This 
initiative responded to the neglect of the PDO by the previous and only processor in favour of 
more industrial and standardized production. There is a similar trend in Livradois-Forez, where 
farm production of PDO Fourme d’Ambert has very recently reappeared. In these new dynamics, 
new forms of horizontal coordination for marketing are also being set up. It is for example the 
creation of a farmers’ association to pool the customer database and transport tools, the farmers’ 
participation in peasant farm shops, or, in certain cases, approaches by producer organisations to 
combine direct sales and long circuit sales. Finally and especially, these changes lead to the in-
troduction of “new” practices, such as, in Cévennes, an additional lambing period in the spring to 
complement the traditional autumn lambing, and fattening of the lambs. 

In our four study areas, we are seeing that the evolution of first product marketing can lead to the 
appearance of new livestock farming practices, which have an impact on the whole operation of 
the farm. There are also situations where marketing is a real technical and economic lever for the 
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production system. This is the case of farms which associate processing and direct sale of milk 
and cheese with the delivery of milk to a dairy (private or co-operative), in the Quatre Montagnes 
territory for example. The delivery is then a source of regulation to sell surpluses or reduce work 
at certain periods. This is also observed in meat sector (Nozières and Moulin, 2011).  

The influence of the context. 
In the previous part, we focused on changes in livestock farming systems and their links to the 
evolution of the interactions between them and the supply chains. These changes can result from 
evolution of the context: the structure of downstream sectors and the national and international 
institutional environment. 

The downstream sector context 
Certain dynamics, instigated by the sector or the producers are actually induced by a profound 
change in the organisation of the downstream sectors. In the three studied French areas, the take-
over of processing and marketing operations by the livestock farmers, observed since 2000, can 
be interpreted as a response to the concentration of downstream operators and the distancing of 
their decision-making centres with respect to the producers. This modification to the downstream 
structure leads farmers in these territories as a whole, to react by internalising their activities, in 
order to better control the decision-making, even in the direction to be taken by production in 
their territory. These evolutions of the supply chain lead some modification to the interactions 
between livestock farms and downstream sector, as well as by profound changes in livestock 
farming systems and in the way livestock farmers coordinate together. In the two dairy produc-
tion territories of our study, in the 1960s-1970s were marked by the disappearance of cheese-
making on the farms (Bleu du Vercors-Sassenage and Fourme d’Ambert and de Montbrison). It is 
linked to the development of village cooperatives on the model of the cheese dairies of the 1920s 
and 1930s in the Vercors, and the development of artisanal dairies in the Livradois-Forez. This 
evolution is in part induced by the development of road infrastructures and the improved access 
to mountain areas in particular which allowed the organisation of the milk collection even in win-
ter. The tedious work of cheese-making is dropped as soon as there is a possibility of delivering 
milk and making an income from it. The producer-purchaser pairs at territory level illustrate this 
change, since what is marketed by the producers becomes exclusively liquid milk, sold in dairies, 
and no longer cheese sold to private individuals or to merchants passing from farm to farm (e.g.: 
the ‘coquetiers’ in the Vercors). In the Vercors, the production systems have been profoundly 
modified to spread milk production throughout the year to supply the dairies. Cereals have been 
abandoned to produce grassland, selection has been turned towards milk from the Villard cows 
(previously for work, meat and milk, and producers joining together with the creation of a cattle 
station to improve the performances of the Villard breed) and work has been reorganised, with 
the women no longer processing the milk. Similar processes are to be seen in the Cevennes in the 
meat sector. In the 1990s, the financial problems of a small structure in a nearby territory 
(Bovidoc) led this structure, first to withdrawing from its commitment to lamb producers in the 
area, then to be taken over by another, larger cooperative, really far away from the territory. This 
led to the producers withdrawing from these two structures, and initially to the simplification of 
the production systems. Then since the beginning of the 2000s, the farmers have been searching 
for new products and new outlets, in particular meat lambs sold in short supply chains. More re-
cently, Vercors and Livradois-Forez are territories where an evolution is being observed in rela-
tions between the milk collectors. Some form of cooperation is becoming established. Collection 
agreements are being set up for organic certified milk, between Sodiaal and the Vercors Lait co-
operative for the Quatre Montagnes, and between Sodiaal and Biolait (AB collection co-
operative) for Livradois-Forez, as Sodiaal does not carry out its own collection for these products. 
This modification of organisation of downstream operators could lead some change in livestock 
farming systems. 
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Political and market contexts 
Evolutions in the interactions between livestock farmers and sector operators as well as transfor-
mations of the associated livestock systems are also dependent on the political and economic con-
texts of which they form part. Seizing opportunities related to the opening of new markets can 
lead producers or downstream operators to modify their practices and their relations with their 
customers or suppliers. For example, in Uruguay, in the early 2000s, a truly national project con-
tributed to giving this country the “free from foot-and-mouth disease” status. The setting up of 
vaccination and health monitoring in Uruguayan livestock farms, promoted by producers, indus-
try and the state, aimed at eradicating foot-and-mouth disease in this country. It was therefore a 
question of regaining large export markets lost in 2000 with the epidemic, which had caused seri-
ous losses for the whole sector.  It was after this status was restored and the state had set up fa-
vourable investment conditions in processing infrastructures that the main exporting slaughter-
houses were bought up by international companies. To gain market shares, demands for more 
specific animal products (age, weight, type of finishing) were gradually accentuated by industry 
with the producers (cf. preceding paragraphs). This resulted in doubling the value of exports be-
tween 2000 and 2008, and from a competitive point of view in distinguishing the country from its 
neighbours of the MERCOSUR. This dynamic was set up in 2006-2007, in a context where Uru-
guay again entered the markets free from foot-and-mouth disease (2002). The aim was to increase 
shares within these more remunerative markets. To satisfy the requirements of these markets, 
industries invested in relatively expensive traceability systems, health checks on meats, etc., 
which forced them to ensure a large volume of raw material. These investments were undertaken 
in 2005-2006, after large international companies bought out the largest exporting slaughter-
houses in a legislative and financial incentive framework by the Uruguayan government. The 
evolution of regulations also leads producers and/or downstream operators to modify their prac-
tices and to think of other ways of interacting with their customers or suppliers. Thus, within the 
current framework of the CAP reform, and in particular, the suppression of dairy quotas and the 
generalized obligation of contracting, planned for 2015, one can see a tendency to  increase the 
integration of producers in certified supply chains.  

 
 
Discussion - Conclusion 
 
Interests of the approach 
Through the analysis of four cases of livestock territories, we characterize the evolutions of what 
creates interactions between downstream operators and producers, i.e. the vertical modes of coor-
dination used for the first marketing transaction, and the nature of the product/customer pairs. We 
also describe evolutions of downstream organization and of producers among themselves. We 
show that these are dimensions which enable the transformations of livestock systems to be better 
understood, in terms of structure and practices, in response to political and economic evolutions 
in the context or to seize opportunities created by this context (developing a new market, securing 
an outlet, enhancing the value of a type of product…). Understanding how interactions between 
production systems and the downstream supply chain evolve, enables changes in herbivore live-
stock farms to be better identified, changes made or levers mobilized by livestock farmers to en-
sure the continued existence of their farms. In certain situations, the livestock farms change, at 
the instigation of downstream operators; this can go so far as becoming obligatory. In others, it is 
the farmers who impel a dynamic, modify their links with their customers and change the organi-
sation of their livestock systems, by working on their products and on the vertical coordination 
with the rest of the supply chain. In all the cases, it is the continued survival of the livestock 
farms which is concerned, encouraging farmers to play at various levels: as individuals (trans-
formation into farm cheese deliveries, used to increase added-value or to face a lock-in with de-
livery of milk quotas) and as collectives (association among producers to develop direct sales). 
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These transformations of the systems take place in a variety of national and territorial contexts, 
and the livestock farmers’ levers for action are often both individual and collective (development 
of quality signs or a production tool…). 

Diverse phases of evolution 
Analysing these objects enables to describe a succession of phases in territorial evolution. In par-
ticular, we observe a swing between i) phases where simplified marketing methods for each farm 
have been observed, in certain cases, accompanied by standardized marketing methods at territo-
ry level, with product/consumer pairs in which the central product is a standard product and the 
main purchaser on the territory is a major extra-regional group, and ii) phases when the large ex-
tra-regional groups withdraw from these areas. These withdrawal phases are accompanied by a 
diversification of marketing methods at territory level, with work on the product/consumer pairs 
where the added value of the product is primarily constructed at producer level. In the examples 
we have mobilized, in the first type of phases, it is the sector which directs the productions, the 
functioning of the livestock farms, which instigates the adoption of some practices. On the other 
hand, the driving forces for the appearance of phases of the second type are varied: i) the appear-
ance of new outlets and market opportunities, ii) the inability of farms to produce according to 
the specifications of organized sectors (particularly in terms of frequency), iii) the logistical con-
straints for the collection of products from certain farms (distance, inaccessibility….); iv) the 
remoteness of the decision-making centres, and an impression of dispossession and reaction. In 
these different phases, we saw that several sociotechnical systems (Rip et Kemp, 1998) co-exist 
and sometimes influence themselves and sometimes not, like the sociotechnical system around 
the Bleu du Vercors-Sassenage, product by manufacturers and the one around the other cheese, 
product by isolated farmers. 

Between globalization and territorialisation 
The analysis of these dimensions also makes it possible to understand how tensions between 
globalization and territorialisation are solved when livestock farms and sectors co-evolve in a 
territory. The objects of study that we observe are neither completely territorialised, nor com-
pletely globalized. The backlash of the globalization movement causes a search for identity areas 
(Guermond and Mathieu (1986), quoted by Delfosse (2007)). The accentuation of national uni-
formity and the fear of European standardization cause reactions whose aim is to add value to the 
diversity of French cheese-making productions and the origin of this diversity. They emphasise 
concepts of local, traditional, ‘terroir’,… enhancing the value of cheeses under quality and origin 
labels, with a renewed interest for raw milk cheeses. These local cheeses, like the PDO Bleu du 
Vercors-Sassenage, established in the 1990s, appear as an opportunity for the mountain regions. 
This approach is accompanied by the farmers’ takeover of the production tool, and a “symbolic 
return” of the Villard breed, associated with the sale of half of the Vercors milk to Sodiaal, with-
out which it could not survive. This has mutual benefits, since it guarantees that Sodiaal has a 
substantial volume of milk without having to manage the logistics of farm-to-farm collection. In 
many cases, this local production, under SIQO, is now firmly associated with distribution in su-
permarket chains. This is the case of the Cheese-making Company of the Livradois, which gradu-
ally abandoned its organic product range, and in 2005, in partnership with Carrefour, set up a 
“Quality Commitment” on Fourme d’Ambert and Bleu d’Auvergne, products based on raw milk 
from animals fed only on hay and grass. 

In further research, we will continue this comparative analysis, by using this framework to ana-
lyse livestock dynamics in territories and especially what it is similar and different between meat 
and milk territories.  
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Abstract: According to transition theories, a full adhesion to sustainability paradigm for agro-
food system requires radical changes, addressed to redefine the whole socio-technical system 
underlying food production and consumption practices. Through them a complex re-organization 
of systems of  knowledge, rules and norms of behaviour, and a re-design of the organisational and 
material infrastructures involved in production and consumption practices take place. Many 
grassroots initiatives, developing out of the conventional system and aimed at creating alterna-
tives to it, are showing the potentials and also the challenges of this complex process of change. 
Interaction and learning processes developing within hybrid networks, including all the diverse 
actors engaged in the change, prove to be crucial to this process of innovation. Within these net-
works actors mobilise their knowledge and create new frames of common understanding. This 
learning process results in shared knowledge which, translated into new attitudes and practices, 
allows a coherent re-configuration of all the components of the system, from the level of produc-
tion to that of consumption. 

In this paper we aim at adopting this approach to deal with the innovation pathways that are af-
fecting one of the agro-food chains which has been most transformed over the modernization of 
the agro-food system, the production of bread. In response to producers’ and consumers’ needs, 
in Italy this chain is at the centre of a myriad of local initiatives. Moving on a common trajectory 
of social innovation, they are committed to redefine genetic materials (through a different ap-
proach to research), cultivation techniques and processing technologies (new knowledge and 
skills and appropriate equipment), organizational models (territorially and socially embedded), 
value chain (grounded on different shared values), cultural meanings. The learning processes that 
drive these changes stem from the interaction that develops among a variety of social and institu-
tional actors. 

The analysis develops through a case study on a specific learning network in Tuscany. On the 
background of the multiple changes involved within the whole chain, an in-depth analysis of the 
aspects which interest the reorganization of the production phase allows to highlight the chal-
lenges to be tackled in order to fully pursue sustainability. 

Keywords: learning networks, transition, social innovation, radical innovation 
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Introduction 
Aspects related to health, food safety, environment and ethics are becoming important in defining 
our approach to food. These concerns grow further in an evolutionary perspective, considering 
the importance of resilience of food systems in a changing environment. The transition of food 
systems towards sustainability however requires deep and broad changes, interesting all the di-
mensions involved, from technological and organizational to social and institutional aspects, at all 
the levels of the system, from production to consumption. Many grassroots initiatives, aimed at 
creating alternatives to the conventional system, are showing the potentials and also the challeng-
es of this complex, systemic change. 

In this paper we aim at exploring some of these processes by analysing the innovation pathways 
that are affecting one of the agro-food chains that has been most transformed over the moderniza-
tion of the agro-food system, the production of bread. In Italy this chain is at the centre of a myri-
ad of local initiatives aimed at re-organizing it. Moving on a common trajectory of social innova-
tion, they see the involvement of a variety of social and institutional actors, who give rise to a 
fruitful interaction through which new knowledge and practices are co-created. 

Drawing on the conceptual framework of transition theories and on a systemic approach to inno-
vation, we read the interaction within and amongst these learning networks and the changes they 
promote as efforts to redefine the whole socio-technical system underlying food production and 
consumption practices. Considering the importance of an ‘open innovation’ model and of the role 
of facilitation, we also pay attention to the conditions that foster participation and cross-boundary 
interaction. 

Our analysis develops through a case study on a specific learning network in Tuscany (Italy). On 
the background of the dynamics affecting the whole chain, we focus on the process of reorganiza-
tion of the production phase, in all its implications, thus highlighting the challenges to be tackled 
to pursue sustainability and, more generally, innovation for transition. 

The paper is articulated as follows: the conceptual framework (2); the description of the bread 
chain (3), looking first at the features that it assumes in the conventional chain, and then at the 
emerging experiences of its reorganization with reference to sustainability principles; the analysis 
of a specific experience (4); some final remarks (5). 

 
A conceptual framework to analyse innovation pathways in the agro-food system    
A full adhesion to the sustainability paradigm for the agro-food system requires complex chang-
es, addressed to define a coherent set of new principles able to replace the old ones. According to 
the transition theories (Geels, 2004; Smith et al., 2005), this process concerns all the components 
of technical, technological, cultural, juridical and institutional nature which shape, regulate and 
legitimise the material and immaterial infrastructures underlying production-consumption prac-
tices. Such a process of innovation can however be hindered by path dependence and lock-in pro-
cesses (Dosi, 1982; Possas et al., 1996), which can make the transition to new socio-technical 
systems difficult. Radical innovation thus starts its development outside or at the margins of the 
regime, within niches of fine-tuning of new systems of rules and infrastructures. According to a 
systemic perspective, the new systems of relations that develop within these spaces, connecting 
the diverse social and institutional actors involved, prove to be particularly effective in generating 
radical change, affecting the socio-technical regime as a whole (Knickel et al., 2009; Klerkx et 
al., 2012). Within them the creation and spread of innovation according to linear, top-down, sci-
ence-driven, and market-pull models is replaced by the co-governance and co-production of in-
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novation that develop through interaction and learning processes247. Within these networks the 
diverse actors mobilise their visions and their knowledge and create new frames of common un-
derstanding. They result in shared knowledge which allows a coherent re-configuration of all the 
components of the system. 

The role acknowledged to the interaction among diverse actors and the related active social learn-
ing highlights the importance of the presence of favourable conditions to that end - that is open-
ness and participatory practices (Roling and Wagemakers 1998). The “open innovation” para-
digm tries to meet this need of new approaches (Chesbrough, 2003). It implies access to infor-
mation by all the members of a network and the other actors interested. It endorses liberation and 
mobilization of expertise and experience, stresses absorptive capacity of information and 
knowledge by the actors, and promotes exploitation of external information. 

The integration of the open innovation paradigm with that of sustainability and its operationaliza-
tion in approaches and methodologies find expression in the approach of agro-ecology, aimed at 
re-designing the whole set of farming practices and, to that end, at enhancing and integrating dif-
ferent sources of knowledge. Agro-ecology recognizes the importance of participatory approach-
es, considering farmer’s knowledge as a key resource for innovation (Ashby and Lilja, 2004). Of 
course, this goes beyond the scope of food systems themselves, as it concerns such topics as bio-
diversity and vivid ecosystems conservation, livelihoods of farmers, urban-rural relationships. 

Looking at the mechanisms that facilitate the mutual engagement of different actors around 
shared goals and the integration of different knowledge, useful contributions come from the stud-
ies on the role of “boundary spanners” and “innovation brokers”. These are actors (peo-
ple/organizations) who, by using their particular skills and multi-membership in different (and 
sometimes higher level) networks, facilitate the connection between different ‘worlds’ (and the 
respective different knowledge, visions, norms, and practices), accelerating learning processes 
and cross-boundary interaction (Howells 2006; Klerkx and Leeuwis 2008; Hermans et al., 2013). 
More recently, they have been collected under the overarching, meaningful term of “transition 
partners” (Moschitz et al., 2014).  

This intermediation role is also crucial for the expression of the potential of the innovation learn-
ing networks, in relation to the robustness of the changes pursued (at the single levels of the re-
configuration of socio-technical system), to their reciprocal integration and composition within a 
coherent framework (according to a systemic approach), until to their capacity to impact on the 
mainstream system. Ultimately, to the effectiveness of their innovation action itself. These actors 
can indeed favour the relationships with other innovation networks as well as allowing to 
verticalize the innovation (for instance trying to generate the needed changes at juridical-
institutional level). Their support in many cases proves to be essential to enhance the action for 
change of grassroots initiatives and to boost their innovation potential up to the regime level. 

We have applied these conceptual frames to the analysis of the innovation pathways that are oc-
curring in the bread chain.  

Reinventing wheat and bread 
The production of bread from winter wheat is one of the agro-food chains which have been most 
transformed by the modernization of the agro-food system since the 1960s and by the related 
boost to intensification. In the European context, the whole chain has indeed developed according 
to the paradigm of productivism, implemented in the agricultural policy framework (CAP) and in 
the production strategy of the agro-food industry (Lamine et al., 2010; Wiskerke, 2003). The need 

                                                 
247 The EU Project SOLINSA focused on the role of Innovation and Learning Networks for Sustainable Agriculture (LINSA),  in 
which the various actors are mutually engaged around sustainability goals in agriculture and rural development and, to this pur-
pose, co-produce new knowledge, share resources and co-operate on common initiatives (Moschitz et al., 2014). 
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to achieve high yields and to produce a wheat fitting the industrial processing has driven the de-
velopment of the sector, shaping a corresponding coherent system of knowledge, practices and 
institutions. Key actors of this innovation trajectory were - and still are - researchers engaged in 
genetic improvement, institutions for varieties recognition, inputs suppliers (seeds, chemicals), 
industrial processors (big mills and bakers, agro-food enterprises producing semi-finished prod-
uct), trade intermediaries (crop collecting firms) and wholesalers, advisors, and producers’ organ-
izations. The relations amongst these actors are essentially vertical, both for technical and com-
mercial aspects, and hierarchical, seeing farmers dependent on the ‘higher’ links in the food sup-
ply chain. Also economic aspects have been heavily conditioned by this regime, being the result 
of the Communitarian Policy and of global market dynamics. The changes occurred into these 
frameworks have added a marked reduction of profitability to the loss of farmers’ autonomy. 

Looking at the influence of intensification processes on the bread production we can identify the 
following effects: 

 breeding of very productive winter wheat varieties, characterised by a high content of pro-
teins (essentially gluten) and so suitable to the industrial processing (fast kneading and 
leavening, the latter generally through the use of baking powder); 

 consequent reduction of the biodiversity basis (the genetic improvement has been ad-
dressed to select varieties for their capacity to adapt to any environmental context); 

 intensification of cultivation techniques (high use of fertilizers and herbicides; the nitro-
gen fertilization, in particular, is essential to obtain high protein contents); 

 difficulty to cultivate modern varieties adopting low input techniques (for instance ac-
cording to the organic or agro-ecological farming rules) or in critical environments 
(Wiskerke, 2003; Vanloqueren and Baret, 2009); 

 consequent change of the quality of the final product, the bread (there is an growing atten-
tion on the health effects of the use of high-gluten flours, and on the nutritional and or-
ganoleptic quality of bread). 

Seeking and building alternatives 
In the recent years new farm strategies and more complex initiatives have given rise to new 
pathways, aimed at distancing themselves from this dominant wheat regime and looking for a 
reorganization of the production activities and the related relations. 

They are part of the more general process of search of alternatives through which farmers have 
tried to regain control over their activity, repositioning themselves in the food ‘chain’ and re-
embedding their work in the territory and in the society. This process has found expression in the 
re-internalisation and/or diversification of farm activities (e.g. production of inputs, on farm pro-
cessing and direct selling) and, in many cases, in the turn to environmentally-friendly farming 
methods. The establishment of direct relationships with consumers has accompanied this re-
organization. These strategies have been very successful in Italy in general and in Tuscany in 
particular. 

Since the 1980s and 1990s many cereals growers turned first to low input and then to organic 
farming. Going beyond the influence of the policy framework, some of them later engaged in 
shortening their chain, looking for alternative market outlets and even starting to process their 
wheat and introducing direct selling. These initiatives have spread across the Country and are 
contributing to the renewal of the image of a crop traditionally producing a commodity of little 
value, and to the development of a new culture of bread. 
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The reorganization of farm activities has entailed many deep changes and consequent difficulties. 
The choice of organic farming, together with the shared desire to produce bread of a different 
quality, have in fact demanded to intervene at different phases of the production process - from 
the availability of seeds to the method of bread-making -, facing rather challenging problems. 

The choice of varieties has represented the first hurdle to overcome. In organic farming the mod-
ern varieties of wheat do not perform well, because of their selection for high use of chemical 
inputs (especially nitrogen fertilization) and optimal agronomical conditions. The cultivation of 
organic farming requires varieties capable to compete with weeds, to resist to pest and diseases as 
well as to difficult climate conditions, and to develop an expanded root system. They should also 
have a broad range of environmental adaptability (Wolfe et al., 2008). Compared to this needs, 
there are not enough varieties available and, in general, the amount of organic seeds is not suffi-
cient. Although organic agriculture is well established in most European countries, only little 
attention has been given to specific breeding programs. To overcome these limitations, farmers 
started to adopt landraces and old varieties (fruit of the genetic improvement of the first half of 
XXth century) (Newton et al., 2010). These varieties are not available for sale on the seed market, 
because they do not comply with the standards set by the current legislation. It has been thus nec-
essary to retrieve them, with the help of national and international networks, and to initiate their 
reproduction and spread. 

Landraces and old wheat varieties are preferred also for the qualitative characteristics of the grain 
(Ghiselli et al., 2010). One of the most significant properties, in addition to the high nutritional 
value, is the low content of gluten, which is widely being considered unhealthy. These varieties, 
not selected to meet the needs of the food industry, adapt well to traditional, artisanal processing 
methods. This has initiated a process of redefinition of techniques for bread-making and, even 
before, for producing flour. The techniques for milling, kneading and leavening, are in fact con-
sidered to be able to strongly affect the nutritional, healthy, organoleptic and preservability char-
acteristics of bread. A ‘good technique’ of milling, supported by proper facilities, should ensure 
the preservation of all the nutritional components of grain. Similarly, a ‘traditional’ leavening 
uses sourdough and involves long lead time, to allow the biochemical processes in the dough to 
work properly. 

This redefinition of the whole production process and of the product quality itself is also accom-
panied by a new market valorisation, which compensates with better prices the low productivity 
(due to the lower yields) and the ‘inefficiencies’ of the system (for cultivation and baking). The 
wheat is sold out of the rules of the global cereal market. The bread is sold via alternative chan-
nels and through a direct relationship with the local communities, which know this system of 
production and acknowledge the special value of the product. 

Open innovation within and amongst learning networks 
The re-construction of the production process and of the whole value chain demands important 
learning processes. Farmers face them not alone but through the interactions that develop within 
the new networks of relations in which they are embedded. 

Many actors are part of this new relational environment: other farmers, being now no more single 
individuals vertically integrated in their own chains, but social actors increasingly interrelated 
horizontally; other small entrepreneurs, sharing the interest in a different quality of the final 
product and looking for new outlets; advisors, able to treat farmers as equal; researchers, charac-
terized by an alternative approach to the creation and spreading of new knowledge; non-
governmental or civil society organizations, in different ways committed to sustainable agricul-
ture and food issues; sometimes public administrators, open to experimenting with new strategies 
of valorisation of territorial resources; and, as actors no more at the end of the chain, consumers, 
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more and more demanding for healthy food, increasingly sensitive towards ethics and open to 
new forms of cooperation with producers. 

The exchange of seeds and experience about the cultivation and performance of the different va-
rieties with other farmers is the first way through which new knowledge is created and shared. 
This process should not be underestimated, both for its potential and its necessity, after decades 
of dominance of the agro-industry needs in shaping knowledge and practices. Not all the cereal 
growers were/are able to understand the potentials of undertaking alternative paths in the cultiva-
tion methods or in the choice of varieties, nor do they had/have the necessary skills. 

Together with farmers also small artisanal millers and bakers, survived to the modernization, rep-
resent the pioneers of this process of ‘re-qualification’ of bread. They and the most sensitive and 
active farmers have become, through their experimental work, the leading actors in the research 
aimed at getting the best baking performance from flours with a force lower than those used in 
the conventional (that is mostly industrial) production of bread. 

This shared growth of awareness and capacity has found a fundamental support in the collabora-
tion with other actors, who have significantly contributed to the re-organisation of the production 
system.  

The work of genetic improvement meeting the specific needs of the agro-ecological approach and 
of the traditional baking has in fact stemmed from the fruitful interaction developed between 
farmers and some researchers. These researchers were already engaged in exploring qualitative 
properties of wheat varieties different from those emphatized by the market and the scientific 
world. But, above all, they have shown openness to other kinds of knowledge and to a close and 
equal relationship with farmers in the experimentations. They are experts (belonging to public 
research institutes) who have been applying participatory breeding methods for many years and 
who, for this approach and for their commitment to the ‘cause’ of biodiversity conservation and 
production of ‘good food’, have earned farmers’ respect and willingness to cooperate. The en-
counter between these two different sources of knowledge has indeed proven to be extremely 
significant for the successful construction of a new basis of knowledge and expertise. Through it, 
it has been possible to identify the ‘old varieties’ most promising in specific environments and in 
terms of quality of grain, and to fine-tune the best cropping practices according to an agro-
ecological approach. 

Some organizations have also played a key role, by performing a function of intermediation be-
tween these two worlds. In Tuscany, the regional network of organic agriculture (Tuscan Coordi-
nation of Organic Producers - CTPB) has supported the interaction amongst farmers as well as 
their involvement in the collective work of plant breeding, providing technical support and help-
ing the creation of local networks of closer relationships. Similarly, since 2007 the national Net-
work of Rural Seeds has been doing a precious work of intermediation and animation among 
farmers, supporting capacity building and coordination, as well as exchange with other experi-
ences (e.g. foreign farmers networks). Moreover, this organization is engaged in an important 
work of communication and advocacy at cultural and juridical-political level on the question of 
the intellectual property rights on genetic resources and of the right to self-produce and circulate 
seeds, also in connection with the lobbying activity of networks at European level. Working both 
on farming and on processing, also the local section of World Wide Opportunities on Organic 
Farms (WWOOF) association has contributed to the re-organisation of the involved farms. 

The participation of concerned consumers is another significant element of this environment fa-
vourable to innovation. Their involvement in the creation and dissemination of a new ‘culture’ on 
bread and the related production system is essential, not only to create a new value chain, but also 
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to contribute to the strengthening of the ‘co-production’ approach (Brunori et al., 2011) in the 
relationship between production systems and society. 

Depending on the attitude towards experimentation of innovative paths, in some cases these 
emerging networks also see the participation of local public administrators who support (or even 
promote) local initiatives of reintroduction of ‘old varieties’ of wheat, through funds and help in 
terms of communication. 

The formation of these collective environments - spaces of interaction, exchange and co-
production of shared knowledge - proves to be crucial to this process of innovation. Within these 
networks the diverse actors involved redesign – or are committed to redesign - all the components 
of the system: the genetic materials through a different approach to the research; the cultivation 
techniques and the processing technologies (new knowledge and skills, proper equipment); the 
related advisory system (based on peer-to-peer exchange); the value chain (grounded on shared 
not economic values); the organizational models, including the forms of coordination along the 
chain (territorially and socially embedded); the cultural meanings attached to the production sys-
tem and the product; the institutional-juridical framework that govern the system (highlighting 
and overcoming legal barriers). 

 
 
The experience of Floriddia farm 
 
Seeking and building alternatives 
“Pratini” is an organic farm situated in the province of Pisa (Tuscany, Italy). It is run by the fami-
lies Floriddia (Rosario and his brother Giovanni). On a surface of 300 Ha, major crops are cere-
als, legumes and fodder. In the second half of 1990s the farm developed as a conventional cereal 
farm, strongly dependent on CAP subsidies and integrated in the agro-food chain. The turn to 
organic, in 1987, was a first manifestation of the willingness to regain some control, both on the 
technical and the economic level. 

Looking for a more profitable but also satisfactory management of the farm, in 2005 they ob-
tained the authorization to process and sell food on farm. Initially they bought a small electric 
stone mill to produce their own flour and began to make bread, selling it to the local bakeries and 
directly to consumers. Later, in 2010, the success motivated a much greater investment, financial-
ly supported by the regional Rural Development Plan. It consisted of: a shed for grains storage; a 
cutting-edge plant for seeds cleaning and selection, a professional stone mill for flour production, 
a plant for pasta and baked goods production. This plant is considered one of the most advanced 
in Tuscany, able to produce high quality flour, and is a good example of innovative technology 
sized to not industrial exigencies and dimensions. Its equipment and functioning have been the 
result of a close collaboration between the Floriddia brothers and the firm which installed it. 

In 2006, acknowledging that the modern wheat varieties were not suitable for organic farming 
and traditional processing, they began to cultivate old winter wheat varieties. Thanks to the good 
agronomical and economical results obtained in the early years, since 2009 they have been grow-
ing only old wheat varieties and landraces, with some innovations in the agricultural techniques: 
no-till sowing; fertilization only through green manure; self production of seeds for sowing and 
use of blends of different varieties. This last point is particularly significant for the farm re-
organisation. Studies on agro-ecology have in fact demonstrated that agro-ecosystems can 
achieve a high degree of stability and resilience through biodiversity (Altieri and Nicholls, 2000). 
For this reason the farm created its own seed bank, where the varieties more suitable for the spe-
cific environment are reproduced.  
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Open innovation within and amongst learning networks 
Rosario Floriddia had the courage to undertake a process of radical change in his business and in 
his personal life. However, the real strength of this innovation process has come from the favour-
able relational environment of which this entrepreneur has become part, due to the key role 
played by the interactions with the other farmers and with the many other partners and networks. 

The interest in the old wheat varieties started to develop in 2005, thanks to the interactions within  
the Tuscan Coordination of Organic Producers (CTPB), of which the Pratini farm is a member. 
In the belief that a special attention to the availability of proper varieties and related seeds was 
necessary for the success of organic farms, the President of CTPB organized a meeting with 
Floriddia, a geneticist (Prof. Benedettelli, of Florence University) and an agronomist (Cerretelli, 
expert of organic farming) to discuss the issue. This first interaction and the related project aimed 
at collecting the old varieties to be seeded at Pratini farm initiated a broader process of exchange 
and collaboration which has progressively involved many other actors, such as the technicians 
and the other farmers members of the Rural Seeds Network and of the WWOOF association, but 
also international networks of farmers and bakers and seed banks. The work of plant breeding and 
seed conservation and reproduction and, lately, the evaluation of the biochemical components of 
these old grains, useful also to establish the baking performance, are the most important activities 
at the centre of the collaboration with the researchers of Florence University. More and more in-
terested in the issue and committed to actively manage its genetic resources, Pratini farm has 
moreover started other collaborations with several research institutions (also within EU projects). 
The success of this collaborations is strongly linked to the ways through which the researchers 
and the farmer interact, grounded on a tacit acknowledgment of the equal dignity of knowledge 
and skills, which are pooled to achieve shared goals (the conservation of biodiversity, the spread-
ing of organic farming, the production of healthy food).  

The relational activity of the network has however seen an important development also on the 
side of the interaction with other farmers. Some of them are local farmers who have joined the 
network, starting to collaborate with Floriddia, because looking for alternatives and thus attracted 
by this different model of management and the possibility to find more satisfactory outlets. Three 
of them began the activity of seeds reproduction, fully espousing the cause of the retrieval of old 
varieties and the agro-ecological approach. With them Rosario shares the role of “custodian 
grower”, a role formally recognized to farmers committed to reproduce genetic resources at risk 
(it was introduced in 1997 and formalised through the Regional Law no. 64/2004). It represents a 
further acknowledgment of his activity and, even more significantly, well expresses the position 
achieved in his ‘communities’. In other cases, this shared commitment to biodiversity conserva-
tion remains tacit, but strongly characterizes many relationships.  More generally, also thanks to 
the opportunity offered through the milling of organic grain, Floriddia has become a reference 
point of for many farmers in the region. As important are the relationships established with other 
local entrepreneurs, as bakers, small retailers, owners of restaurants and, of course, consumers. 

The interactions, however, have developed also beyond the local scale, as in the case of the ex-
changes with similar experiences in other contexts, including also foreign networks. The success 
of some events organized at the Pratini farm are illustrative in this regard. One of this is the “Par-
ticipatory Plant Breeding Week” (an initiative included in the National Seed Production Plan for 
organic farming promoted in 2010 by the Ministry of Agriculture and by the Italian Association 
for Organic Agriculture (AIAB)). The two editions of June 2010 and 2012 saw the participation 
of many farmers, technicians and researchers, exchanging information and experience about the 
management of the genetic resources. Another significant international event was, in June 2013, 
Let’s Cultivate Diversity, the second European meeting on cereal cultivation and processing, or-
ganized in Italy through the help of Rural Seed Network. It gave rise to an extraordinary ex-
change of knowledge and practices, about the characteristics of the various old varieties, the 
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techniques of cropping and bread-making, the nutritional value of bread. For its importance the 
event received considerable attention by the media. 

All these initiatives have been very important to the growth of this innovative experience, its ca-
pacity to communicate to outside, its impacts on the local ‘communities’, as well as its potential 
to generate broader changes. Are examples of this last point the strengthening within these net-
works of the willingness to lobby to change the legislation on seeds, or the contribution to the 
emerging debate on the ‘qualitative’ properties (for health, environment) of different breads and 
the related production systems. 

Conclusive remarks 
The emergence of new pathways and mechanisms of innovation, grounded on social and territori-
al embeddedness, openness and effective interrelation within network interaction, is expression of 
the development of a new geography of innovation. 

A the basis of this emerging model there is the increasing awareness and the willingness to get 
involved around food-related sustainability issues - health, food safety, environment and ethics - 
of growing parts of society, from production to consumption, from private to public sphere. In 
this new perspective of social innovation for sustainability, the multi-dimensionality of innova-
tion finds new trajectories. The change of practices requires a deep and broad transition, interest-
ing all the dimensions involved (technical-technological, juridical, institutional, organizational, 
cultural), at all the levels of the system. Behind them there are significant changes of frames. 
Some processes of radical innovation developing within ‘niches’ are showing the potentials and 
also the challenges of this transition pathway. 

The radical innovation experiences interesting the bread chain are characteristic in this sense. As 
the specific case analysed has shown, they provide interesting insights about these processes. 

The integration between a shared willingness to fully adhere to a sustainable farming model and 
that to produce and consume an healthy and highly nutritious bread triggers a process of recon-
figuration of the whole production process, of its deconstruction and reconstruction. This entails a 
shared redefinition of many aspects, closely interconnected: the modes of creation of new 
knowledge, the production techniques and technologies and the related systems of knowledge and 
skills, the approach to the natural resources utilized and the related rules, the conception of the 
quality of the product, the organizational models of economic relationships and the degree of 
their social and territorial embeddedness, the link between economic and not economic aspects in 
creating value, the cultural meanings of the product and the social value of production systems, 
the spread of these new approach and practices. 

New shared systems of knowledge and values inform this complex process of reshaping. It 
emerges in this regard the important role of the processes of social learning which develop within 
proper relational spaces, able to favour the development of a common understanding and the 
alignment and cooperation around common visions and goals. The importance of the encounter of 
different kind of expertise, moreover, makes crucial the development of effective interaction 
among the actors involved, able to allow the expression of the diversity of visions and interests. 
Conditions of openness and inclusiveness and of active participation are thus essential. 

More particularly, this offers significant insights also with regard to the definition of the goals 
and to the methods of the research, as it is clear from the case. It emerges the importance of the 
openness to different interests and sources of knowledge, and to the processes of  experimenta-
tion and innovation which develop at grassroots level, in specific contexts. The direction is that of 
the de-institutionalisation and democratisation of the research (Pimbert, 2006), so that it is not 
controlled and managed only by scientific/academic institutions (Hinrichs, 2008). In its turn, this 
is part of a broader process of democratisation of innovation (von Hippel, 2006). 
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The dynamics that characterise these innovation networks also highlight the key role that inter-
mediation functions can play in enabling innovation processes, horizontally and vertically, by 
facilitating the connection among different ‘worlds’. The experiences illustrated have shown the 
importance of this intermediation to support the interactions within the networks (e.g. amongst 
farmers, and between farmers and researchers); but also its role in creating synergies with other 
experiences of innovation, by favouring the openness to other networks and the initiation of other 
‘co-production’ initiatives. This last aspect introduces the other important function of these bridg-
ing organizations: the strengthening of the effectiveness of innovation pathways. As the experi-
ence of Floriddia farm network shows, this radical innovation is context specific, as it is based on 
social learning processes, knowledge and experiences that develop from and are applied to par-
ticular settings. At the same time the openness of this kind of networks and its capacity to estab-
lish relationships with other similar experiences, giving rise to more powerful articulations of 
relations, broaden the opportunities for change, horizontally and vertically. To that end, as for the 
questions of the direction of the research for the genetic improvement and of the legal barriers 
concerning the genetic resources, these organizations help these networks to become aware of 
their innovation potential and to adhere to broader shared strategies, so creating the conditions for 
greater impact. 

Overall, the features that this social innovation shows - its embeddedness in specific contexts, its 
capacity to experiment radical change but also to put pressure for specific change in the regime, 
and its broader potential due to capacity to develop connections with other innovation pathways - 
appear extremely promising and interesting in the perspective of redesigning innovation for tran-
sition. 
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Abstract: This paper discusses a systemic analysis of the changes in the peach and apricot indus-
try since the 1960s, based on a sociological framework anchored in transition and actor network 
theories, with a specific focus on the place of genetics and breeding strategies in this trajectory, 
an aspect which indeed is often neglected in the literature. We show how, along with a process of 
specialization and intensification of fruit production at the farm and regional levels, breeding 
strategies mainly focus on improving yield and technological fruit quality and on extending the 
production period (from 3 to nearly 6 months for peach production) to offer retailers a continuity 
in each product type over this entire extended season through “varietal series”. These objectives 
are thus market-driven and neglect the environmental aspects (even though substantial work has 
been done for decades on resistant cultivars) and the fruit production constraints, and they lead to 
create and then market fruits that are easy to store and transport, but often disappointing in terms 
of taste and quality. These changes are due to the constraints which affect all the socio-technical 
system up to the breeding process criteria and to a deep reconfiguration of the network of institu-
tions and actors dealing with fruit production in general (research institutes, breeders, producers’ 
organizations, retailers, etc.). In this paper, we also try to adopt a reflexive perspective about the 
way we discuss with the projects’ members and partners (researchers from various disciplinary 
backgrounds, producers’ organizations, marketers and advisors) some key issues that are central 
to the construction of more ecological and resilient transition pathways at the scale of the 
agrifood system. 

Keywords: fruit industry, agrifood system, socio-technical transitions, cultivar resistance, breed-
ing impact, ecologisation 
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Introduction 
The fruit sector in general is characterized by a high international competition and strong market-
ing constraints that are both contradictory and interdependent with consumers’ and societal ex-
pectations. For example, consumers want fruits free of pesticide residues and the society wants a 
more ecological agriculture as well as diversified landscapes, while retailers impose diverse con-
straints regarding fruits’ appearance and storage properties, which in turn are only achievable 
with input intensive agricultural practices.  

In the region under study, that is the middle Rhône Valley (namely Drôme and Ardèche French 
Departments), the economic context of repeated and then structural crises since the early 1990s, 
caused a sharp decrease in peach cultivated surface areas and production. In the Drome alone, the 
peach orchard surface area was divided by 3 and decreased from 6400ha in 2000 to 2100ha in 
2010. Peach has been partially substituted by apricot in some farms, and in the same period the 
apricot orchard roughly maintained its surfaces (7000ha and 6400ha in 2000 and 2010, respec-
tively) (Recensement agricole 2010). Another reason for these decrease and partial transfer re-
lates to sanitary problems such as sharka, a quarantine virus disease which led to uproot some 
Prunus infested trees, even though this disease seems to have had a more indirect than direct im-
pact on the orchard. 

This presentation is based on the first results of an ongoing research project which studies the 
lock-in effects and the transition pathways towards sustainability within the peach and apricot 
industry in this region (Prunus, 2013-2015). This project brings together sociologists, economists, 
agronomists and geneticists, as well as research and experimental units, in a systemic and integra-
tive analysis combining studies at different scales of the agrifood system (plot, farm, territory, 
and the agrifood system at large).  

The situation described above raises several research questions at the crossroads of our disci-
plines, which structure our research project: does this partial transfer from peach to apricot go 
along with changes in technical practices and does it give way to possible input reduction? What 
is the impact on farm and sector viability? Does the genetic offer adapt to the new context and 
how? More generally, how can the sector adapt to both a context of increasing competition and 
an increasing demand for sustainable practices? This paper focusses on this question and is based 
on the first phase of the project, devoted to a socio-historical analysis of the changes in this sector 
since the 1960s and more specifically to the place of genetics and cultivar breeding in this trajec-
tory. 

The current breeding strategies mainly focus on improving yield and fruit technological quality 
for packaging, storage and transport, and on creating “varietal series” to offer retailers continuity 
in each product type over a production period which has been extended from 3 to nearly 6 months 
for peach production. These objectives neglect the environmental aspects (even if substantial 
work has been done for decades on resistant cultivars), and lead to create cultivars and then mar-
ket fruits that are easy to store and transport, but often disappointing in terms of taste and nutri-
tional quality. On their side producers are obliged, despite high production constraints, to follow 
the turn-over and plant the cultivars that will allow them to remain on the market. Why did these 
changes occur and why public policies could not act and change this situation? 

To explore these questions we adopted a framework inspired by transition theories and actor net-
work theories which will be presented in the first section. Then we will describe the trajectory of 
the peach and apricot socio-technical system in the middle Rhone Valley and the interdependen-
cies which characterize this trajectory. This will lead us to show that these changes are due to the 
constraints which affect all this socio-technical system from the quality criteria up to the breeding 
process criteria, and to a deep reconfiguration of the network of institutions and actors dealing 
with fruit production in general (research institutes, breeders, producers’ organizations, retailers, 
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etc.) and of the modes of coordination which link them together. We will then discuss the role 
played by the landscape and the niches in the trajectory of this socio-technical system, and in the 
regime change which seems to be acknowledgeable. In the last part we will adopt a reflexive per-
spective on the process of co-construction we are trying to set up with our partners (researchers 
from different disciplinary backgrounds, producers’ organizations, marketers, advisors) and point 
out some key issues which already come out of this process such as the necessary articulation of 
time spans.  

 
State of the art and theoretical framework  
Regarding the fruit industry in general, few approaches consider the issue of sustainability transi-
tions or ecologisation of practices (or of their difficulties) under interdisciplinary perspectives, 
even though there is a common acknowledgment of the necessity to integrate different disciplines 
in order to tackle such issues (Ricci et al., 2011). Regarding peach and apricot more specifically, 
research projects carried out in the early 2000s in the same region had already investigated the 
interactions between technical, social and economic aspects by bringing together agronomists, 
economists and sociologists (Pluvinage et al., 2005). In our project which started in 2013, we 
added genetics as a new dimension to this interdisciplinary and integrated approach. Indeed, the 
role of genetics and breeding strategies in the ecologisation (or intensification) of practices is an 
aspect which is often neglected in agrifood system approaches in social sciences and interdisci-
plinary works.  

Social scientists have mainly investigated the effect of the concentration process within fruit pro-
duction and distribution (less and larger farms and market operators) and the changes in modes of 
coordination in the foodchain, focusing on the production and marketing stages. Different theo-
retical backgrounds can be identified in this literature: some authors adopt an actor network theo-
ry perspective (Collet and Mormont, 2003) or an approach based on the analysis of coordination 
and organizational forms (Dubuisson-Quellier et al., 2006) in order to describe the combined pro-
cesses of concentration, industrialization and standardization, while more recent works have in-
vestigated some emerging (or re-emerging) alternative pathways such as short circuits and/or 
acknowledged the development of a “new economy of variability” (Bernard de Raymond, 2013; 
Praly and Chazoule, 2013). 

However these studies do not really investigate the role of genetics and breeding strategies in the 
ecologisation (or intensification) of practices in fruit production, to the exception of rare interdis-
ciplinary approaches such as one regarding the case of apple breeding (Vanloqueren and Baret, 
2004) which highlighted the necessity to consider socio-economic aspects and the existence of 
alternatives in the evaluation of transgenic varieties. Other authors combining their disciplinary 
backgrounds and applying sociology of science to genetics in the case of durum wheat argue that 
conventional breeding methods do not generally provide fitting responses to the diversity of both 
environmental conditions and end-users’ needs (Chiffoleau and Desclaux, 2006). Wheat has also 
been the focus of a historical analysis of breeding strategies and of the role of power struggles in 
impeding the development of more environmental-friendly breeding schemes (Bonneuil and 
Hochereau, 2008; Bonneuil and Thomas, 2009). These social scientists question the ability of 
“conventional” breeding programs to ensure agricultural sustainability, because they do not take 
into account genotype X environment interactions especially if the socio-economic dimensions of 
the environment are to be taken into account. 

In previous interdisciplinary work carried out at the European scale about the case of apple, we 
developed a systemic approach to analyse the conditions of transition towards more sustainable 
crop protection practices at different levels of the agri-food system: farmers’ practices, interac-
tions between farmers and advisors, retailers’ strategies, governance of research and extension, 
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and involvement of civil society. We adopted a path dependency approach (Dosi, 1982). This 
theory suggests that an innovation trajectory may become dominant and strengthened by the 
feedback of its implementation, despite the existence of alternative innovations which could have 
offered a better sustainability on the long run. It has been adapted by several authors to analyse 
the difficulties to shift from current crop protection practices towards Integrated Pest Manage-
ment due to lock-in effects (Cowan and Gunby, 1996; Wilson and Tisdell, 2001; Vanloqueren 
and Baret, 2009). Based on the application of this path-dependency approach to the case of 
wheat, we also demonstrated through a socio-historical analysis the coherence of the agri-food 
socio-technical system and the irreversibilities created by the specific and interdependent trajec-
tories of its different components (Lamine and al., 2010; Lamine and al., 2012). 

We will rely on all this literature and previous work in our analysis and combine a transition the-
ory approach with an actor network approach to build up our socio-historical analysis of the 
changes within the socio-technical system linked to the peach and apricot production.  

 
A socio-historical analysis debated with stakeholders 
Based on the analyses of the changes over the last 5 decades at the different levels of the agri- 
food system, we have described the trajectory of the socio-technical system of the peach and 
apricot sectors. This analysis has been built on the basis of professional and technical documents, 
interviews with key actors and scientific literature. It has been elaborated collectively by the re-
searchers of the project (who brought their specific scientific competences) and discussed and 
partly re-constructed with the partners of the project. From the 1960s until today, this collective 
work led to identify 4 phases (Lamine et al., 2014): 

 until the 1970s, the peach and apricot industry was strongly structured by close and rather 
direct relationships between its stakeholders. Marketing processes were rather short in 
terms of intermediaries and time, and these intermediaries, such as wholesalers or brokers, 
would very well know the products, their specificities and the various cultivars. 

 like in other food industries, the 1980s were the decade of the intensification turn, charac-
terized in our case by a large extension of cultivated areas (partly in new regions and 
largely due to big public land planning projects such as Rhone valley dams), an extension 
of the production period and a strong increase in the diversity of planted cultivars, while 
the corporate retailing sector was starting its development.  

 in the early 1990s the fruit sector entered a structural crisis due to this restructuration of 
the retailing sector and its consequences (detailed in the next section) and to the growing 
competition of imports mainly from Spain (after it joined the European Community) and 
Italy. To adapt to this new context, producers had to provide retailers with a safe and con-
sistent flow of fruits over a longer season which in turn made the breeding industry devel-
op “varietal series” to guarantee enough continuity in each type of product over this ex-
tended season. 

 in the current period (from the late 2000s onwards) we can acknowledge both a rein-
forcement of the previous trends and a diversification of farming and marketing systems 
which lead the stakeholders wonder whether the economic, social and environmental sus-
tainability of their sector may rely on a combination of complementary pathways. 

Over these decades, the processes of concentration and industrialization of fruit production and 
distribution have progressively made it necessary to standardize the products and make them 
suitable for long distance transport and long storage as well as for simple marketing procedures, 
which in turn has led to a profound redefinition of quality criteria. This dynamics has been exac-
erbated by the lasting crisis which has affected the sector since the early 1990s. However, if this 



 

1414 

sequence seems almost natural and evident to most stakeholders, it is necessary to understand 
what made these changes possible. In this aim, we will analyse (i) the progressive redefinition of 
quality criteria; (ii) the changes in innovation models in the breeding sector; (iii) the reconfigura-
tion of the network of actors, which allows and supports all these changes in the socio-technical 
system. 

 
How the concentration processes led to a redefinition of quality criteria  
The whole food sector is characterized by combined processes of intensification (of production 
techniques), of concentration (of the production and even more of the retailing sectors) and of 
distance lengthening from production to consumption. This has been well described in the litera-
ture (Allaire and Boyer, 1995; Friedmann and McMichael, 1989) and of course also applies to the 
cases of peach and, although to a lesser extent, of apricot.  

These combined processes have led progressively to a redefinition of quality criteria. While until 
the 1950s peaches from the middle Rhone Valley were picked ripen, carefully packed and quick-
ly and directly transported to the big markets and cities where they would be sold just one day 
after being picked (Praly, 2010), nowadays they are picked unripen and often sold several days 
later after having transited through several platforms. To adapt to these changes the main criteria 
today are related to marketing issues: resistance to shocks, storage aptitude, appearance (includ-
ing fruit caliber and color) and firmness, besides the usual production criteria (mainly yield and 
regularity). Regarding  taste, as it is a composite criterion and difficult to assess objectively, it has 
progressively been codified into measurable criteria, such as sugar content or acidity rate, along 
with the development of measurement tools. These criteria have been imposed to the producers 
through market intermediaries and through material procedures such as contracts and fruits’ con-
trol at the collecting stage. In the vocabulary of the Actor-Network Theory, market demands and 
criteria redefine growers’ practices through a process of alignment of a series of practical inter-
mediaries and technical instruments (Callon, 1986) such as those used to grade the fruit or to 
measure the sugar content or the firmness (Haynes et al., 2010). These instruments allow market 
intermediaries to assess the fruits’ quality and to assign them to specific categories and set the 
prices. The need for a flexible fast supply of fruit and its transport and distribution on the market 
requires specific organizational forms. New types of coordination are established between the 
actors and new components or entities enter the system (Collet and Mormont, 2003). In the terms 
of the economy of conventions (Thévenot, 1994), these phenomena can also be analyzed as a 
change in the convention which links the actors and a shift from a domestic convention to a mar-
ket one, from a regime of familiarity to a regime characterized by long-distance transport and 
standardized quality assessment. In the framework of the transition theories, we could say that the 
rules that link the actors of the socio-technical systems are redefined, and we will see later on that 
we can also talk of a regime shift. 

How the concentration processes impacted breeding strategies: changes in innovation mod-
els 
What we want to emphasize here is that these changes have not only impacted the production and 
marketing sectors but also turned central for the breeding strategies and thereby redefined the 
orientations of the private breeding sector (which is also subject to powerful processes of compe-
tition and concentration and has to put new cultivars on the market as quickly as possible to re-
main competitive) but also of the public research. The increasing competition at all levels of the 
socio-technical system led to an extension of the peach and apricot season and production period 
(from 3 to nearly 6 months for peach production) and to a segmentation of the products types 
(white/yellow peach, nectarine/brugnon etc.). In turn this led the breeding industry to develop 
early and late cultivars and “varietal series” and to the current situation of an endless “race for 



 

1415 

innovation”, where 80% of the peach cultivars proposed for the registration and development are 
removed before the end of their agronomic evaluation phase. 

These changes in the socio-technical system (redefinition of quality criteria, segmentation of the 
types of products, extension of the period of production) entirely redefined the objectives of 
breeding strategies over the last decades. Therefore we can say there was a shift from a genetic 
innovation model based on criteria linked to the production stage (regularity, yield) to an innova-
tion model based on the marketing stage and the characteristics of the product (sugar content, 
acidity rate, appearance and firmness) and its aptitude for transporting and storing (e.g., resis-
tance to shocks, post-harvest behavior). The main point here is that environmental criteria such as 
the adaptation to low-input practices as well as some agronomic criteria such as production regu-
larity have been neglected within private breeding strategies. A few public research institutes 
have been working on resistance criteria, with first results being published as early as in the late 
1980s, but until recently this was not really considered by the professional actors. Moreover, 
some of the new cultivars, especially the late harvesting ones, require more intensive practices 
and pesticide use. First, the period of risks of damage is longer, which requires to protect fruits 
along an extended period against pests and diseases. Second, levels of pest populations (e.g., 
lepidopteran pests such as tortricids) and disease inoculum (e.g., brown rot due to Monilia spp.) 
increase along the season with pest generations and disease (re)contaminations and are difficult to 
control with alternative methods to chemicals. Lastly, most biocontrol pesticides are altered by 
high temperatures and solar radiations, which limits their use during summer. 

A deep reconfiguration of the network of actors  
All the above-described changes, about both quality criteria and breeding strategies, were made 
possible by a progressive and deep reconfiguration of the network of actors corresponding to the 
peach and apricot socio-technical system, and to the modes of coordination which link them to-
gether. It was because over the 1990s and up to the late 2000s the producers got increasingly or-
ganized in producers’ groups (an obligation to benefit the public subsidies linked to the European 
market organization) that they were urged to adopt new cultivars and especially the new “varietal 
series”… or at least to limit their choice to a definite list established by these producers’ groups. 
Another sign of this reconfiguration of the socio-technical system is the emergence in the breed-
ing sector of a new profession, that of mandataire (‘éditeur’ in French), involved in the cultivar 
development. While nurseries used to achieve both edition and multiplication of new cultivars, 
more recently another type of actor emerged with the development of grafting platforms special-
ized in glasshouse multiplication and able to market small plants in about 6 months instead of 
usually 2 years. 

This socio-technical system and its trajectory which we have described above are determined by a 
range of interconnected interdependencies that generate lock-in effects: here above we focussed 
on the organization of marketing and the offer of cultivars ("varietal series"), but we also men-
tioned the interactions between land planning and the intensification of agriculture (in the 1970s 
and 1980s) and the links between the restructuration of the advisory system and this intensifica-
tion of practices (with a large transfer of intensive practices in the 1980s, and then from the 1990s 
onwards a weakening of the public advisory sector, that might have been keener on developing 
environmental-friendly practices). Of course, these interdependencies (and others) do not only 
link one element of the socio-technical system with another one, but they rather tie all the ele-
ments together, as suggested by the figure below. And of course, some landscape pressures (due 
to sanitary crises or changes in public policies) or niches (such as territorial strategies or short 
food chains) might also influence this system or fail to do so, as we will see below. 

 Figure 1: Conceptualisation of the agri-food sytem and identification of the interdependencies between the diverse 
actors 
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environmental concern, and noting that in France the breeding activities are still relatively con-
trolled by the State, both through the importance of public research in genetics and through the 
system of certification and registration of new cultivars, we could have expected public authori-
ties to ease the inclusion of more environmental-friendly criteria in the breeding sector, such as 
the adaptation to low-input practices. However, public research in genetics has withdrawn from 
many species and fields (the INRA for example has concentrated its forces on 6 fruit species to-
day as opposed to 19 in the 1980s). Regarding the system of cultivar registration, it has been a 
constant issue of conflict between the stakeholders, even though it is one of the main channels 
through which public authorities may act (Bonneuil and Thomas, 2009), and some changes to-
wards the integration of sustainability (low input) criteria have indeed been implemented recently 
for some species. 

Moreover, another major element of the landscape probably had a greater impact on the socio-
technical system and its actors and institutions than the societal demand for sustainability: the 
sanitary crises that deeply impacted the peach sector, due to bacteriose (from the 1960s onwards 
for peach) and sharka (especially in the 1990s). Even though the decrease in the peach orchard 
surface area is only partly directly due to those crises and to the public sanitary policies (uproot-
ing obligations), the indirect impact of sharka has probably been much higher and still has to be 
assessed and analysed. Anyway, from the 1960s onwards, these sanitary issues urged the public 
research to develop programs about resistant cultivars, with first results being published in the 
late 1980s and the first apricot resistant cultivars being marketed in the late 2000s. 

From the other side of the system, how did niches emerge and successfully influence the whole 
system, or how were they marginalized? In the fruit and vegetable sector in general, the recent 
period is characterized by an emerging diversification of marketing outlets with a renewal of 
short food chains, and new combinations of short and long circuits, often but not always in link 
with a conversion to organic farming (Lamine et al., 2012; Praly and Chazoule, 2013). However, 
these trends mainly remain at an individual (farm) level or at the level of informal (and small) 
producers’ groups who try to market their products in alternative ways (producers’ shops, box 
schemes, and other forms of alternative food circuits). Several attempts to develop territorial 
strategies based on AOC/PGO  have failed in the last decade (Praly, 2010), largely due to a lack 
of alliances between producers and other market actors.  

In the breeding sector, alternatives might also have been marginalized. In the case of wheat for 
example, the professional media were for long reluctant to publish articles showing the economic 
advantages of multi-resistant wheat cultivars cultivated in low-input systems, and the develop-
ment of multi-resistant wheat cultivars, often presented in France as a success of public agricul-
tural research, depended mainly upon the persistence of a few scientists who were recognized 
only in the late 1990s… when the wheat price fall made people look at the results differently 
(Vanloqueren and Baret, 2008). In the case of peach and apricot, there seems to be a stronger 
interest of the production sector in resistant cultivars, linked to the above-described sanitary con-
text, but the weight of market criteria and market operators might slow down the adoption of re-
sistant cultivars (an aspect which we will explore in the next step of our project). Finally, while 
like for other species, local cultivars might subsist and even be developed in some alternative 
networks, they have not really impacted the production level until now.  

Let us now consider the last key concept of the transition theories, the notion of regime. In our 
case, can we talk of a regime shift? All the changes that we described in section 2, i.e., in the 
norms and rules which govern the peach and apricot socio-technical system, in the innovation 
model which prevails in the breeding sector, and in the network of actors and in their modes of 
coordination, indeed suggest a regime shift from a regime of proximity, prevailing until the early 
1980s, to a regime characterized by both distance and intensification, as already assessed in the 
case of wheat (despite important differences, mainly due to time scales, between annual and per-
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ennial crops). However, this current regime is increasingly questioned and we also observe some 
recent trends of diversification at different levels of the socio-technical system, which might set 
up different bases for a future regime. 

 
Co-constructing an analysis of the current situation in order to work on the future: a 
reflexive insight 
Could we turn the lock-in effects we have described into positive levers? Is it conceivable to rec-
oncile the needs of producers (to sustain their activity and adopt lower input practices for exam-
ple) with those of marketing operators and breeders, based on the fact that all of them are endur-
ing the same lasting crisis? Can this lasting crisis be also creative and allow a transition to a more 
sustainable regime? 

In our project, partly relying on lessons from our former projects (Pluvinage, 2005; Ricci et al., 
2011) as well as on other colleagues’ experience in participatory breeding programs (Chiffoleau 
and Desclaux, 2006), we intend to proceed in three steps: 1) co-construction of a shared analysis 
of the current situation and of the trajectory that led to it (which is the object of this paper); 2) 
identification and discussion of the positions and efficiency-criteria of the different stakeholders; 
3) definition of future breeding objectives and experimental protocols. 

Here the notion of co-construction encompasses both interdisciplinarity and stakeholders in-
volvement. Agricultural scientists are often considered by social scientists to be keener on analyt-
ical one-factor type research than on multi-dimensional approaches and also to be reluctant to 
integrate other disciplines and especially social scientists for more than assistance in transferring 
their innovations (“how should we talk to farmers so that they adopt our innovation?”). However, 
we should notice that the integration of various disciplines was the challenge of the SAD (for 
Agrarian Systems and Development, today Sciences for Action and Development) department, 
created within the INRA as soon as in 1979. Still, few interdisciplinary approaches really lead 
critical analyses of the organization and activities of the agrifood system, and these have long 
remained the realm of social scientists working “alone” (especially within Marxist and political 
economy approaches of corporate food systems, see Friedmann and McMichael, 1989). In our 
project, we claim to involve all the disciplines concerned by the issues at stake as well as the dif-
ferent stakeholders also concerned by these issues. 

Both “enrolments” (of different disciplines and of different stakeholders), to use Actor Network 
Theory’s terminology, have specific consequences we have to be reflexive about. First of all, 
trying to elaborate a shared analysis of the current situation, and of the trajectory that led to the 
present situation, with the actors who were and are involved in this trajectory and in this situation 
means that some persons, either scientists or stakeholders, might be hurt by or disagree with some 
of our interpretations. Therefore it is necessary to track and assume possible controversies both 
on the field (in the real world) and in our network of concerned scientists and stakeholders. This 
is why part of our research is also devoted to a sociological analysis of the diversity of positions 
and strategies and of the controversies within the socio-technical system of peach and apricot 
production. 

Keeping in mind this attention to controversies, our approach aims at connecting historical trajec-
tories, immediate experience and possible futures in a form of interaction that is less centered on 
the provision of proof than on mutual commitments towards a common future (Collet and 
Mormont, 2003). For example, we would consider farmers not as victims of changes taking place 
at other levels of the agrifood system, but as stakeholders who can get involved, along with 
stakeholders of the other levels/components, in a redefinition of the whole system. We could here 
refer to the idea of a redistribution of responsibilities towards a civic mindedness (Boltanski and 
Thévenot, 1991). 



 

1419 

To achieve this, we do not start from nothing, and rely on already existing processes (and this 
probably makes our approach not reproducible in any situation!). For example, there was already 
a close and trustful relationship between some scientists and the regional stakeholders we in-
volved. Besides, some professional stakeholders were increasingly claiming a more collective 
organization of the sector with stronger links between producers, advisors and other actors, and 
diverse forms of coordination had been created in the last years in this aim.  

Could these interactions between disciplines and between stakeholders allow us to redefine com-
mon objectives towards more ecologized practices? Our aim is that at the end of the project, these 
partners might play an active role in the definition of research objectives and experimental proto-
cols, e.g. through seminars aiming at identifying important breeding traits and to design innova-
tive orchards to be tested. Here of course we have to be conscious that our approach presents 
many shortcomings, not least because it tends to involve leaders instead of trying to involve a 
larger range of the “concerned” actors (Barbier et al., 2013). But we hope that our choice of a 
somehow ‘small’ territory will allow an exhaustive approach of the peach and apricot socio-
system complexity and specificity, which will be discussed and shared with various other stake-
holders in further developments of the project. Moreover, a recent public commitment of the 
INRA towards the fruit industry stakeholders seems to be in line with this perspective (“Let us 
work together towards the co-construction of a sustainable fruit production”, Journée FNPF, 
31/1/2014); and the challenge indeed is to translate such a commitment into constructive partner-
ships. 
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Workshop 2.7:  
Sustainability of Dairy Farms – Concepts, Measurements and 
Empirical Results  
Convenors: Ludwig Theuvsen, Birthe Lassen and Monika Zehetmeier 
 
Sustainability of agricultural supply chains has become an important topic in the political discus-
sion and in discussions among the society. More and more consumers question the way of food 
production in different parts of the supply chain and ask for more social responsibility and a more 
gentle use of natural resources. This is especially true for animal production. Pig and poultry 
farmers are in the main focus of public debates but also dairy production moves more into the 
focus of consumers, NGOs and political decision-makers nowadays. Several analyses on sustain-
ability in dairy production focus on single aspects of ecological, social or economic sustainabil-
ity, e.g. CO2-footprints, biodiversity, animal health, work load of farmers, occupational safety, or 
the economic sustainability of dairy farms. These results are important to get a detailed overview 
over the different impacts of dairy production but there are limitations to the conclusions which 
can be drawn from these partial analyses. Goals within the different fields might be conflictive: 
There are, for instance, advantages for the wellbeing of dairy cows if they have the chance to 
graze in well-managed pasture. On the other hand, certain environmental impacts can be higher 
from grazing cows than from cows which are kept indoors. Also, depending on the region, man-
agement of larger herds might become more difficult on pasture which limits economic profita-
bility. Refraining from dehorning milk cows may increase animal wellbeing but, at the same 
time, will also reduce occupational safety of farmers. These trade-offs enforce scientists to devel-
op alternative, much broader views and new overall approaches to consider the correlations be-
tween different aspects of sustainability in dairy production. Within these overall approaches 
there are different challenges to face: a) Where are system-borders to be drawn (What belongs to 
dairy production? Which effects have to be taken into account?); b) Where are synergies and 
where are trade-offs between different sustainability issues?, c) How do we weight single aspects 
of sustainability? and d) Which are the most important indicators to draw conclusions on how to 
organize and manage dairy production, how detailed figures do we need? Answering these (and 
related) questions will strongly contribute to outlining alternative dairy production systems which 
will help to sustainably feed the future. The workshop would like to give a room to all interested 
delegates and scientists who work in the field of dairy sustainability to discuss intensively the 
above-mentioned challenges and research questions. In doing so the workshop focuses on broad-
er, overall approaches. These approaches should consider ecological, economic and social aspects 
as well as the wellbeing of dairy cows and young stock. They should not look for local optima 
but for a balanced approach which takes into account the synergies, but also conflicts be-
tween the various pillars of sustainable dairy production. The discussion should also ad-
dress the question of applicability. Only methods which are suitable to be adopted by farmers of 
different farming systems will actually be implemented and used in the supply chain to increase 
the sustainability of the dairy sector. Workshop participants ideally have already worked in either 
one of the fields of sustainability and are interested in drawing an overall picture with linkages 
between the different aspects. As first studies in this field have been applied, workshop partici-
pants are keen to discuss both, first empirical results and new conceptual developments. This 
workshop will only focus on sustainability in dairy farming, not in dairy processing or packaging. 
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Abstract: Goals on agricultural sustainability have been articulated in the publication “Towards 
Sustainable Agricultural Systems in the 21st Century” (National Research Council). These goals 
include: 1. Farms must be profitable. 2. Farms must enhance environmental quality. 3. Farms 
must increase the quality of life for farmers and society. 4. Farms must produce enough to satisfy 
human needs. University of Maryland research has indicated that management-intensive grazing 
(MIG) dairy farms may achieve these goals better than conventional confinement (CC) dairy 
farms. Financial data collected from dairy farms indicates that MIG farms were more profitable 
than CC farms on a per cow, per milk-weight, and per acre basis for farms with less than 200 
cows (Hanson, et.al. 2013). Profits of MIG farms were also less variable, so that MIG farms 
faced less income risk. Grazing has other benefits as well. Grazing seems to be much healthier for 
dairy cows. Veterinary, breeding, and medicine costs are much less for pastured cows than con-
fined cows. Because they are healthier, grazed cows can be milked longer and or culled less fre-
quently. As a result, MIG farms have a larger number of higher quality animals for sale (for ex-
ample, bred heifers). MIG farms are also less labor intensive. Less time is spent in crop produc-
tion, feeding, and manure management. Costs of hired labor are thus lower in MIG farms than in 
CC farms. Other University of Maryland research addressed the environmental impacts of graz-
ing (Weil, R.R. & Gilker, R.E.). This research found no evidence of excessive nitrogen leaching 
from the MIG watersheds. Neither N nor P concentrations were increased as stream water flowed 
through well managed MIG pastures. The benefits of grazing may extend beyond the farm itself, 
as the conversion of cropland to permanent grass may have implications for global warming and 
soil conservation, as well as quality of life for surrounding communities. As suburban develop-
ment continues to encroach on farmland, and dairy farming becomes more economically chal-
lenging, MIG provides an alternative that can be both environmentally friendly and financial via-
ble. 

Keywords: Management-intensive grazing, dairy, sustainability 
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Introduction 
This paper summarizes two research projects conducted by the University of Maryland compar-
ing conventional confinement (CC) farms and management-intensive grazing (MIG) farms in 
terms of profitability and environment impact and suggests that MIG productions methods may 
be more sustainable than CC production systems.  

CC dairy farming in the United States is capital-intensive, using methods that confine large herds 
of highly productive dairy cows to a small part of the farm while practicing high-input crop pro-
duction on most of the land. Large machines harvest and process crops into feed and bring this 
feed to the cows while other machines haul the cow manure to the fields to fertilize the soil. 
Bringing a high-nutrient diet right to the cow allows the animal to use more energy for producing 
milk rather than expending energy foraging for food and walking to and from the milking parlor. 
This system generates high milk productivity per cow. However, the costs in terms of money, 
resource use, and environmental impact are high for such activities as producing crops, hauling 
feed, purchasing feed concentrates, managing manure, and providing veterinary care to keep 
cows healthy under crowded conditions. In addition, high production levels keep milk prices low, 
which, in combination with high production costs, keep profit margins thin for most dairy farm-
ers. When farmers milk more cows than can be maintained with the feed produced on the farm 
itself, additional feed must be purchased and imported onto the farm to maintain the herd. The 
imported feed brings with it large amounts of nitrogen (N) and phosphorus (P). Cows excrete 60-
85% of the nutrients ingested, although efforts to fine tune animal diets may somewhat reduce the 
excretion of N and P. Eventually the herd supplies more manure N and P than the farm fields can 
properly assimilate. The resulting build-up of N and P increases the potential for nutrient loss that 
can lead to pollution of ground and surface waters.  

MIG is a very different approach to dairy production. On a MIG dairy farm, portable electric 
fencing is used to subdivide pastures in to paddocks. Cows are moved to a fresh paddock once or 
twice a day. During the growing season, grazed forage is the primary source of protein and ener-
gy for the cows, eliminating the need for feed crop production and its expensive, energy-
demanding infrastructure. By grazing, the cows harvest the feed and spread the manure, rather 
than machines. Because the grazing lifestyle is less stressful on cows, veterinary bills are substan-
tially lower than for confined animals. Although a cow under MIG typically produces less milk 
than one under confined feeding, it requires far less expense to maintain. Research in Maryland 
and other states indicates that both profitability and life-style quality can rise dramatically for 
dairy farmers who successfully switch production methods.  

Economic comparison of management-intensive grazing and conventional confine-
ment farms 
University of Maryland analyzed MIG and CC dairy farms and compared profitability on a per 
cow, per milk weight, per acre, and per farm basis including a risk analysis. (Hanson, et.al. 2013). 
Space limitation of this paper only permit a summary of the per cow, per farm and risk analysis 
portion of the research. Those interested in the rest of the analysis are encouraged to read the 
above journal article.  

Explanation of participating farms and analysis methodology  
Since 1995, Johnson has collected tax data on income, expense, and profit from 62 dairy farms 
(not all 62 farms participated each year).  Observations were pooled across years 1995-2009, cre-
ating a data set of 556 observations.  Financial variables were adjusted for inflation with the Con-
sumer Price Index for the United States northeast region. The farms in this study were those who 
voluntarily participated.  Comparisons with data from the Census of Agriculture for the years 
overlapping with the farms used in the study indicated that they were reasonably representative of 
the Maryland dairy farms in general.  Of the 62 farms, 14 were MIG farms and 43 were CC 
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farms.  The other 5 farms switched from CC to MIG systems during the sample period. In this 
study, MIG farms were defined as those whose herd rations included at least 30% dry matter 
from pasture for a minimum of 4 months which is also the requirement for organic certification. 
All of the farmers included in this study lay on the smaller end of the dairy herd size spectrum.  
However, CC farms were larger farms than MIG farms, with herd sizes 20% larger on average.  
CC farms also had more land than MIG farms. Not surprisingly, MIG farms had more pasture 
acreage and less crop acreage than CC farms, both in total and on a per cow basis.   

Systematic differences in income and expenses between MIG and CC farms were analyzed using 
analysis of variance (ANOVA) with fixed effects for MIG versus CC farm and year, with the 
latter used to control for systematic differences across years due to weather, market conditions, 
and technological trends during the study period.   Separate models were estimated for milk pro-
duction, profit, each category of sales, and each category of expenses.  Each model contained 
fixed effects for type of operation (MIG versus CC) and year.  Formally, the model estimated for 
response variable Y on farm k in year t was Ykt = a + bIkt + ct + ekt where Ikt is a fixed effect 
for type of operation, ct a fixed effect for year, and ekt a random error.   An alternative specifica-
tion using year-specific random effects yields results virtually identical to those reported here. 
This procedure adjusts for year-to-year variations due to weather, short-run price fluctuations, 
and similar factors.   

The profitability of MIG and CC farms were compared on a per cow basis.  Evaluating income 
and expenses per unit of production is a common method of assessing profitability.  It allows an 
evaluation of competitiveness, because the number of cows is often a limiting resource and put-
ting costs and returns on a per cow basis allows adjustment for scale of operation according to 
herd size.  Output was measured in terms of both milk production (measured by weight) alone 
and in terms of revenue; the latter includes sales of crops and cattle as well as adjusting milk pro-
duction for quality, as indicated by price.  Income from MIG and CC farms was then compared 
on a whole farm basis in order to assess how well these two production systems perform in gen-
erating household farm income.   

The relative riskiness of returns for MIG and CC farms was compared by estimating the standard 
deviations of profit over the sample period for each MIG and CC farm. Separate ANOVA models 
for the means and standard deviations of profit in MIG and CC farms were estimated using farm-
specific fixed effects, which were used to adjust for the influence of operator managerial ability, 
land quality, asset composition, and other unobservables that remain constant over time.  These 
estimated means and standard deviations were used to compute 75% lower confidence limits of 
profit as a measure of risk-adjusted income.  Any difference in these lower bounds reflects a sys-
tematic difference in income risk that is directly attributable to the nature of CC and MIG dairy 
systems.  The profit level attained at least 75% of the time by each system was calculated as Li = 
Ei - KSi, where Ei is average annual profit under production system i, Si is the standard deviation 
of profit under production system i, and K = 0.577 is calculated using a one-sided Chebyshev 
inequality. 

Results of the analysis - profitability per cow 
Herd size is the standard measure of scale in dairy farms.  Farms at a disadvantage in terms of 
cost and profit per weight of milk produced may be able to compensate by expanding their scale 
of operation, i.e., by increasing herd size.  As noted above, CC farms in our sample were larger 
on average than MIG farms.  That greater scale of operation might make up for lower revenues, 
higher costs, and lower profits per weight of milk produced. 

Milk production was 31% higher on CC farms than MIG farms (Table 1).  As a result, gross in-
come per cow was 25% higher for the CC farms than for MIG farms.  MIG farms, however, had 
higher cattle sales per cow than CC farms.  Cows that are grazed have a longer productive life 
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and the annual culling percentage for the herd is lower.  As a result, MIG farms sell more higher-
value bred heifers and young stock in contrast to CC farms that sell more lower value culled milk 
cows (White et al., 2002).  

Table 1.  Average annual values per cow for MIG and CC dairy farms, 1995 to 2009.1 

 MIG CC Difference 
Milk production (kilograms/cow) 6,532 8,528 1,996*** 
Income in dollars per cow    
Milk sales 2,752 3,443 691*** 
Crop sales 12 49 38*** 
Cattle sales 240 206 -34** 
Other income  143 221 78*** 
Gross income per cow 3,147 3,920 774*** 
Expenses in dollars per cow    
Car and truck 7 8 1 
Chemical 22 96 73*** 
Conservation 2 3 1 
Custom hire 60 115 55*** 
Depreciation 362 347 -15 
Purchased feed 809 1,045 236*** 
Fertilizer 69 120 51*** 
Freight and trucking 82 136 54*** 
Fuel 67 86 19*** 
Insurance 31 54 23*** 
Interest 120 132 11 
Labor 66 193 127*** 
Rent or lease 168 174 6 
Repairs and maintenance 175 270 95*** 
Seed 67 79 12* 
Supplies 161 156 -5 
Taxes 22 28 5* 
Utilities 78 87 10*** 
Veterinary, breeding, and medicine 81 179 98*** 
Other expenses 60 139 78*** 
Total expenses per cow 2,511 3,456 946*** 
Profit  in dollars per cow 636 464 -172*** 
*, **, *** shows significance at the 10%, 5%, and 1% levels, respectively. 
1Income and expenses are expressed in CPI - adjusted dollars  

Higher milk production per cow in CC farms came at a cost. Nearly every category of expense 
was higher for CC farms than for MIG farms. The only exceptions to this were depreciation and 
supplies expenses which were statistically insignificant.  One obvious source of greater expense 
was purchased feed.  Other large differences occurred with labor, veterinary, breeding, medicine, 
and repair expenses. These expenses accounted for almost 60% of the $946 difference in total 
expenses between these two production systems.   

Nearly all the CC farms in this study used Holstein cows.  Holsteins are a heavier breed than the 
Jerseys and cross breeds used by MIG farms.  Holsteins produce more milk and thus require more 
feed.  Additionally, confined cows consume feed with a lower moisture content than grazed cows 
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feeding on high moisture pasture and thus confined cows consume more feed and are accordingly 
able to produce more milk. 

Hired labor expenses per cow in CC farms were roughly three times those in MIG farms 
($193/cow versus $66/cow).  Dairy farmers, in general, have high labor requirements due to the 
need to milk twice or three times a day, feed cows, clean the barn, haul manure, and complete 
field work.  One advantage of grazing is that the farmers can reduce the time required for feeding, 
barn cleaning, manure hauling, and field work. The cows spend less time in the barn, spread their 
own manure, and feed themselves. White et al. (2001) found that 85% of defecations and urina-
tions occur in the pasture for the grazing herd, greatly reducing the amount of manure to be han-
dled in the barn.  This reduced labor requirement allows MIG farms to rely relatively more on 
unpaid family labor and less on paid hired labor than the CC farms.   

Veterinary, breeding, and medicine costs per cow in MIG farms were less than half those in CC 
farms ($81/cow versus $179/cow).  A strong argument can be made that grazing is healthier for a 
cow than being confined.  For example, Washburn et al. (2002) found that pastured dairy cows 
had significantly less incidences of mastitis than those dairy cows in the CC system while the CC 
herd also had significantly more cows culled because of mastitis problems than the grazing herd. 

While CC farms had higher gross income per cow, they also had higher total expenses per cow.  
As a result, the CC farmers had less profit per cow than MIG farms.   

Results of the analysis - profitability per farm and profitability risk 
The bottom line for dairy farms is how well they perform in generating a livable income for the 
farm families that operate them.  The relative performance of MIG and CC farms on a whole 
farm basis was similar to their relative performance per cow.  CC farms produced more milk 
(894,664 kilogram cwt versus 540138 kilograms) and had higher gross income than MIG farms 
($414,048 versus $260,298) (Table 2).  CC farms also had higher total expenses.  Overall, MIG 
and CC farms generated statistically similar average incomes.  While both MIG and CC farms 
generated roughly the same levels of income, CC farms were noticeably riskier as measured by 
standard deviation (Table 2).  As a result, the level of income met or exceeded three out of every 
four years was roughly 40% higher on MIG farms than CC farms.  Thus, MIG farms appear to be 
a more consistent source of household income than confinement systems. 

Table 2.  Average annual values per farm for MIG and CC dairy farms, 1995 to 2009.1 

 MIG CC Difference 
Milk production (kilos/farm) 540,138 894,802 354,664*** 
Gross income per farm 260,298 414,048 153,750*** 
Total expenses per farm 206,914 366,211 159,307*** 
Profit in dollars per farm 53,383 47,826 -5,557 
Profit standard deviation 32,055 38,136  
75% Lower confidence level 36,405 26,075  
*** shows significance at the 1%. 
1Income and expenses are expressed in CPI - adjusted dollars  
75% lower confidence limit indicates the profit attained in three out of every four years. 
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The foregoing comparisons indicate that MIG farms exhibited financial performance better than 
that of CC farms in the Maryland region, at least for dairy farms of the relatively small sizes in-
cluded in our sample.  MIG farms produced less milk but incurred substantially lower costs.  
MIG farms were more profitable than CC farms per weight of milk produced and per cow and 
were no less profitable on a whole farm basis (i.e., once size of operation was taken into account).  
Lower up front expenditures made MIG farms less vulnerable to fluctuations in market condi-
tions, weather, and other factors beyond farmers’ individual control.  As a result, income was less 
risky in MIG farms than in CC farms.  These financial performance measures suggest that MIG 
systems may offer a way for small farms to compete in dairy production. 

MIG systems may also enhance the sustainability of small dairy farms by allowing entry of larger 
numbers of young farmers.  MIG farms require less equipment for crop production and smaller 
sizes of the free stall area in barns (since cows spend more of their time grazing in pasture).  
Lower upfront investment costs make them easier to finance and thus more accessible to new 
entrants lacking capital. 

MIG systems are still relatively new, suggesting that there is likely considerable room for im-
provement.  Innovations will likely be site specific, as researchers and farmers adjust grazing 
practices to suit soils and climate; on-farm learning by doing and experimentation are likely to 
play important roles in this process.  Breeding of animals and plant varieties better adapted to 
intensive grazing can also help increase productivity in MIG systems.  As these innovations are 
developed, the advantages of MIG systems over CC farms are likely to grow. 

Agricultural commodity prices have been becoming more volatile.  Increased demand due to eco-
nomic growth in developing countries and to the growth of biofuel uses has made commodity 
markets more susceptible to fluctuations in production.  Decreased reliance on purchased feed 
and lower upfront expenditures make MIG systems less vulnerable to volatility in commodity 
prices.  Lower risk is thus likely to become an increasingly important advantage of MIG systems. 

Milk produced in MIG farms has several attributes that command higher prices today and seem 
likely to continue to do so in the future.  Some MIG farmers have become organically certified.  
The transition to organic production is not as difficult when beginning from a MIG base.  Some 
consumers are willing to pay more for livestock products from farms that provide greater animal 
welfare.  MIG farms can be seen as a more natural, cow friendly form of dairying.  Lower veteri-
nary expenses per cow, longer milking lifespans (or fewer frequencies of culling), and higher 
values of cow for sale (for example, higher quality bred heifers) all indicate that cows are healthi-
er in MIG systems than CC systems.  It may thus be possible to market milk from MIG producers 
as an enhanced animal welfare product with a premium price. 

In many areas, environmental regulations are likely to target agricultural farms that have hereto-
fore been largely exempt from them.  For example, new water quality regulations affecting the 
Chesapeake Bay watershed, where the dairy farms in this study are located, are likely to require 
reductions in runoff of nitrogen and phosphorus from smaller agricultural farms similar to those 
current effluent discharge regulations impose on large confined animal feeding farms.  MIG 
farms have lower nutrient runoff than CC farms and will thus likely incur lower compliance costs 
if and when new, stricter regulations are implemented. 

Land requirements likely impose the principal limitation on the size of MIG farms.  On the east 
coast of the United States, for instance, grazing farms need 1.5 to 2.0 acres of pasture for every 
dairy cow/calf equivalent to provide sufficient grass to support a dairy operation.  Pasture land for 
MIG operators must be contiguous to the milking parlor and located no farther than a cow can 
walk to and from twice a day.  That requirement limits the maximum size of a MIG farms.  A 
lack of contiguous pasture land near their farms may create an absolute barrier to expanding the 
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size of grazing farms to levels below that maximum as well.  And in areas where land prices are 
high, as they are in much of the east coast of the United States, expansion of grazing farms be-
yond the 200-cow size seen in this study may not be economically justifiable.  

 
Enhancing Environmental Quality through MIG 
The MIG approach also offers potential environmental benefits which will contribute to the sus-
tainability of dairy farms.  Land on MIG farms is nearly all permanently covered by grass, which 
improves soil quality and greatly reduces sediment losses compared to cropped fields.  Further-
more, soils under pasture accumulate organic matter, a process that not only improves the soil, 
but also removes carbon dioxide from the atmosphere.  Converting cropland to pasture on MIG 
farms may therefore help counter worrisome changes in the global climate caused by the build-up 
of carbon dioxide in the atmosphere.  Because less feed is imported onto MIG farms, this could 
result in less potential for pollution from excess nutrient accumulation.  

Scientists know little about the impacts of the MIG pastures on nutrient losses to ground water 
and surface water.   Research was initiated in Maryland to determine whether MIG could be an 
environmental benefit for dairy farmers. Weil & Gilker, in collaboration with the USDA/ARS 
Pasture Lab in Pennsylvania, studied the environmental performance of three well-managed 
farms in central Maryland - two MIG farms and one CC farm. The project involved six water-
sheds, two on each farm. Water was sampled in two streams running through two of the MIG 
farmsheds. Groundwater under both pastures and manured cornfields was sampled regularly us-
ing 64 piezometers (special monitoring wells that allow sampling the upper meter of groundwa-
ter) installed at three or four depths in nests, with three nests of piezometers in each watershed.  
The groundwater was sampled biweekly from the piezometers and surface water was also sam-
pled biweekly. All samples were analyzed for both nitrogen and phosphorus. Groundwater sam-
ples from the grazed watersheds had average nitrate concentrations of 4.4 ppm, significantly low-
er than the average of 8.9 ppm nitrate-N found in groundwater samples from the confined farm 
watersheds. The EPA water quality standard for nitrate-N is 10 ppm.  

Dissolved reactive P concentrations from all six watersheds were well above the surface water 
critical level of 0.01 to 0.02 ppm. Averages of phosphate-P on the neighboring MIG and CC 
farms were 0.15 and 0.14 ppm.  The MIG watershed was downhill from where they previously 
stored manure, and was consistently found to have high levels of P in groundwater. That water-
shed seemed to be showing historic influence rather than impacts of current management. Con-
centrations of phosphate-P on the second MIG farm were significantly lower, averaging only 0.03 
ppm, possibly due to immobilization of phosphorous by the calcareous geological material under-
lying that farm.  The surface water monitored in two watersheds on one of the MIG farms was 
generally within acceptable limits for N during both base and storm flow.  Total inorganic N was 
consistently less than 4 ppm, with approximately 1/3 ammonium and 2/3 nitrate. Stream water N 
concentrations were lower during storm flow than base flow, suggesting dilution with low N sur-
face runoff.  Significantly, there was no evidence that streamwater N concentration increased as 
the streams flowed through the grazed watershed. Streamwater total dissolved P concentrations 
were near the 0.1 ppm level of total P considered critical for eutrophication, although there were 
significantly higher levels of P during storm flows.  Phosphorus concentrations did not increase 
as the stream flowed across the grazed watersheds, with the exception of 1 stream during storm 
flow early in the study. In that stream, P became elevated apparently because during the winter 
dry cows “camped” there, trampled the grass, had some access to the stream, and were fed on hay 
(which imported nutrients into the area).  Because the farmer subsequently changed his manage-
ment of this area, there was little increase in stream water P thereafter. Conclusions of this study 
are as follows: 
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 There is no evidence of excessive nitrogen leaching from the MIG watersheds. 
 Phosphorus levels in groundwater seemed related to geologic soil parent materials and were 

low regardless of farm management system. 
 Neither N nor P concentrations were increased as stream water flowed through well-managed 

MIG pastures.  
 Under appropriate management, grazing appears to engender relatively low risks for nutrient 

pollution.  
 The benefits of grazing may extend beyond the farm itself, as the conversion of cropland to 

permanent grass may have implications for global warming and soil conservation, as well as 
quality of life for surrounding communities. As suburban development continues to encroach 
on farmland, and dairy farming becomes more economically challenging, MIG provides an 
alternative that can be both environmentally friendly and financially viable. 

 
These two research project conducted by the University of Maryland provide evidence that man-
agement-intensive grazing may help accomplish the four goals of agricultural sustainability in-
cluding; profitability, environmental quality, increased quality of life for farmers and society, and  
producing enough to satisfy human needs. 
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Abstract: Regional Councils across New Zealand are currently setting nutrient limits for 
groundwater, lakes and rivers in their catchments to preserve water quality.  For the dairy indus-
try, nitrogen (N) is the most pressing issue because nitrates from excreta and fertilisers can readi-
ly leach below the root zone of pasture into receiving waters. If the New Zealand dairy industry 
wants to continue to increase production, it has to at least hold, or preferably reduce, total N 
leaching from land contributing to milksolids production . Several management strategies and 
tools could be used for this purpose, but they have not been integrated into New Zealand farm 
systems to measure the production and environmental outcomes. The Pastoral 21 programme in 
Canterbury is comparing two farming systems taking two different approaches to future industry 
development. One (HSE) is based on a stocking rate (SR) of five high genetic merit cows/ha with 
up to 400 kg N applied as fertiliser per year, plus up to 800 kg DM/cow bought-in feed. This sys-
tem produced 2290 kg milk solids (MS)/ha and was highly profitable (operating profit 
$NZD5061/ha) but had a relatively high predicted nitrate leaching (35 kgN/ha). The second 
(LSE) has a SR of 3.5 high genetic merit cows/ha, up to 150 kg N/ha applied as fertiliser, and 
40% of the pasture area in a diverse pasture mixture containing herbs and legumes. It was also 
highly profitable ($NZD 4860/ha) and leached 45% less nitrogen, but produced 500 kg MS/ha 
less than HSE. Traditionally dairy farm performance per hectare in New Zealand has been as-
sessed using milking platform area only. A comparison between the HSE and LSE systems, in-
cluding both the milking platform and all other land contributing feed used for milk production, 
shows that this traditional performance metric over-estimates milk production and underestimates 
the potential environmental impact of the system. This paper reports on an approach to consider 
all hectares contributing to the dairy system when calculating physical performance or estimating 
the potential environmental impact of a dairy farm. 

Keywords: dairy, farm system, environment, nitrogen, ground water, productivity 

 

Introduction 
The New Zealand Government’s National Policy Statement on Fresh Water Management 2011 
(https://www.mfe.govt.nz/publications/rma/nps-freshwater-management-2011/docs/nps-
freshwater-mgnt-2011.pdf) requires Regional Councils throughout New Zealand to set quality 
limits for all surface and ground waters in their region. The main nutrients of concern are nitro-
gen (N) and in some instances phosphorus (P).  Nitrogen is more difficult to manage as it moves 
freely through the soil into water, whereas P usually stays bound to particles within the soil and 
mainly enters waterways through surface runoff and erosion.  Regional nutrient plans will require 
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farmers to reduce N losses in many catchments. What is likely to emerge  is a ‘target’ nitrate 
leaching limit to be achieved for different categories of farms within the catchment, such as ‘x’ 
kg N per hectare per year.  Depending on the catchment, soil type and farm system the target 
could be lower than what many farms are currently achieving.  For the dairy industry and for re-
gional economies it is important that potential negative implications of these changes on milk 
production and farm profitability are minimised. 

Nitrogen cycling via the animal is the key point of focus for controlling N losses from New Zea-
land grazing systems. In grazed systems containing ryegrass and white clover, nitrogen intake far 
exceeds N output in products, with up to 75% being excreted either in dung (25% of total N eat-
en) or urine (50% of total N eaten) (Pacheco and Waghorn, 2008).  In the urine patch N loadings 
vary between 500 and 1000 kg N/ha (Whitehead, 1995).  These N loadings are in excess of the 
capacity of the pasture in and around the patch to take up the available N.  Urinary N is readily 
transformed to nitrate in the soil. Nitrate is highly soluble and if not taken up by the plant roots 
can be carried below the root zone by drainage water. The higher the concentration of N in the 
diet, the higher the total amount of N excreted per day, the higher the N concentration per urina-
tion event and the greater the risk of nitrate leaching. 

The risk of nitrate leaching from the urine patch is higher for urine deposited in late summer and 
autumn than for urine deposited at other times, because plant growth is often restricted and the 
urinary N is deposited close to  the winter drainage period (Shepherd et al. 2010). Consequently 
plant uptake is low, and because winter and spring rainfall usually exceeds the water holding ca-
pacity of the soil, drainage occurs, taking with it the nitrate. 

There are a number of strategies that can be adopted to manage nitrate leaching (e.g. reduced 
stocking rate; cow genetic merit; alternative pasture species; diet manipulation, autumn stand-off) 
however many of these strategies have implications for the management of the key interactions 
between pastures and grazing animals that drive production efficiency and lower costs of produc-
tion. No on-farm research had been undertaken in New Zealand to determine the combined effect 
of several strategies on productivity and environmental outcomes, plus the associated system 
management requirements and risks.   

Traditionally in New Zealand, physical, financial and environmental performance of dairy farms 
has been based on the milking platform area only, without considering the areas growing crops, 
grazing young stock and wintering cows.  As dairy systems have intensified, increasing quantities 
of feed (grain, silage, crops) are being imported onto the milking platform and more winter graz-
ing is occurring off the milking platform.  The increased diversity in farm system implementation 
has resulted in the industry questioning the metrics against which dairy farming businesses are 
benchmarked.  The current ‘milking platform hectares only’ approach has the potential to over-
estimate milk production per hectare (Glassey, 2007) and underestimate the potential environ-
mental impact of the whole farm system.  Increasing public pressure to achieve nutrient loss tar-
gets and improve water quality requires an understanding of the environmental impact of all parts 
of the dairy business. 

The objective of this project  was to measure whole-system outcomes of different management 
strategies for irrigated Canterbury dairy farms that improve production and reduce N leaching 
and investigate the metrics against which the physical and environmental performance of farming 
businesses are reported.  The paper reports on the first 2 years of physical production results and 
estimations of environmental impact.   
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Materials and Methods 
In September 2011 two experimental farmlets were established on the Lincoln University Re-
search Dairy Farm, Canterbury, New Zealand (longitude 172 27’E; latitude 43 38’S; 10 m above 
sea level) using the results of pre-experimental modeling to set targets for productivity and envi-
ronmental outcomes (Burggraaf et al. 2011; Beukes et al, 2011).  Each farmlet had a set of farm 
management decision rules (MacDonald & Penno, 1998) designed to remove subjectivity from 
the management of the individual farm systems.  Associated with the milking platform was a 
support block (approximately 3.5 Ha) for each farmlet where cows were wintered on forage crops 
for 70 days, young stock grazed and from which surplus pasture was conserved. 

An overview of the two systems being compared is provided in Table 1.  Both farmlets had a 
strong focus on management efficiency; one based on the traditional pathway of intensification 
through more cows and more inputs (High Stocking Efficient; HSE) and the second based on 
reducing stocking rate, focusing on high per cow production through increased pasture intake, 
and incorporating N loss mitigation strategies such as diverse pastures and reduced N fertiliser 
inputs (Low Stocking Efficient; LSE). 

Table 1: Key management features of the HSE and LSE systems in Canterbury 
 Low Stocking Rate Efficient  

(LSE) 
High Stocking Rate Efficient (HSE) 

 Milking Platform 
Number of cows 34 29 
Area (ha) 6.75 8.25 
Stocking rate (cows/ha) 3.5 5.0 
Cow genetic merit Breeding worth 140 Breeding worth 133 
N fertiliser base  Up to 150 kg N/ha/year Up to 400 kg N/ha/year 
Pasture base; 
% area of farm by pasture type 

36% diploid ryegrass/white clover; 36% 
tetraploid ryegrass/white clover; 28% 
diverse pastures (chicory, plantain, 
prairie grass, ryegrass, white clover, red 
clover) 

56% diploid ryegrass/white clover; 44% 
tetraploid ryegrass 

Supplementary feed Up to 100kg DM/cow imported barley Up to 800 kg DM/cow imported barley 
   
 Wintering support block 
Winter feed Kale + green chop silage Fodder beet + pasture silage 
 
Both farmlets were stocked with mixed age, Holstein Friesian x Jersey cross animals. Pasture 
mass in each paddock was measured weekly by calibrated pasture plate meter and this infor-
mation was used to help manage pastures and feeding.  Nitrogen fertiliser was generally applied 
after each grazing in the HSE system but less frequently in the LSE system.  Milk volume was 
measured at each milking for all cows.  Milk fat and protein were measured fortnightly from sep-
arate afternoon and morning milking samples.  Nitrate leaching was monitored continuously at 
each site (milking platform and wintering block) using lysimeters (Di and Cameron, 2007) during 
periods when drainage water could be collected for analysis of N concentration.  Nitrogen leach-
ing and farm-gate N surplus were estimated using the OVERSEER® nutrient budgeting model 
(Overseer) (Wheeler et al. 2003) for individual blocks in each farm system with the exception of 
the winter forage crop blocks where leaching results from lysimeter measurements were scaled 
up and applied to the percentage of the forage crop block covered by urine patches.  Operating 
profit was calculated using a standardised financial template with 2011-12 benchmark costs de-
rived from Canterbury dairy farms in DairyBase®248 to make the calculation easier to extrapolate 
to commercial situations.  

 
                                                 
248 http://www.dairynz.co.nz/page/pageid/2145871201/DairyNZ_Economic_Survey#779 
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Results 
 
Physical performance 
Key production, profit results and estimated N leaching, average for the first 2 years’ of the pro-
ject, are shown in Table 2 (expressed relative to the milking platform area only) and compared to 
the outputs from the pre-experimental computer modeling. 

 
Table 2: Average physical and financial performance and estimated nitrogen leaching losses for the LSE and HSE 
systems from 2011 to 2013, compared to pre-experimental model predictions. 
 LSE  

(actual) 
LSE (mod-

eled) 
HSE  

(actual) 
HSE (modeled) 

Total pasture harvested (t DM/ha) 15.3 16.0 18.3 18.1 
Total supplements eaten (t DM/cow)  0.27  0.88  

Silage (t DM/cow) 0.21  0.55  
Grain (t DM/cow) 0.06 0.1 0.33 0.8 

N fertilizer used (kg N/ha) 160 150 324 400 
Days in milk (days) 269 - 257 - 
Milk solids produced (kg/cow) 511 453 458 437 
Milk solids produced (kg/ha) 1789 1588 2290 2184 
     
Farm working expenses (NZ$/kg MS) 3.93 - 4.43 - 
Operating profit (NZ$/ha) 4860 4334 5061 4810 
     
N leaching (kg N/ha) [Overseer] 19 24 35 38 
 
During the 2011-12 and 2012-13 production seasons both systems exceeded modeled per cow 
and per hectare milk production targets and returned high operating profits.  On average the LSE 
herd achieved 12 more days in milk than the HSE herd and was less reliant on bought-in supple-
mentary feed.  In the LSE herd, N use in year 1 exceeded expected usage by 21 kg N/ha.  Pas-
tures were visibly N deficient in late summer/early autumn prompting the decision to apply an 
‘extra’ round of N fertilizer to ensure pasture cover targets at drying off were met.  Nitrogen 
leaching estimates from the milking platform were lower than the pre-experimental predictions 
for both farm systems.  

Accounting for additional hectares 
The two systems have different footprints generated by differences in stocking rate, feed inputs 
and wintering system, prompting the need to consider all land and other inputs into each system 
to generate a true comparison of performance and environmental impact. For ease of comparison 
the information from each research farmlet was scaled to represent an average Canterbury dairy 
farm with a 150 ha milking platform.  Total resource use under the ‘all hectares counted’ scenario 
is presented in Table 3.  Predictions are also provided for the alternative wintering system within 
each farm system i.e using fodderbeet in the LSE system or kale in the HSE system to allow 
farmers to consider the likely impact of a change in wintering practice on their farm.  The land 
area required for each block ie winter crop support, winter support-pasture etc was estimated 
based on measured crop yields, winter feed requirements and supplementary feed inputs.  
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Table 3:  Estimated total land resource requirement (ha) and tonnes of nitrogen fertiliser required for a 150 hectare 
Canterbury dairy farm based on resource use in the LSE and HSE farmlets. 
 LSE 

(525 cows) 
HSE  

(750 cows) 
 
Hectares (ha) 

Kale  
(actual) 

Fodderbeet 
(modeled) 

Fodderbeet 
(actual) 

Kale 
(modeled) 

Milking platform  150 150 150 150 
Winter support – crop  34 12 18 49 
Winter support – pasture  23 25 35 33 
Grain production# (purchased) 3 3 26 26 
Silage* (purchased) 6 18 64 29 
TOTAL 216 209 294 287 
     
N fertiliser used (tonnes) Kale Fodderbeet Fodderbeet Kale 
Milking platform 24.1 24.1 48.5 48.5 
Winter support – crop 9.7 2.1 3.1 13.8 
Winter support – pasture 4.7 5.4 7.3 6.8 
Grain production (purchased) 0.6 0.6 4.6 4.6 
Silage (purchased) 0.4 1.3 4.8 2.2 
Total tonnes N 39.5 33.5 68.3 75.9 
# assuming 9 T DM/ha yield; * assuming 6 T DM/ha yield from 3 harvests  
 
Based on the information in Table 3 the performance relative to total land resource use (‘all hec-
tares counted’) can be estimated (Table 4).  The milksolids per hectare performance reversed 
when all hectares were included such that the LSE system produced at a higher level, however 
the difference between the systems was markedly reduced.  The LSE system maintained a lower 
nitrate leaching loss, although the difference reduced from 16 kg N/ha to only 5 kg N/ha when all 
hectares were considered.  A farm system incorporating fodderbeet for wintering resulted in low-
er estimated N leaching losses (Table 4).  Operating profit per kg of N leached was higher for the 
LSE kale system than the HSE fodderbeet system. 

Table 4:  Estimated performance, relative to total land resource use, for a 150 hectare Canterbury dairy farm based 
on resource use in the LSE and HSE farmlets. 
 LSE HSE 
 Kale (ac-

tual) 
Fodderbeet Fodderbeet 

(actual) 
Kale 

Milk solids (kg/ha) 1245 1302 1174 1201 
N surplus1 (kg/ha) 103 78 200 208 
N conversion2 efficiency (%) 46 54 29 29 
Nitrate leached3 (kg N/ha) 33 24 38 49 
Operating profit (NZ$/ kg N leached) 147 - 133 - 
1((total fertilizer N plus N imported in purchased feed)-(N exported in milk))/total hectares 
2((N exported in milk)/ (total fertilizer N plus N imported in purchased feed))x 100 
3Overseer® for milking platform and arable area; lysimeter data for wintering area scaled for % grazed area covered 
by urine patches. 
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Discussion 
 
Management challenges 
Two management challenges identified prior to the project (Clark et al. 2011) were encountered. 

1. Achieving high per cow production from pasture while maintaining pasture quality  

The traditional development pathway in New Zealand dairy farms has been to maximize pasture 
harvested by increasing stocking rate (MacDonald et al. 2008). In the context of New Zealand 
dairy farms, stocking rate is a combination of cows/hectare, cow liveweight and cow genetic mer-
it as all these factors contribute to total feed demand.  At five high genetic merit cows per hectare 
feed demand relative to supply in the HSE system was high and high rates of pasture utilization 
were easily achieved.  In contrast, at 3.5 cows per hectare the feed demand in the LSE system 
was much less. Despite the reduced feed demand being offset by lower annual pasture harvested 
(3 t DM/ha, Table 2) in the LSE system, the challenge was to minimize pasture wastage at the 
same time as ensuring pasture quality was not compromised.  Diverse pastures (with chicory, 
plantain and legumes) were incorporated into the LSE system to help maintain pasture quality 
and maximize pasture intake during summer.  Regular assessment of pasture cover and grazing 
residuals was required to allow timely and accurate decisions regarding rotation length, N ferti-
lizer use, silage conservation, pre-graze mowing and supplementation feeding.  As a result of 
active management pasture growth and quality was maintained at a high level throughout the sea-
son.  For farmers considering such a system the management tools are available to support them 
in their decision making, however a higher degree of management input and skill is required for 
successful implementation of the LSE system. 

2. Nitrogen fertilizer management 

Nitrogen fertilizer use on dairy farms in New Zealand has increased sharply since 1990 (MPI 
2012) to support the increases in stocking rate and feed demand.  In 2010/11, average N fertilizer 
use on Canterbury dairy farms was 247 kg N/ha (DairyNZ, 2010).  A notational ‘limit’ of 150 kg 
N/ha per year was set for the LSE system because pre-experimental modeling and previous re-
search (Ledgard et al. 2006) indicated that total nitrate leaching is very sensitive to the amount of 
N fertilizer applied. The issue is not direct leaching from the applied fertilizer, but rather the in-
crease N flowing through cows consuming pasture with higher N% in the dry matter, resulting in 
a greater amount of surplus N being excreted in the urine.    

For the HSE system with no notational N limit the N fertilizer application policy was straightfor-
ward, with approximately 30-35 kg /ha being applied, as urea, after every grazing from early Sep-
tember to late April, plus an early season (August) application of ammonium sulphate.  For the 
LSE system, N was withheld for significant periods, leading to visible signs of N deficiency in 
pasture, especially early in the season.  Developing decision rules for optimizing pasture grown 
from amounts of N fertilizer that are significantly less than farmers have become accustomed to 
using is a key requirement from this project.  

Farm system footprint 
Traditionally, New Zealand dairy farms were based on grazed pasture with pasture silage made 
from the milking platform as the main source of supplementary feed.  However, intensification of 
the industry has resulted in major changes in the feedbase on many farms, with increasing 
amounts of maize silage, cereal grain, palm kernel expeller and winter grazing being used to sup-
port higher stocking rates.  Farms are now classified on a 1-5 scale based on the amount of addi-
tional feed brought into the system as either supplementary feed or grazing off farm either as 
young stock or during winter.249 A system 1 farm is all grass self-contained, with all stock on the 
                                                 
249 http://www.dairynz.co.nz/page/pageid/2145861231/The_5_Production_Systems 
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dairy platform while a system 5 farm imports 25-40% of feed for use throughout lactation and for 
dry cows. As a result of the increased diversity in farm system operation, using the milking plat-
form area as the unit for benchmarking physical and environmental performance e.g. 
milksolids/ha, kg N leached/ha does not fully reflect the performance of the total dairy system.  
For farms , importing significant quantities of feed, benchmarking against milking platform area 
has the potential to overestimate milk solids production per hectare and underestimate the envi-
ronmental impact of the dairy system.   

As Regional Councils across New Zealand start setting nutrient limits for groundwater, lakes and 
rivers in their catchments it is important to understand the environmental impact of the whole 
farm system, not just the milking platform.  This is particularly important in farm systems where 
cows are wintered off farm on forage crops as research has reported that nutrient losses from 
grazing winter forages are significantly higher than from grazed pastures (Smith et al. 2012).  To 
allow farmers to react to potential regulatory changes they need to understand the performance 
and impact of their total dairy system.  The project reported in this paper provided an ideal oppor-
tunity to introduce to the Canterbury dairy industry and the notion of including all hectares re-
quired for a full year of dairy operation, ‘all hectares counted’, for benchmarking physical and 
financial performance. 

Based on the milking platform hectares the HSE system produced 28% more milk solids and was 
$201/ha more profitable than the LSE system.  However, when the hectares associated with 
growing the grain and pasture for silage and grass and crop for wintering were included the per-
formance ranking changed.  Glassey et al. (2007) also reported a change in the ranking of six 
farms when performance was re-calculated using all hectares.  The farm where the ranking shift-
ed most was the farm with the highest total feed supply, the highest proportion of imported feed 
and the most varied types of supplementary feeds. On an ‘all hectares counted’ basis the LSE 
system produced 6% more milk solids per hectare with a lower environmental footprint.  Esti-
mated nitrate leaching from the milking platform of the LSE farmlet was 16 kg N/ha less than the 
HSE milking platform and 5 kg/ha less when all hectares were included.  However, including the 
leaching losses from the cropping and support areas of the system increased the total loss for both 
systems. The inclusion of fodderbeet as the winter forage source in the HSE system resulted in a 
smaller increase relative to the milking platform due to the smaller area required to grow the 
higher yielding fodderbeet crop and the lower dietary N intake with the fodderbeet diet. Incorpo-
ration of fodderbeet into the LSE system could be a strategy to reduce the environmental foot-
print of this system to meet potential N loss limits. 

The choice of system and implications for whole-of-resource use within catchments is region and 
time dependent. A higher stocked system may only be viable where additional land is available, 
catchments can absorb more nitrate-N and communities agree that the impact on water quality is 
acceptable.  For catchments approaching their limits for N loading or in communities wanting to 
improve water quality the LSE system could allow continued industry growth. Extrapolating the 
results of this study and assuming the dairy system was being supported by land within a single 
catchment, 15% more area could be dedicated to dairying, for the same estimated N losses, if all 
farms were achieving the estimated losses of the LSE system, compared with the HSE system.  

By understanding the physical and environmental performance of all parts of the dairy system 
farmers can make informed decisions to ensure their business remains productive while also 
meeting the regulatory and community expectations for the catchment within which they operate. 
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Abstract: Sustainability is the capacity of living systems to endure and survive. This applies for 
agro-ecosystems such as dairy farms as well as farm animals as sub-systems. To deal with the 
complexity of production processes when analysing sustainability, the concept of living systems 
as autopoietic and self-referential systems, organised within a hierarchical structure of different 
orders is outlined. In a highly competitive environment outside and within farm systems sustaina-
bility requires resources and capacities to adapt to ongoing changes in the environment. While 
self-regulation and adaptation processes within farm animals follow physiological principles, 
they largely depend on the ability of the farm management to provide appropriate resources in 
terms of energy and nutrients suited to meet the individual requirements at the various life stages.  

In a survey, data from dairy farms deriving from the Bavarian State Control Association regard-
ing results from milk control records as well as economic parameters were evaluated with respect 
to conclusions in relation to the appropriateness of nutrient supply, and udder health status. 
Availability of resources differed widely between the dairy farms. The results suggest that a con-
siderable proportion of the dairy cows were not fed according to their specific requirements in the 
lactation course and were at risk for metabolic disturbances. Udder health status, assessed by so-
matic cell counts on the cow level, was insufficient on many dairy farms and showed considera-
ble potential for optimisation. While in average about 50% of the profit derived from official di-
rect payments, full costs of dairy farming were covered only by few farms. The majority of the 
farms was not able to accumulate the required own capital for substitute investments. 

The results indicate that sustainability is a result of successful interactions of influencing factors 
on the base of appropriate resources. The concept of autopoietic systems is suited to structure the 
complexity within agro-ecosystems and to provide orientation for the implementation of sustain-
ability by the approach of self-referentiality of living systems. However, due to the conflicting 
areas between competition and sustainability a modification of the market conditions is neces-
sary, supportive in finding a balance between both crucial driving forces in dairy farming. 

Keywords: autopoiesis, requirements, animal health, economics, dairy cows, sustainability 
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Introduction 
Through a consistent process of intensification, dairy production has realised enormous im-
provements in the efficiencies of dairy production. These achievements are based on increasing 
inputs of external resources, e.g. high quality feed and technological equipment. Unfortunately, 
these developments go along with severe negative side effects. According to a FAO report, the 
livestock sector is emerging as one of the most significant contributors to serious environmental 
problems, locally and globally (FAO, 2009). It marginalises small holders, increases waste, af-
fects animal health and welfare, and food safety. Increasing disadvantages of the intensification 
processes and conflicts with the interests of other stakeholders call for a critical assessment of the 
sustainability of dairy production (Keyserlingk et al., 2013).  

Striving for sustainability requires resources. As the availability of qualitative resources is gener-
ally limited, competition has developed as an evolutionary concept occurring between living uni-
ties on all scales. On the farm level, different agricultural areas are in need of labour efforts and 
investments, provoking conflicting areas for the farm management (Sundrum, 2007). The farmer 
himself is fighting for the survivability of the farm in a free market, where all dairy farmers pro-
duce the same commodity. While farmers have to consider changes in the availability of re-
sources, prices and markets, they can no longer ignore consumer concerns about animal health 
and welfare, food safety, and environmental pollution. However, market prices and consumer 
preferences are dominated by forces beyond the farmers’ control. 

Agricultural systems are human-run systems, so what is sustainable is subject to possible change 
and regulation. Farm managers are not only agents of control but are components of the system 
itself. They follow various rituals, world views, economic incentives, or specific objectives. Fac-
ing a huge complexity, the crucial question is what may provide orientation and which reference 
values might be supportive when trying to improve the sustainability of livestock farms and dis-
tinguish processes which are supporting systems with respect to sustainability or weaken them.  

In the literature, often only single aspects concerning general features of sustainability are ad-
dressed. As a consequence, it is difficult to draw an overall picture of the situation in different 
farming systems. In contrast, a multiple criteria approach to farm performance evaluation offers a 
more comprehensive picture (Andreoli & Tellarini, 2000). However, further challenges arise 
when there is a need to decide which of the various criteria is more relevant than others. This is 
aggravated by the fact that priorities are expected to change considerably between different live-
stock production systems. In the following, a conceptual framework is explained referring to the 
self-referentiality of living systems as references to assess sustainability of farms systems. The 
concept will be related to empirical results gained by a comprehensive survey on dairy farms to 
show options and limitations of the concept to analyse sustainability in dairy production.  

Sustainability of autopoietic systems 
From a physical point of view, a body is a material entity, composed of different sub-parts and 
sub-processes. From a biological-systemic perspective, an organism is an integral and functional 
system in processes of exchange with the environment. It represents an entity with a functional 
integrity (Thompson, 1997). Maintenance of the entity is an active process of self-organisation.  
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ronment. They are not determined by the physical impacts from the environment but react on 
perceived stimuli through the configuration of the whole system. They interact on a horizontal 
level with the environment and in a vertical structure within the living system. On animal level, 
the brain functions as an organ of intermediation in both functional circuits: of the organism and 
the environment and of the whole and the sub-parts within the organism. On farm level, the 
farmer organises the exchanges with the environment, the structure of the farm systems as well as 
the distribution of resources to the sub-systems. On the horizontal level, decreasing availabilities 
of resources provoke increasing conflicts between competing systems. Limitations in the availa-
bility affect not only the competitiveness of living systems on the same level but have also severe 
impacts on the sub-systems along the hierarchical structure.  

A dairy herd is a composite unit in which the single animals are its components. An animal treat-
ed as an organism is a composite unity in which its organs are its components, while the organs 
are composed as a multicellular system. It follows that a herd treated as a multi-animal system, 
and a herd treated as a simple unity, are two different kinds of unities because they are defined 
through different operations. A simple unity is only characterised by the properties assigned to it 
by the operation of distinction through which an observer distinguishes it from the background. A 
composite unity, however, is characterised by the organisation that integrated its components into 
a whole, determining its identity as a composite unity of a particular kind and its properties as a 
simple unity when distinguished as such (Maturana, 1980).  

Features of sustainability in dairy farms 
In a survey study, data from dairy farms deriving from the Bavarian State Control Association 
regarding results from milk control records as well as economic parameters were evaluated with 
respect to conclusions in relation to the appropriateness of nutrient supply, and udder health sta-
tus. Based on a comprehensive data set, the data used here were restricted to those from 499 
farms in 2006. For further details see Haerle (2010) and Haerle and Sundrum (2013a, b). 

Nutrient supply  
Milk performance based on home-grown feed without concentrates averaged 2,519 kg energy 
corrected milk (ECM) per cow and year, showing a large variation between the dairy farms. From 
the fifth month of lactation more than 20% yielded milk protein contents above 3.8%, indicating 
an oversupply of energy (see figure 2). After birth, > 50% had protein values < 3.2% in the milk 
which points out deficits in the availability of energy. At the beginning of lactation, about 40 % 
of the dairy cows showed deviations in fat-protein-quotients (FEQ) from the reference levels 
(<1.1 - >1.5). The percentage of dairy cows with an FEQ > 1.5, indicating an increased risk for 
the occurrence of ketosis decreased from the second month of lactation, whereas the percentage 
of cows with an FEQ < 1.1, indicating the risk of acidosis increased up to the fifth month of lacta-
tion to over 40% and stagnated on a high level. A nutrient supply, balanced according to the ref-
erence levels, was only attained in the middle of lactation by 39% of the cows. The results sug-
gest that a considerable proportion of the dairy cows were not fed according to their specific re-
quirements in the lactation course and were at risk for metabolic disturbances.  

 

 

 

 

 

 



 

1

F
cr

U
S
T
w
sh
th
p
th
m
n

E
B
7
av
m
b
av
en

444 

igure 2: Milk
rude protein o

Udder healt
Somatic milk
The breakdo
with referen
howed cons
he threshold

per farm exc
he cows in 

milk cell co
nations. 

Economic p
Based on co

0.0 cent pe
verage of 2

milk perform
by few farm
verage wag
nough mon

k yield and pr
over the course

th 
k cell count
own of the 
nces showed
siderable po
d < 100 tsd.
ceeded the c
this class. 

ounts on cor

parameters 
omprehensiv
r kg ECM (

24.9 and a w
mance based

ms. Under th
ge rate of 5
ney to cove

roportion of c
e of lactation 

ts on the co
data accord

d that the u
otential for 
. cells/ml m
cell count o
Neverthele
rporate leve

ve economi
(Haerle, 20
wages rate o
d on the sam

he precondit
5.40 € per h
r any wage

cows in differ
2005/06 (n =

ow level div
ding to the
udder health
optimisatio

milk; indicati
of 400 tsd. c
ss, the Bav
el in relatio

ic data on th
10). Remar
of 10.7 cen
me labour c
tion that all 
hour was ca
es, others ea

rent categorie
3,888 cows)

versified con
 milk cell 
h status on 
on, respectiv
ing a health
cells on a va
varian dairy
on to other 

he same far
rkable was t
t per kg EC

capacity. Ho
factors apa

alculated. W
arned more

es, characteris

nsiderably w
count class
many dairy

vely. Over 
hy udder. On
ariation of 

y farms cam
federal sta

rms, full co
the high pro
CM. The ma
owever, the
art from the
While some
e than 15 € 

Energy 
 
 
Proporti
> 3.8% 
 
 
Proporti
> 3.8
+ Urea 
 
Proporti
> 3.8
+ Urea 

Energy
 

 

Proport
< 3.2%

 
 
Proport
< 3.2
+ Urea 
 
Proport
< 3.2
+ Urea 
 
Proport
optimum

tic for the su

 

within and b
sification an
y farms wa
half of the 
n average, 
1–34.5% of

me up with 
ates and oth

osts ranged 
oportion of 
ajority of th
e full costs w
e labour wer
 farms wer
per hour. A

corrected milk (

ion of 
Crude protein 

ion of 
8% Crude 
> 300 ppm 

ion of 
8% Crude 
< 150 ppm

y corrected milk 

tion of 
 Crude protein 

tion of 
2% Crude 
> 300 ppm 

tion of 
2% Crude 
< 150 ppm 

tion of cows 
m 

upply with ene

between the
nd the comp
as insufficie
cows fell s

11.6% of th
f the percen
comparable

her milk-ex

between 34
feed costs w

he farms inc
were covere
re remunera
re not able 
About 50%

(ECM) 

cows 

cows 
protein 

cows 
protein 

(ECM) 

cows 

cows 
protein 

cows 
protein 

in the 

ergy and 

e farms. 
parison 
ent and 
short of 
he cows 
ntage of 
e lower 

xporting 

4.5 and 
with an 
creased 
ed only 
ated, an 
to earn 

% of the 



 

1445 

profit derived from official direct payments. Correspondingly, the majority of the farms could not 
sustain without the transfer payments and was not able to accumulate the required own capital for 
substitute investments. On the other hand, the calculations of the farms showed that apart from 
increasing milk performance there were other options to manage a farm profitable.  

 
 
Discussion 
Following the concept of living systems as autopoietic systems, organised within a hierarchical 
structure of different orders, sustainability of dairy cows within a herd depends on the degree in 
which the requirements of the individual cows are met through the structure and organisation of 
the farm system as a whole. In general, dairy cows differ considerably in their requirements in 
relation to individual peculiarities and with respect to the specific performance within the lacta-
tion course. Correspondingly, nutrient requirements of farm animals are self-referential and are 
not represented by average herd figures. It is a challenge for the farm management to provide 
enough energy and an appropriate nutrient supply. To fulfil these demands, the farm system is 
itself in need of appropriate resources (high quality feed, investments, labour capacity, 
knowledge, etc.). What is needed on individual farms cannot be generalised but is also self-
referential. 

Market conditions which do not provide enough farmers’ income and do not fully cover the ex-
penditures threaten not only the sustainability of the farm systems but also those of the dairy 
cows and their functional integrity of organs and tissues. Consequently, dairy cows have difficul-
ties to sustain their health status. Animal health is an emergent property of the organism as a liv-
ing system that represents the capacity to sustain within an environment that can be defined itself 
as a superordinate agro-ecosystem (Sundrum, 2012). Thus, talking about animal health and wel-
fare as a relevant feature of sustainability requires taking into account the number of animals that 
deviate from reference values, enabling a distinction between diseased and healthy animals. 
When striving for sustainability, it makes a difference whether the milk yield derives from a herd 
with a high or a low proportion of dairy cows facing production diseases. 

Availability of energy and nutrient resources 
The presented data concerning the energy and nutrient supply of dairy cows show considerable 
deviations between current and target states. Data are representative insofar as a negative energy 
balance at the beginning and an over-supply with energy at the end of lactation belongs to a gen-
eral picture reflecting the difficulties of any feeding regime to provide a diet that corresponds 
with the course of the requirements during lactation. The preparedness of the dairy cow to deliver 
itself to a negative energy balance at the onset of the lactation period and to mobilise nutrients 
from the body tissues is an essential precondition for a high milk performance in the total lacta-
tion period. The dairy cow is prepared to mobilise reserves, even beyond borders which put ani-
mal health and life of the dams at risk. In the case of undersupply, dairy cows do not possess an 
effective brake that prevents further depletion of body reserves. Correspondingly, it is in the re-
sponsibility of the farm management and left to the organisational skills and to the availability of 
resources to avoid an overstretched gap between demand and supply. The crucial question is 
when are borders crossed which endanger the conditions of the individual animals to sustain and 
reproduce themselves. From the perspective of the explained concept, such thresholds cannot be 
generalised but are self-referential according to the corresponding order of autopoietic systems. 

On the other hand, the most efficient use of nutrient resources is generally achieved when each 
animal is supplied with energy and nutrients according to their specific requirements. Both, un-
der-nutrition and exceeding supply is not only inefficient but requires additional resources of reg-
ulation to keep the internal processes within a certain range of homeostatic conditions. Thus, 
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feeding farm animals according to their current requirements provides the best orientation for the 
farmer to gain both, a high efficiency in the use of nutrients while simultaneously reducing the 
risks of metabolic disturbances and providing optimal preconditions for the farm animals to sus-
tain themselves and to gain longevity. However, the data give reason for the assumption that farm 
management in dairy production is very often lacking resources in terms of high quality feed, 
labour capacities, financial resources, and knowledge to compensate for obvious deficits. 

Status of udder health  
Herd management on dairy farms is often focused solely on the monthly bulk milk cell count. 
This however is an indicator of minor meaningfulness as data from the farm survey showed that 
the status of udder health on the animal level is in general far away from the thresholds defined 
by veterinary associations as indicators for a healthy udder or a high status of udder health on the 
farm level (Sundrum, 2010). Thus, it makes a difference, if animal health status of the herd is 
seen as a performance of the total herd or as the sum of the performances of the individual ani-
mals, providing by far more profound information. Although milk containing high somatic cell 
counts deriving from diseased udders is not a direct threat in relation to food security, somatic 
cell counts are a valid indicator for milk quality. While the somatic cell counts and the milk quali-
ty vary considerably between cows and between farms, farmers receive more or less the same 
price.  

Competition, marketing and pricing 
Livestock production is characterised by competition on different scales. The farm manager, al-
ways facing limitations of resources in terms of time, nutrients or investments, has to decide in 
which sub-system and over which time period the limited resources should be distributed. On the 
other hand, each farm is in competition not only with the neighbouring farms but on a global 
market. While market prices in general do not markedly differ between production units in the 
same country, those farms that can produce the products with the lowest production costs gain 
advantages towards the other farms. As price takers, farmers produce as much as possible against 
the going price. As a result there is a constant downward pressure on prices. This model, also 
known as the ‘agricultural treadmill’, characterises the predominant economic model and the ba-
sis for the European Common Agricultural Policy (Röling, 2009). Correspondingly, those farms 
able to produce with lower production costs have an advantage in relation to those with higher 
productions costs per product unit.  

Within these framework conditions, competition depends to a high degree on the availability of 
internal resources, prices for external resources, and last but not least on the skills of the farm 
management to make the most efficient use of both. On the other hand, a competitive advantage 
is also given when the negative side effects of the production processes are externalised, without 
affecting the production costs (e.g. higher milk performance on the expense of animal health, 
longevity of dairy cows, or nutrient losses into the environment). From the perspective of sustain-
ability, this adds to the fact of unfair competition. This is the case when producers striving for 
common goods such as a high status of animal health and milk quality by using appropriate man-
agement concepts and encountering higher production costs are competing with their products on 
the same markets as those who widely make use of the absence of minimum standards and pro-
duce on a low cost base. Thus, the current conditions on the food market contribute to a situation 
in which the existing potential for the production of a high level of milk quality is not realised 
and further developments of quality production are hampered by unfair competition (Sundrum, 
2009). Currently, negative side effects of the production processes are widely ignored. While 
intensification offers some potential to decrease production costs, the data from Bavarian dairy 
farms showed that there is always more than one strategy to increase farmers’ income. It can be 
assumed that the inclusion of negative side effects in any assessment of sustainability would be 
able to modify considerably the previous framework of competition.  
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Conclusion 
Sustainability requires appropriate resources for the living systems at the various scales within 
the hierarchical structure that enable them to sustain. In addition, those who are in charge of or-
ganising balanced environmental conditions for living systems on the different scales are in need 
of reference values for orientation and decision making. While a multiple criteria approach to 
assess sustainability leaves the prioritisation of criteria to the perspective and preferences of the 
assessors, the implementation of the concept of autopoiesis and self-referentiality provides a clear 
orientation on how to provide appropriate conditions for living systems to sustain. The self-
referentiality of living systems on the horizontal level and within the vertical structure regarding 
their specific requirements corresponds with the large variation found in farm practice. This ap-
proach differs considerably from a practice of generalising data on a high aggregation level.  

On all scales living systems are facing competition for relevant resources, which are essential to 
hold their ground. Within the dairy cow, partitioning of energy and nutrients is regulated primari-
ly by the endocrine system. On the level of agro-ecosystems, the farm management is responsible 
for the assignment of resources and for ensuring that the requirements of each animal are met 
appropriately. Data from dairy farms in Bavaria show that in general the farm managers are far 
from realising an appropriate nutrient supply. They themselves depend on resources in terms of 
adequate incomes, which often are not given. Thus, a modification of framework conditions is 
necessary to reduce unfair competition and to support farms that go for common goods instead of 
exploration of subsystems. There is a need to find a balance between competition and sustainabil-
ity by regulating conditions enabling living systems to sustain themselves. 

By keeping the public unaware of common practices, some controversy might be avoided in the 
short term. However, a lack of sustained engagement provides no feedback mechanism to ensure 
that any changes in practice are in harmony with public expectations. A competition that is al-
most exclusively based on the reduction of production costs is not compatible with the aim of 
sustainability. It leads to a shortage in relevant resources and overstrains the capacity of living 
systems to organise and regulate the processes of self-production and reproduction on the differ-
ent scales. Thus, a counterforce is required which counters a one-way exploration and provides a 
balance in relation to the availability of resources as precondition of sustainability.  

A counterforce cannot emerge from within the agro-ecosystems but has to be developed especial-
ly by consumer organisation and politicians. They could demand a change in the requirements 
profile of products of animals’ origin, for example in terms of higher milk quality and a higher 
status of animal health while defining clear objectives, e.g. with respect to the prevalence rates of 
production diseases in dairy farms or thresholds concerning an acceptable somatic cell count on 
the cow level. In view of the fact that farmers’ income derives to a high degree from official di-
rect payments, consumer organisations and politicians are entitled to demand a higher level of 
product and process quality that should be oriented towards the realisation of common goods. 
The concept of autopoietic systems is suited to structure the complexity within agro-ecosystems 
and to provide orientation for the implementation of sustainability in agro-ecosystems by the 
concept of self-referentiality of living systems. 

While a significant portion of the agricultural research undertaken is typically focused on 
measures of immediate economic interest or performed on the proviso that the productions costs 
should not increase, it leaves an important gap in the funding of research that addresses the grow-
ing public concerns about the impacts of production processes in dairy farming on common 
goods. Progress in sustainability science will require problem-driven, interdisciplinary research; 
creating coherent systems of research planning. Research will have to integrate the effects of key 
processes across the full range of scales from cells to farm systems, and have to address the be-
haviour of complex self-organising systems like farm animals and agro-ecosystems. 
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Abstract: The intensification of dairy production does, however, run the risk of overstretching 
the agricultural system, with a negative impact on the sustainability and environmental safety of 
the production itself. The increase in production intensity in the period stretching from 1993 to 
2006 was analyzed, presented and assessed on the basis of the development of the Educational 
and Research Farm at the Justus-Liebig-University Gießen, Gladbacherhof.  The aim is, there-
fore, to use computer assisted business balancing models and data from the inventory manage-
ment to show the development of the business for a defined period, so that conclusions can be 
drawn for its continued development. The overall business production and reproduction processes 
were highlighted, differentiated for outdoor research (arable farming) and indoor research (live-
stock farming), taking into account the purchase of relevant resources and plant and animal mar-
ket production. During the observation period the livestock numbers have grown from 0.5 LU ha 
/total agricultural land to 1.1 LU ha / total agricultural land.  The change in livestock, in livestock 
numbers and feeding diets has brought about a continuous increase in the annual levels of organic 
fertilizers from livestock farming to supply arable land and grassland with nutrients and organic 
raw materials. The continuous increase in the supply of nutrients and organic raw materials per 
area unit as an expression of the increase in production intensity was not able to contribute to an 
increase in yield for the relevant arable crops in the investigation period. Continuous improve-
ments in the results were achieved in the investigation period in the humus and NPK levels per ha 
of farming land. The humus supply rate rose from 80 to 120 %. Taking into account the changes 
in the soil content, the nitrogen balance increased from 40 to 80 kg/ha. Due to the unchanged 
yields, the overall nitrogen use on arable land dropped from 79 to 46%.  In the present case it can 
be resumed that computer assisted business balancing models are able to evaluate the impact of 
intensification of the dairy production system on the sustainability and environmental safety.  

Keywords: dairy production, sustainability, environmental safety 

 

Introduction 
Low agricultural prices and increasing cost pressure are forcing even organic farming operations 
to increase their production intensity to enable them to stay in business. Typically, a decline in 
profit margins due to an increasing competition and lower revenues (Becker et al. 2004) as well 
as cost increases for labor and input use (Sanftleben 2004) are to be expected. In order to ensure 
the survival of the farm, alternative development strategies need to be searched starting from the 
operational management. Solutions are purpose to optimize company resources (e.g. more effec-
tive use of forage), in the expansion (e.g. enlargement of the land use or of the dairy herd) and / 
or the increase in productivity (e.g. increase in yields per hectare, increase in milk yield per cow 
(Pallauf 1977, 1985)). 
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Increasing production 
The intensity of production is to be understood as the degree of force or strength with which a 
production process is conducted, and will be described economically by the inverse of the pro-
duction coefficients. In a farm system the production factors mainly correspond to the amounts, 
timings and frequencies of application of Fertilizer or of feed. By an increase of Livestock units 
and milk yield a change in the amount and form of manure and slurry as well as the nature and 
amount of purchased feed is to be expected. 

Use of Resources 
The higher the level of milk production per cow and year is achieved, the higher is the demand 
for highly digestible, high-energy roughage and concentrate feed (Pallauf, 1985, Gruber et al., 
2000, Spiekers, 2002). This principle applies to the conventional dairy farming and organic dairy 
farming alike. In particular, the model of ecological agriculture (Köpke, 1990) makes it necessary 
for the purposes of a largely closed corporate nutrient circuit to use in-house resources and to 
supply with them an increased need. However, if these requirements can not be fully covered 
from the farm`s own resources, feed purchasing is used to close the coverage gaps (Sundrum & 
Sommer, 2011). This kind of development does, however, run the risk of overstretching the busi-
ness system. 

Aims of this study 
The increase in production intensity in the period stretching from 1993 to 2006 was analysed, 
presented and assessed on the basis of the development of the Educational and Research Farm at 
the Justus-Liebig-University Gießen, Gladbacherhof. Over the investigation period it is clearly 
expressed in the specific increase in cattle numbers to approximately 1 LU/ha total agricultural 
land, combined with an increase in the annual milk yield to almost 8,000 kg/cow. The aim is, 
therefore, to use the computer assisted business balancing model REPRO and data from the in-
ventory management to show the development of the farm for the above period, so that conclu-
sions can be drawn for its continued development and its impact on the sustainability and envi-
ronmental safety of the production itself 

Material and Methods 
Crop and livestock production have been differentiated analysed to show the production and re-
production process. Data basis was the farm accountancy, the Acreage index and the milk record-
ing data. Also analyzes of feed were carried out. The analysis and evaluation of the farm system 
was carried out in particular with the use of structure, earnings and reproduction indices accord-
ing to the in REPRO implemented methods. 

 
Results 
 
Farm development   
The observation period could be divided into three distinct operational development stages: 

1993 – 1996 (30 dairy cows in addition to progeny, tie stalls), 1997 – 2001 (Land lease, renova-
tion of free stallbarn to sloping floor straw yard system, extension to 60 cows plus female proge-
ny) and 2002 – 2006 (building of new cubicle housing, conversion to manure, extension to 86 
cows plus female progeny). During the 2nd and 3rd development stage the proportion of agricul-
tural land was relatively stable with approximately 70% arable land and 30% grassland. At the 
end of the 3rd development stage the proportion of agricultural land reached approximately 50 % 
cereals, 35% legume crops (fodder and grain legume crops) and 15% row crops, including silage 
maize. For the sake of a rise in milk yield, silage maize cultivation was increased from 5% to 
approximately 13% of the arable land during the 2nd and 3rd development stages, especially at the 
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expense of grain legume crops. At the end of the investigation period, there was an ideal ratio of 
humus-consuming/humus-adding crops of 65:35 for organic farms. 

The number of dairy cows increased from 29 to 84 in 2006 during the investigation period. The 
young cattle herd developed in line with the dairy cattle. The number of animals kept on the farm, 
expressed in livestock units, more than tripled from 40 LU in 1993 to 125 LU in 2006. Taking 
into account an additional lease of land in 1997, the livestock numbers have grown from 0.5 LU 
ha /total agricultural land to 1.1 LU ha / total agricultural land. Monogastric animal production 
has only ever played a minor role. 

Table 1: General summarized characterization of the farm structure and its Development differentiated in the devel-
opment stages of the farm. 

AL: arable land; GL: grasland; LU: Livestock Unit. Information: cows and young cattle in units per annum. First 
digit in each case shows number at beginning of the development stage, the last number at the end of the develop-
ment stage. Example: LU ha AL-1: 1.1 Livestock Units in 2002, 1.4 Livestock Units in 2006. 
 

Feeding development 
The quantity of feed used yearly on the farm increased from 267.6 t DM to 799.4 t DM. Although 
the use of feeding stuffs from the farm itself increased its relative proportion dropped from 97% 
to 77%. The amount of feed purchased in the investigation period rose from 3% to 23% on the 
basis of the dry matter. The amount of forage in the feed ration represented between 75 and 90% 
in the same time, the average being 82%. The amount of concentrate in the feed ration represent-
ed between 10 and 25%, the average being 16%. The amount of mineral feed in the feed ration 
represented on the average 2%.  

The energy concentration of the feed used was continually increased during the course of the 1st 
and 2nd stages, starting at 5.9 MJ NEL kg DM-1 and rising to 7.2 MJ NEL kg DM-1 in 2002. In 
the same period the protein concentration of the feed rose from 152 to 206 kg XP kg DM-1. On 
account of the restrictions on the use of feeding stuffs from conventional sources that came into 
force in 2002, the stated quality parameters could not be observed in the 3rd development stage, 
despite increasing the level of silage maize in the subsequent crop in the rotation and purchase of 
organic grain legume meal. This had a negative impact on the milk yield per cow. 

Dairy production 
The annual milk level increased during the 13th year of the investigation from 190.000 kg to 
some 600.000 kg in 2006. The milk protein level also tripled, from about 5.900 kg/year in 1993 
to reach approximately 19.500 kg/year in 2006. The N-volume exported with the milk sales in-
creased from 945 to 3.125 kg/year in 2006. The qualitative and quantitative improvement in the 
feed available, improvements in farming conditions (1993 – 1996: tie stalls; 1997 - 2001: sloping 
floor straw yard system and since 2002 cubicle housing) and the use of breeding cattle that pro-
duce greater yields, have secured an increase in milk output from 6.243 to 8.157 kg milk per cow 
in 2003.  

All these measures as a whole prevented a drastic drop in the milk output after 2003 with the pro-
hibition on the use of conventional brewer`s grain malt. Over the investigation period the effi-

Stage AL 
ha-1 

GL 
ha-1 

Cows 
 

Young 
cattle 

LU 
 

LU 
ha AL-1 

LU 
ha LF-1 

1993 1996 55 25 29 42 15 43 42 74 0,8 1,2 0,6 0,9 

1997 2001 100 45 48 60 40 57 82 117 0,8 1,0 0,6 0,8 

2002 2006 100 45 63 84 60 77 123 161 1,1 1,4 0,8 1,1 
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Figure 2: Development of the supply of nitrogen, phosphorus and potassium in the investigation period compared 
with the development of the yield at the example of winter wheat 

 

 
Discussion 
It turned the question first, how the available nutrient supply could be increased. This was due 
mainly by extending the additional feed purchase. In this way, the strong increase in demand for 
feed the dairy herd could be satisfied. This led to larger amounts of nutrient excretion and to a 
higher offer of manure and slurry on an unchanged sized agricultural area since 1997. By opening 
the farm nutrient cycle, a higher yield potential in organic farming revealed, as well Kristensen et 
al. (1995) suspected. The fact of increasing nutrient balances shows that the additional nutrient 
supply could not be converted to yield. It remains to clarify the question of whether a constant 
supply of nutrients would possibly not lead to a permanent loss of yield. At this point, the risk of 
overburdening the farm system gets clearly. While an increase in productivity was achieved 
through appropriate measures in milk production, the success stayed on the arable land off yet. 
Indication of this is in particular the development of the N-balances, which is, by definition, the 
lost amount of reactive nitrogen (Leithold 1991). As a result the sustainability and environmental 
impact of the production process decreases. It is therefore for the future the task of improving the 
utilization of nutrients on the plant area. Here it is important to delineate the responsible factors 
(Eltun 1995). Using optimized production technology, customized fertilizer application rates  
(Nieder and Richter 1999) especially in  corn (see Maier (1998), Büchter et al. (2001)) and a 
good crop rotation can reduce N losses (Ruhe et al. 2003) and so presumably convert into addi-
tional yield. 
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Conclusions 
The specific increase in cattle numbers to approximately 1 LU/ha total agricultural land can raise 
the level of available nutrients in the farm nutrient cycle. This higher production intensity level 
must not automatically lead to additional yield. Therefore it is necessary to optimize the produc-
tion processes especially on the arable land to make nutrient use more efficient. Otherwise the 
sustainability and environmental safety of the farm cycle system can be weakened because of 
rising nitrogen balances. In the present case it can be resumed that computer assisted business 
balancing models are able to evaluate the impact of intensification of the dairy production system 
on the sustainability and environmental safety.  

Acknowledgements 
A special thanks to the Team of the Educational and Research Farm at the Justus-Liebig-
University Gießen, Gladbacherhof. 

 

 
References 
 
Büchter, M., M. Wachendorf und F. Taube (2001): Nitratauswaschung unter Silomais in Abhän-
gigkeit von der Bewirtschaftungsform und der N-Düngungsintensität – Ergebnisse aus dem N-
Projekt Karkendamm, Mitt. Ges. Pflanzenbauwiss. 13, 96 97 (2001). 

Eltun, R. (1995): Comparisons of Nitrogen Leaching in Ecological and Conventional Cropping 
Systems, Nitrogen Leaching in Ecolocigal Agriculture, pp. 103 114. 

Gruber, L., R. Steinwender, T. Guggenberger, J. Häusler und A. Schauer (2000): Vergleich zwi-
schen biologischer und konventioneller Wirtschaftsweise im Grünlandbetrieb, 2. Mitteilung: Fut-
teraufnahme, Milchleistung, Gesundheit und Fruchtbarkeit. Bodenkultur 52, 55–70. 

Leithold, G. (1991): Zur Herleitung der Gleichung der „horizontalen“ Stickstoffbilanz, Wiss. Z. 
Univ. Halle XXXX `91 M, H. 6, S. 139 145. 

Köpke, U. (1995): Nutrient Management in Organic Farming Systems: the Case of Nitrogen, Ni-
trogen Leaching in Ecolocigal Agriculture, pp. 15 23. 

Kristensen, L., C. Stopes. P. Kölster and A. Granstedt (1995): Nitrogen Leaching in Ecological 
Agriculture: Summary and Recommendations, Nitrogen Leaching in Ecolocigal Agriculture, pp. 
331 340. 

Nieder, R. and J. Richter (1999): C and N accumulation in arabic soils of West Germany and its 
influence on the environment – Developments 1970 to 1998, J. Plant Nutr. Soil Sci. (2000) 163, 
65 72. 

Maier, A. (1998): Vergleichende Versuche zum umweltschonenden Anbau von Silomais und 
alternativen Pflanzenarten im Kraichgau zur Ganzpflanzensilage-Gewinnung für die Bullenmast, 
Diss., Hohenheim. 

Pallauf, J. (1977): Probleme der bedarfsgerechten Ernährung der Milchkuh. Ergebnisse landw. 
Forschung an der Justus-Liebig-Universität Heft XIV, 153–160, Gießen. 

Pallauf, J. (1985): Leistungsmerkmale der Milchkuh unter dem Einfluss der Ernährung, Ergebnis-
se landw. Forschung an der Justus-Liebig-Universität Heft XVII, 103 114, Gießen. 

Ruhe, I., R. Loges und F. Taube (2003): Stickstoffflüsse in verschiedenen Fruchtfolgen des öko-
logischen Landbaus – Ergebnisse aus dem CONBALE-Projekt Lindenhof, Beiträge zur 7. Wis-



 

1455 

senschaftstagung zum ökologischen Landbau „Ökologischer Landbau der Zukunft“, Tagungs-
band, BoKu Wien 2003. 

Sanftleben, U. (2004): Spezielle Anforderungen an die Milchviehhaltung, Neue Landwirtschaft 
12 2004, S. 26 28. 

Sommer, H., G. Leithold und A. Schmid-Eisert (2005): Analyse und Bewertung der Energie-, 
Eiweiß- und Mineralstoffversorgung von Milchkühen im ökologischen Landbau am Beispiel des 
Lehr- und Versuchsbetriebes Gladbacherhof [Analysis and evaluation of the energy, protein and 
mineral supply of dairy cows in ecological farming showed at the trial station Gladbacherhof]. 
Heß, J. und G. Rahmann (Hrsg.): Ende der Nische, Beiträge zur 8. Wissenschaftstagung Ökologi-
scher Landbau.  

Sommer, H. (2010): Untersuchungen zur Steigerung der Produktionsintensität  im ökologischen 
Landbau am Beispiel des Lehr- und Versuchsbetriebes Gladbacherhof. Dissertation, Justus-
Liebig-Universität Gießen. 

Spiekers, H. (2002): Tierphysiologische Anforderungen an die Silagequalität (nutrional 
requirements in silage quality) LfL, Institut für Tiernährung und Futterwirtschaft, Grub 2002. 

Steingaß, H., T. Kröber, G. Diebold und W. Drochner (2001): Einfluss unterschiedlicher Rohpro-
teinversorgung auf Futteraufnahme, Leistung und Verdauungsvorgänge bei Milchkühen. In: Pro-
ceedings of the 10th Conference on Nutrition of Domestic Animals. Hrsg.: Adolf Pen. 
8. 9.11.2001. S. 53 63, (10). 

Sundrum, A., H. Sommer (2011): Nährstoffkreisläufe schließen – reale oder virtuelle Leitidee? 
Beiträge 11. Wiss.-Tagung Ökologischer Landbau, Vol. 1, 15.-18. März 2011, Giessen, S. 163-
166. 

 



 

1456 

Implementation of greenhouse gas mitigation strategies on organic, 
grazing and conventional dairy farms 
 
Victor E. Cabrera and Marion Dutreuil 
 
 
University of Wisconsin-Madison, Department of Dairy Science 

 

Abstract: Greenhouse gas (GHG) emissions from dairy farms are a major concern. The objec-
tives of this study were twofold: Compare organic, grazing and conventional farms in terms of 
GHG emissions and economics and assess the impact of mitigation strategies. A survey was con-
ducted on 27 conventional farms, 30 grazing farms and 69 organic farms in Wisconsin. The data 
collected were used to characterize the 3 different systems scaled to the average dairy farm size 
(85 cows on 127 ha). The Integrated Farm System Model (IFSM) was used to simulate feeding 
and manure management mitigations strategies to reduce GHG emissions. Results showed that 
incorporation of grazing practices for lactating cows on the conventional farm led to a decrease of 
GHG emissions (-0.16 kg CO2eq/kg of milk (27.6%)) and at the same time an increase in net re-
turn to management (+$7,005/year (29.3%)) when milk production was maintained. On the graz-
ing and the organic farms, decreasing the forage to grain ratio in the diet decreased GHG emis-
sions when milk was increased by 5% or 10%. However, the 5% increase in milk production was 
not sufficient to maintain the net return on these farms. When milk was increased by 10%, net 
return increased on the organic farm but not on the grazing farm. Changes in manure manage-
ment including the incorporation of manure into the soil the same day of application and using a 
12-month covered storage pit led to a decrease in GHG emissions (-0.08 kg CO2eq/kg of milk 
(13.7%)) on the conventional farm whereas GHG emissions increased slightly on the grazing (+ 
0.04 kg CO2 eq/kg milk (6.1%)) and on the organic farm (+0.06 kg CO2 eq/kg milk (6.9%)). For 
the 3 farm systems, manure management changes led to a decrease in net return to management. 
Results showed that the same mitigation strategies led to different outcomes according to farm 
system. Simulations also demonstrate that there are some feeding and manure management miti-
gation strategies that are effective for reducing GHG emissions while maintaining or even im-
proving profitability for each dairy farm system studied.  

Keywords: Integrated Farm System Model, environmental stewardship, dairy production system, 
environmental and economic sustainability 

 

 
Introduction 
Greenhouse gas emissions need to be reduced in order to limit undesirable outcomes of climate 
change (IPCC, 1994). Livestock operations are one of the largest sources of agricultural GHG 
emissions (EPA, 2009), and milk production is considered to be responsible for 4% of total an-
thropogenic GHG emissions (FAO, 2010). Many reviews have looked at strategies to reduce 
GHG emissions on dairy farms (e.g., Cottle et al, 2011). However, these reviews did not include 
the economics of the mitigation strategies, did not differentiate type of dairy farm system, and 
limited the boundaries of the system at either the cow, housing, manure storage, or at the field 
level. Moreover, in none of these studies, the 3 main GHG (carbon dioxide (CO2), methane 
(CH4), and nitrous oxide (N2O)) were studied together. Yet, the decrease in GHG emissions in 
one area of the farm may not necessarily lead to a reduction in GHG emissions for the whole 



 

1457 

farm and the effect may be different depending on the farm system. Hence, it is critical to study 
the farm as a whole when evaluating mitigation strategies. 

Simulation is a powerful tool to study the impact of different mitigation strategies on the emis-
sion of the 3 main GHG while looking at the economic aspects within a whole farm system 
framework. Two areas of management are considered important for mitigation strategies. The 
first is feeding management because changes in it can easily be made, results are rapidly seen and 
feeding is a major cost on dairy farms (Eckard et al, 2010). The second area is manure manage-
ment because manure is one of the major sources of GHG emissions on dairy farms (Thoma et al, 
2013). The IFSM has been used to define and study management strategies in different farm sys-
tems (Stackhouse-Lawson et al, 2012; Belflower et al, 2012; Rotz et al, 2007), and it is an ideal 
tool to assess the combined effect of feeding and manure management strategies on GHG emis-
sions and profitability. The objectives of this study were twofold: 1) compare Wisconsin organic, 
grazing and conventional farms in terms of GHG emissions and economics, and 2) assess the 
impact of different feeding and manure management strategies on GHG emissions and net return 
to management of those 3 farm systems. 

 
 
Materials and methods 
 
Integrated Farm System Model 
The IFSM simulation model used in this study integrates the major biological and physical pro-
cesses of a dairy farm (Rotz et al., 2011). Crop production, feed and manure management, eco-
nomic performances and GHG emissions are simulated daily for a full year and can be repeated 
for up to 25 years in one simulation run. 

Total GHG emissions within the IFSM are assessed at the whole farm level including sources and 
sinks of the 3 main GHG, which are CO2, CH4 and N2O. Main sources and sinks of CO2 include 
plant and soil respiration, plant fixation, animal respiration, manure storage, barn floor and fuel 
combustion (Rotz et al, 2011). Whole farm GHG emissions are divided into 7 categories. Hous-
ing facilities include emissions from the barn floor, animal respiration, and enteric fermentation 
when animals are housed inside. Manure storage includes emissions from the manure storage. 
Feed production includes emission from field applied manure and cropland. Grazing includes 
emission from enteric fermentation of cows grazing as well as animal respiration for the time 
cows spend grazing. Fuel combustion includes emissions from the consumption of fuel for feed-
ing, handling of manure and growing and harvesting of crops. Secondary sources include emis-
sions during manufacture of fuel, electricity, machinery, fertilizers, pesticides, plastic used in 
production of feed, and maintenance of animals. Soil organic carbon change from year to year is 
not included. Emissions of GHG are accounted at the farm gate and for all processes involved in 
milk production. These include, for example, meat production but not crops sold out of the farm. 

The economic analysis in the IFSM is a whole farm budget where the total cost of production is 
compared to revenues to predict annual net return (Rotz et al, 2011). Annual fixed costs include 
costs for equipment, facilities and land. Annual variable costs include costs of labor (feeding, 
milking, animal handling and field work), resources and products. Total revenue includes revenue 
from milk sales, animal sales and feed sales. The economic analysis does not include tax implica-
tions or other governmental subsidies. 
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Surveying 
An interdisciplinary and comprehensive survey instrument was developed to collect information 
on Wisconsin dairy farm systems. Data were collected on farm structure, labor, herd manage-
ment, feeding, cropping and economics for the year 2010. Farms were selected from Wisconsin’s 
official lists of certified milk producers and organic milk producers as well as a list of graziers 
compiled from extension agents from the University of Wisconsin. Dairy farms were classified 
across 3 different feeding systems: conventional, grazing and organic. Organic farms were those 
that were certified organic. Grazing farms were those using grazing as a major source of feed 
during the grazing season (i.e.,  30% of the DMI of the lactating cows was grazing) and were 
not certified organic. Conventional farms were defined as non-organic, non-grazing comparable 
farm systems. 

Simulated farms and management scenarios 
Data collected from the survey on 27 conventional farms, 30 grazing farms and 69 organic farms 
were used to characterize the 3 farm systems. In order to make a fair comparison and eliminate 
variation in simulation results due to difference in farm size, data from the surveys were scaled to 
the average Wisconsin surveyed farm in terms of land area (127 ha out of which 79 ha were 
owned and 48 ha were rented) and number of adult cows (85). Data presented in Table 1 used in 
the baseline simulations came directly from surveys. Same soil type (medium clay loam) and 
daily weather including minimum and maximum temperature, precipitation, and solar radiation 
for 25 years (1986-2010; Madison, WI) –available from official government sources– were used 
for the 3 simulated production systems. The 3 systems also used the same cost of diesel fuel 
($0.68/L), electricity ($0.11/kWh), labor wage ($11.24/h), land rental ($215/ha), and fertilizers: 
nitrogen ($1.1/kg), phosphate ($1.199/kg), and potash ($1.001/kg), based on local market reports. 
Following knowledge gained during the survey, all crop operations but grain harvests were com-
pleted by on-farm labor and alfalfa was established for 3 years with oats as a cover crop, which 
was harvested using a 3-cut strategy, in which first and third cuts were harvested as silage and the 
second as hay. Also in the 3 farm systems, young stock animals were housed in a bedded pack 
barn. Estimates from previous studies were used for some data not available from surveys such as 
some economic parameters for feed prices (Rotz et al., 2007, Rotz et al. 2008) and veterinary and 
breeding costs (Kriegl, 2007).  

 

Table 1. Mean (and standard deviation) of main characteristics of simulated dairy production systems  

  Conventional Grazing Organic 
       n=27         n=30        n=69 
Alfalfa, ha 47.4 (25.5) 37.7 (24.4) 45.5 (26.1) 
Grass, ha 22.4 (21.2) 61.9 (36.6) 43.1 (38.4) 
Corn, ha 42.6 (29.7) 16.3 (11.7) 16.8 (14.0) 
Oats, ha 12.2 (7.8) 5.0 (4.9) 16.0 (8.1) 
Soybeans, ha 2.4 (4.5) 6.1 (10.6) 3.6 (4.9) 
First lactation cows, % 36 (11) 30 (13) 31 (11) 
Milk production, kg/cow per year 9,820 (2,139) 7,256 (1,695) 6,159 (1,875) 
Milk price, $/hL 35.99 (2.05) 37.52 (2.91) 56.50 (7.64) 
Grazing strategy Older heifers All animals All animals 
  and dry cows      
Housing facilities Free stall barn Tie stall barn Tie stall barn 
  naturally ventilated  
Manure storage Top-loaded linen No storage No storage 
  earthen basin (daily haul) (daily haul) 
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Conventional farm. Grass was established for 10 years with 10% White Clover and 90% 
Orchardgrass. Only one cut of hay was harvested from the 22.4 ha at the beginning of the grazing 
season. Older heifers and dry cows were grazed in this field the rest of the time. Cows were 
milked twice daily in a double 8 parlor. The number of heifers was 35 for the young ones (< 1 
year old) and 40 for the old ones (> 1 year old). Manure was collected using a scraper with a slur-
ry pump and stored in a 6-month storage pit. Eighty percent of the manure collected was applied 
to the cornfield. The remaining 20% was applied to the alfalfa field.  

Three different scenarios were simulated for the conventional farm. In the first scenario, lactating 
cows were grazed during the grazing season. As a result, the time of labor needed for the animal 
grazing was increased from 2 to 6 h/week. The impact of grazing on GHG emission was assessed 
using the same milk production (scenario 1, Table 2) and a 5% decrease in milk production 
(Vibart et al, 2008) (scenario 2, Table 2). Other scenario (scenario 3, Table 2) looked at the effect 
of manure management. In this scenario, the manure was incorporated in the soil the same day it 
was spread. At that same time the 6-month storage pit was replaced by a 12-month covered tank 
storage to limit emissions from the manure storage. Other scenarios looked at the combination of 
previous scenarios (scenarios 1 and 3, and 2 and 3, Table 2).  

Grazing farm. Grass was established for 5 years with 45% White Clover and 55% Orchardgrass. 
Two cuts of hay were harvested from the 61.9 ha and all the animals were grazed. Cows were 
milked twice daily using a pipeline system. The number of heifers was 34 for the young ones (< 1 
year old) and 36 for the old ones (> 1 year old). Manure was collected using gutter cleaners and 
hauled daily (i.e., no storage manure on the farm). Fifty percent of the manure collected was ap-
plied to the cornfield, 20% to grassland, 20% to alfalfa field, and 10% to the oat field.  

Three different scenarios were simulated on the grazing system. In the fist scenario, the forage to 
grain ratio was set from high to low. A high forage to grain ratio consists of 83, 90 and 93 % of 
forage in the diet for the early, mid and late lactation cow, respectively. A low forage to grain 
ratio consists of 57, 68 and 80 % of forage in the diet for the early, mid and late lactation cow, 
respectively (Rotz et al, 2011). As a result, milk production was increased by 5% (Aguerre et al, 
2011) (scenario 6, Table 2). A 10% increase was also simulated (Sterk et al, 2011) (scenario 7, 
Table 2). Other scenario looked at the effect of manure management (scenario 3, Table 2). The 
manure was now incorporated into the soil the same day it was spread at the same time that a 12-
month covered tank was added to the farm. Other scenarios looked at the combination of previous 
scenarios. 

Organic farm. Two hectares on the organic farm were not available for crop production due to 
the organic regulation for buffer zones between organic and conventional land (USDA Agricul-
tural Marketing Service. 2013; Rotz et al., 2007). Grass was established for 5 years with 35% 
White Clover and 65% Orchardgrass. Two cuts of hay were harvested from the 43 ha and all of 
the animals were grazed. Cows were milked twice daily using a pipeline system and housed in a 
tie stall barn. The number of heifers was 33 for the young ones (< 1 year old) and 40 for the old 
ones (> 1 year old). Manure was collected using gutter cleaners and hauled daily (i.e., no storage 
manure on the farm). Fifty percent of the manure collected was applied on cornfield, 20% on 
grassland, 20% on oats, and 10% on alfalfa.  

The same scenarios used on the grazing system were simulated on the organic farm (Table 2).  
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Results 
 
Comparison of production systems 
The 3 systems produced enough forages to feed 85 cows and their replacements. Due to higher 
yields, the conventional system was able to sell more forages than the grazing or the organic sys-
tems (236 vs. 192 and 94 tonne/year, respectively). However, in order to maintain a higher milk 
production than the 2 other systems, the conventional system needed to buy more grain (187 vs. 
104 and 107 tonne/year, respectively) and more soybeans (19 tonne/year vs. grazing and organic 
systems selling it in quantities of 12 and 4 tonne/year, respectively).  

The organic system had a high income from milk sales (Figure 1) due to a higher milk price, and 
an intermediate feed cost ($149,744/year) leading to the highest net return to management 
($59,120/year, Table 2). Moreover, the variation in net return across years was the smallest for 
the organic system. The conventional system had an intermediate net return to management of 
$23,895/year. The high milk production compared to the grazing system (9,735 vs. 7,256 
kg/year) compensated for the high feed cost ($182,124/year) in the conventional system. Alt-
hough the grazing system had the lowest feed cost ($134,133/year), it had low milk production 
that led to the lowest net return to management ($14,439/year; Table 2).  

On a yearly basis, the conventional farm emitted the greatest amount of kg CO2eq/year GHG 
(476,623), the grazing system emitted the lowest amount (405,565), and the organic system had 
an intermediate level (454,780) (Table 2). However, when GHG emission was expressed in func-
tion of milk produced (CO2eq/kg milk) the emission from the conventional system was the lowest 
(0.58) followed by the grazing system (0.66) and the organic system (0.74). For the 3 systems, 
the major sources of GHG emissions were the GHG emitted from the barn floor, the animal respi-
ration and the enteric fermentation when animals are housed inside the barn (housing facilities). 
Other important sources of GHG emissions on the conventional farm included secondary sources 
(4.60 kg CO2eq/cow per d), manure storage (3.93 kg CO2eq/cow per d) and feed production (3.47 
kg CO2eq/cow per d). For the grazing and the organic farms, other important sources were feed 
production (4.11 kg CO2eq/cow per d and 4.60 kg CO2eq/cow per d, respectively) and grazing 
(6.75 kg CO2eq/cow per d and 6.44 kg CO2eq/cow per d, respectively) (Figure 2).  These results 
are consistent with previous studies with respect to the reported GHG amounts and ranges and in 
the fact that the major factor affecting the amount of GHG emission per kg of milk is milk pro-
duction (Gerber et al., 2011; Kristensen et al., 2011). 
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Table 2. Economic effects and greenhouse gas emissions for various dairy farm management changes. Bolded num-
bers indicate best results by row 

Parameter  Unit   Scenario1 
  Conventional system 0 1 2 3 4 5 
  Net return $/cow/year 281 364 272 240 319 227 
  to management $/tonne milk 28.9 37.3 29.1 24.6 32.7 24.3 
  $/year 23,895 30,900 23,093 20,359 27,075 19,254 
  Net GHG  kg/cow/day 15.36 11.27 10.97 13.41 10.57
 10.28   
  emissions kg/kg milk 0.58 0.42 0.43 0.50 0.40 0.40 
  (CO2 equivalent) tonne/year 476 349 340 416 328 319   
Grazing system  0 6 7 3 9 10   
  Net return $/cow/year 170 19 115 128 -23 73 
  to management $/tonne milk 23.4 2.5 14.4 17.6 -3.0 9.1 
  $/year 14,439 1,593 9,756 10,874 -1,968 6,912  
  Net GHG  kg/cow/day 13.07 10.28 10.44 13.86 10.96
 11.13   
  emissions kg/kg milk 0.66 0.49 0.48 0.70 0.53 0.51 
  (CO2 equivalent) tonne/year 406 319 324 430 340 345   
Organic system  0 6 7 3 9 10 
  Net return $/cow/year 696 581 703 638 521 644 
  to management $/tonne milk 112.9 89.8 103.7 103.7 80.6 95.0 
  $/year 59,120 49,354 59,725 54,265 44,327 54,717 
  Net GHG  kg/cow/day 14.66 11.36 11.51 15.65 12.19
 12.35   
  emissions kg/kg milk 0.87 0.64 0.62 0.93 0.69 0.67 
(CO2 equivalent) tonne/year 455 352 357 486 378 383   
10=Baseline or control; 1=Grazing offered to lactating cows with no decrease in milk production;  2 =Grazing of-
fered to lactating cows with 5% decrease in milk production; 3=Incorporation of manure the same day of application 
and addition of a 12-month covered tank; 4=Combination of scenarios 1 and 3; 5=Combination of scenarios 2 and 3; 
6=Low forage to grain ratio with a 5% increase in milk production; 7=Low forage to grain ratio with a 10% increase 
in milk production; 8=Combination of scenarios 6 and 3; 10=Combination of scenarios 7 and 3. 
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Figure 1: Feed costs and income on the simulated dairy farm systems ($/year) 

 
 
Figure 2: Sources of GHG emissions on the studied dairy farm systems 

 
 
 
Strategies to reduce GHG emissions 
 

Conventional farm. Scenario 1 simulated on the conventional system looked at the impact of 
grazing lactating cows. If the milk production was maintained at the same level, grazing lactating 
cows increased net return to management (+$7,005/year) and decreased GHG emission by 27.6% 
(-0.16kg CO2eq /kg of milk) (Table 2). Because lactating cows were grazing, less preserved for-
age was needed during the grazing season and the farmer was able to sell 33 tonne/year more 
forage than in the baseline scenario. This amount of forage sold contributed to an increase of 
$3,684/year from feed sales. Net return to management increased also because of a decrease of 
$3,856/year of total manure management cost. The time spent by the cows grazing decreased the 
amount of manure which needed to be stored and handled, reducing the cost of manure manage-
ment. The decrease in GHG emission was possible for the same reasons. Because cows were 
spending time outside, GHG emission from housing facilities and manure storage decreased (-
5.25 kg CO2eq/cow per year and -2.63 kg CO2eq/cow per year, respectively) and emission from 
grazing increased (+3.55 kg CO2eq/cow per year), resulting in a net reduction in GHG emission 
when grazing substitute for confinement feeding during part of the year. When milk production 
was decreased by 5% (scenario 2), GHG emissions decreased by 26% (-0.15kg CO2eq /kg of 
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milk). However, the increase in income from forage sales was compensated by the decrease in 
milk production and the net return to management stayed almost the same compared to the base-
line scenario. Consequently, the net return to management per kg of milk was slightly better for 
scenario 2 compared to the baseline scenario ($29.1 vs. $28.9/tonne of milk, respectively). 

The 12-month covered tank and the incorporation of manure the same day of application (scenar-
io 3) led to an increase of total manure cost of $3,398/year. For this reason, the net return to man-
agement decreased to $20,359/year. The change in manure management was beneficial for GHG 
emissions, which decreased by 16% (-0.08kg CO2eq/kg of milk, Table 2). The decrease in emis-
sions from the manure storage and from the field during feed production contributed to this im-
provement. 

Scenario 4 and 5 looked at the interaction of previous scenarios simulated on the conventional 
system. If milk production was maintained at the same level (scenario 4), the adoption of grazing 
for the lactating cows and the changes in manure management led to an increase in net return to 
management (+$3,180/year) and a decrease in GHG emission of 31% (-0.18 kg CO2eq/kg milk). 
The change in net return was the result of the increase in income from feed sales, the decrease in 
total manure cost observed in scenario 1, and the increase in manure costs observed in scenario 2. 
The change in GHG emission was the result of a decrease in emission from the housing facilities 
and the manure storage. However, the overall decrease in GHG emission for scenario 4 compared 
to the baseline scenario did not add up to the decrease observed in scenarios 1 and 3. If milk pro-
duction was reduced by 5% (9,329kg/cow per year, scenario 5), GHG emission decreased by 0.18 
kg CO2eq/kg of milk, but net return to management was also reduced by $4,641/year compared to 
the baseline scenario. 

Grazing farm. Scenario 6 simulated on the grazing farm looked at the impact of changing the 
forage to grain ratio from high to low. This strategy did reduce GHG emission by 25.8% com-
pared to the baseline scenario (-0.17 kg CO2eq/kg of milk), but also reduced substantially the net 
return to management (-$12,846/year or -$151/cow per year) when milk production was in-
creased by only 5% (Table 2). In such case, the income from the increase in milk production and 
the additional forage sold (92 tonne/year) did not cover the expenses needed to buy the additional 
grain. Feed costs increased by $34,797/year compared to the baseline scenario. In regard to GHG 
emission, the increase of 2.39 kg CO2eq/ cow per year from secondary sources due to the grain 
purchased was offset by the reduction in emission from housing facilities (-2.28 kg CO2eq/cow 
per year), grazing (-2.16 kg CO2eq/cow per year) and feed production (-1.13 kg CO2eq/cow per 
year). When milk production was increased by 10% (scenario 7), the impact of changing the for-
age to grain ratio was essentially the same on GHG emission and the net return was less reduced 
(-$4,683/year) compared to the baseline scenario.  

Adding a 12-month covered tank and incorporating the manure the same day of application (sce-
nario 3) increased GHG emission (0.04 kg CO2eq/kg of milk) and decreased net return to man-
agement (-$3,565/yr) (Table 2). The reduction in net return was due to an increase of total ma-
nure cost of $3,521/year compared to the baseline scenario. The reduction of GHG emission from 
feed production (-0.27 kg CO2eq/cow per year) possible with the incorporation of manure the 
same day of application did not compensate for the increase in GHG emission from the manure 
storage (1.25 kg CO2eq/cow per year), leading to an overall increase of 0.79 kg CO2eq/cow per 
year.  

When forage to grain ratio was set to low, milk production increased by 5% and a manure man-
agement change was imposed (scenario 9), net return was decreased by $16,407/year compared 
to the baseline scenario due to an increase in feed cost from the grain purchased and an increase 
in total manure costs. When milk production increased by 10% together with a change in manure 
management (scenario 10), net return was decreased by $8,247/year for the same reasons. The 
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overall GHG emission was reduced by 0.13 and 0.15 kg CO2eq/kg of milk for a 5 and 10% in-
crease in milk production, respectively (Table 2).  

Organic farm. Results in the organic system followed the same trend as for the grazing system. 
A 5% increase in milk production and having forage to grain ratio from high to low (scenario 6) 
decreased the net return to management by $9,766/year and decreased the GHG emission by 0.23 
kg CO2eq/kg of milk (Table 2). With a 10% increase in milk production and forage to grain ratio 
low (scenario 7), GHG emissions were reduced by 0.25kg CO2eq/kg of milk while net return to 
management was still slightly increased. A 10% increase in milk production was sufficient to 
maintain net return compared to baseline scenario in spite of an increase in feed costs (Table 2). 
In scenario 3, net return to management decreased by $4,855/yr because of an increase of total 
manure cost and GHG emission increased by 0.06 kg CO2eq/kg of milk. With a 5% increase in 
milk production and a change in manure management (scenario 9), net return to management 
decreased by $14,793/yr and GHG emissions decreased by 0.18 kg CO2eq/kg of milk compared 
to the baseline scenario. With a 10% increase in milk production and a change in manure man-
agement (scenario 10), net return to management decreased by $4,403/year and GHG emission 
decreased by 0.20 kg CO2eq/kg of milk (Table 2). 

 
Conclusions 
Opportunities exist to reduce GHG emissions and maintain or even increase profitability by feed-
ing management strategies, regardless of the type of dairy production system: conventional, graz-
ing, or organic. In contrast, under the simulation conditions of this study, manure management 
changes to reduce GHG emission had a negative impact on profitability. However, the evaluation 
and the implementation of mitigations strategies should be based on farm system specific charac-
teristics. Despite great strengths in modules such as crops, machinery, feed storage, or grazing, 
the IFSM has limitations in dairy herd management options. For instance, it assumes a fixed 
number of herd groups and ignores herd dynamics related to reproduction or replacement, which 
have important economic and environmental impacts. A sensitivity analysis including more herd-
related management strategies together with uncertain factors are recommended for further study.  
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Abstract: The carbon footprint as well as the energy consumption of Luxembourgish dairy farms 
shows a high variability. There are farms with a very high imbalance between emitted and stored 
carbon and as a consequence also high levels of carbon footprint per kg ECM. On the other hand, 
there are farms which are capable to produce milk with a considerably lower carbon footprint due 
both to a high level of carbon storage and/or to lower emissions of CO2-equivalents. Also in the 
case of energy consumption we observe a high spread between minima and maxima of obtained 
results. A very high gap in the efficiency of production mean use was found among the evaluated 
farms. Mainly the categories feedstuff, electricity, fuel and investments (building and machinery) 
are concerned. Finally, very important differences between farm groups were found concerning 
the accumulation of carbon credits among the farms: Farms with a high level of biogas produc-
tion and or carbon storage into the soil have a considerably lower carbon footprint in comparison 
to other farms. 

Keywords: Carbon footprint, energy efficiency, carbon storage, renewable energies 

 

 
Introduction 
CONVIS s.c. is an agriculture cooperative society active in the field of animal husbandry, princi-
pally dairy and suckler cows. Among the several services offered to the member farms CONVIS 
also gives advice for optimizing the use of production means (principally fertilizers, feedstuffs, 
electricity and fuel) and for reducing environmental impact in agriculture. To do so, every year 
energy and nutrient budgets as well as CO2-balances for member farms are calculated. This al-
lows evaluating both the efficiency and the environmental impact of the production process. The 
following results illustrate the net GHG-emissions (CO2-balance) and the energy consumption of 
dairy farms members of CONVIS. This paper examines the different causes of the variability, e.g. 
differences among the farms in improving CO2-balance via renewable energies such as biogas, in 
storing carbon into the soil via minimum tillage, and/or in mitigating CO2-emissions throughout 
the efficient use of fossil energy sources and other production means, principally fertilizers and 
feedstuffs. Finally, recommendations for a sustainable footprint and energy efficiency in Luxem-
bourgish dairy production will be derived from the main conclusions of the analysis. 
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Material and methods 
 
Methodology applied 
The GHG-emissions are estimated by collecting data in the farms and by applying emission fac-
tors from literature. This methodology was developed by CONVIS and considers the GHG-
emissions resulting from production means, animal husbandry and plant production on the one 
hand, and the carbon credits deriving from carbon storage into the soil and from carbon saved via 
renewable energy on the other hand. The net GHG-emissions (CO2-balance) are derived by sub-
tracting the credits from the emissions. All the results presented here refer to the net GHG-
emissions. To calculate the GWP the reference of UNFCCC (2014) was used. To estimate the 
results on dairy branch level also in farms with more than one production branch, several alloca-
tion keys for separating the different emission sources as well as the carbon storage were applied. 
An exhaustive description of the method applied including emission factors and allocation keys 
can be downloaded as PDF-file from: www.optenerges.eu (manuel méthodologique méthode 
CONVIS, in French, 32 pages). Here, we merely point out that the allocation of net GHG-
emission inside of the dairy branch (milk and meet) was a protein allocation. 

As for energy consumption, this was estimated by collecting data in the farms concerning use of 
production means and investments and by applying the relative energy factors from literature. 

 
The investigated farms 
The investigation was carried out for 41 Luxembourgish dairy farms members of CONVIS. The-
se farms were monitored for 4 years (from 2008 until 2011), and the results refer to the average 
of these years. A detailed description of the evaluated dairy farms can be found in Tab.2.1 and 
Tab.2.2. We underline that the analysis was carried out on branch and not on farm level: Only in 
case there is exclusively dairy production on a farm, the branch and the farm level are the same. 
In the majority of CONVIS farms, dairy production is coexistent with other production branches 
(e.g. suckler cows and/or crop production), and this requires the separation of emissions and en-
ergy consumption sources of dairy branch from the other branches. 

Tab.2.1: Whole farm and dairy branch indicators (mean values of the investigated farms) 

Indicators Unity Whole Farm Dairy branch St. deviation 
Size ha 111 71 30 
Forage surface % 80% 100% 0% 
Cereals ha 23 6 5 
Mays silage ha 15 13 6 
Other crops ha 7 0,4 0,1 
Temporary grassland ha 10 7 3 
Permanent grassland ha 56 44 23 
Animal density LAU*/ha 1,21 1,38 0,27 
Nitrogen excretion kg N-org/ha 105 124 24 
N-surplus (farm gate balance) kg N/ha 112 126 27 
Energy consumption GJ/ha 32 36 10 
*LAU: Large animal unit 
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Tab.2.2: Dairy production indicators (mean values of the investigated farms) 
Indicators Unity Values St. deviation 
Dairy cows n 58 24,3 
Produced milk per farm kg 434.626 187.570 
Production intensity kg/ha (dairy br.) 6.147 1.600 
Cow performance kg milk/year 7.522 956 
Basic ration performance kg milk/year 3.294 979 
Basic ration performance % 44% 12% 
Concentrate per cow and day kg 5,79 1,13 
Concentrate per kg milk kg 0,28 0,06 
Concentrate per dairy farm t 122 60,4 

 
 
Results and discussion 
 
The carbon footprint of Luxembourgish dairy farms 
The average levels of net CO2-balances per ha and per product are shown in Tab.3.1. There is a 
high variability between maxima and minima of both values. In comparison with the results of 
other authors (Grignard et al. 2013, Ross et al. 2012) the CO2-balances of Luxembourgish dairy 
farms are similar when related to the product, and lower when referred to the ha.. It is important 
to note the fact that, expressed in function of the production intensity, the CO2-balances per ha 
show an increasing tendency, whereas the CO2-balances related to the product show a decreasing 
tendency (Fig.3.1). As we remarked elsewhere (Lioy et al. 2012), the two balance types are com-
plementary and should be considered together to avoid mistakes in the evaluation of farm sus-
tainability. 

 

Tab.3.1: Average, maximum and minimum value of CO2-balances for the evaluated farms 

 t eqCO2 / ha kg eqCO2 / kg ECM 
Average 9,4 1,31 
Maximum 13,8 2,09 

% max. 147% 160% 
Minimum 5,2 0,80 

% min. 56% 61% 
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Fig.3.1: Relation between CO2-balance per ha (first part), CO2-blance per kg ECM (second part) and production 
intensity 

 

 
Thus, if we use the average value of both CO2-balances as discriminant criteria, it is possible to 
divide all farms into four groups (Fig.3.2). We called these groups: 

 Eco-Eff, if the result of both balances is better than the average. 

 Eco-nEff, if only the surface related balance is better than the average. 

 nEco-Eff, if only the product related balance is better than the average. 

 nEco-nEff, if the result of both balances is worse than the average of all farms. 

 
As can be seen in Tab. 3.2, the average CO2-balance per ha of the nEco-Eff-Group as well as the 
average CO2-balance per product of the Eco-nEff-group is worse than the relative CO2-balances 
of the nEco-nEff-group. If we compare the dairy farm indicators of the four groups (Tab.3.3), we 
can see that the best (Eco-Eff) and the worst (nEco-nEff) group are very similar concerning the 
production intensity, and also the level of nitrogen excretion (an indicator for the animal density) 
is rather close together.  
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Figure 3.2: Repartition of dairy farms in groups in function of the average results 

 
 
 

Tab.3.2: Average CO2-balances of different farm groups (mean values) 

Farm group % of farms t eqCO2 / ha St. dev. kg eqCO2 / kg ECM St. dev. 
Eco-Eff 34% 7,8 1,3 1,12 0,18 
Eco-nEff 15% 8,1 0,8 1,59 0,22 
nEco-Eff 24% 11,2 1,1 1,17 0,08 
nEco-nEff 27% 10,8 0,9 1,55 0,20 

 
 

Tab.3.3: Dairy farm indicators of different farm groups (mean values) 

Indicator Dairy branch size 
ha 

Production intensity 
kg milk / ha 

Animal   density 
kg N-org/ha 

St. dev. 
kg N-org/ha 

Average all 71 6.147 124 24 
Eco-Eff 72 5.854 119 14 
Eco-nEff 90 4.397 93 10 
nEco-Eff 63 8.218 152 17 
nEco-nEff 72 6.066 129 16 
 
 
This last observation makes clear that the origin of the variability in the results between the 
groups should not be looked for in the level of intensity but, as suggested by Fig.3.3, mainly in 
the efficiency of use of production means. Indeed, the level of the GHG-emissions of the two 
groups deriving from the modules production means and crop production is very different in con-
trast to the level of GHG-emissions deriving from the module animal husbandry, where the dif-
ference is considerably lower. We underline here that the level of GHG-emission from crop pro-
duction is closely related to the one from production means: The main difference between the two 
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emission groups is that the emissions from the module production means are produced outside, 
whereas the emissions from the module crop production are produces inside the farm. 

In a similar way, the difference between the mentioned groups in accumulating carbon credits is 
also very high (Fig.3.3): The best group (Eco-Eff) accumulates tree times more credits than the 
worst group (nEco-nEff). The accumulation of carbon credits is the most effective option to miti-
gate the CO2-balance of dairy farms. The accumulation of carbon credits in this group of farms is 
mainly due to the production of biogas by dairy cow slurry and secondly to the storage of carbon 
in the arable land of these farms. The storage of carbon in arable soils is discussed controversially 
in literature (Powlson et al., 2011). However, the articles 3.3 and 3.4 of the Kyoto protocol (com-
pare UNFCCC, 2014 bis) allow the accounting of such credits, so that in absence of a definitive 
confutation we decide to maintain their accounting. When we look at the results of the intermedi-
ate groups (nEco-Eff and nEco-Eff), we observe differences principally in the level of GHG-
emissions deriving from animal husbandry (to disadvantage of the very animal-intensive nEco-
Eff group) and only in a smaller degree in the level of GHG-emissions coming from the module 
production means. 

Fig. 3.3: GHG-emissions from different modules and carbon credits of the farm groups 

 
 

The energy consumption of Luxembourgish dairy farms 
The results of the energy consumption of the Luxembourgish dairy farms show, similar to the 
CO2-balance, a high variability (Tab.3.4). The results presented here (mainly concerning the en-
ergy consumption related to the product) are close to other results from literature (Nemecek, 
2009). We stress that the energy consumption allows a sort of fine tuning of the differences in 
production mean use between the farm groups. 
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Conclusions 
The difference between best and worst dairy farms concerning the carbon footprint is related 
mainly to the efficiency of use of production means and not to the intensity of production. This 
means that the worst farms need intensive advice work to improve their production means effi-
ciency. 

In the case of intermediate farm groups the carbon footprint could be also improved by improving 
production mean efficiency, but principally by intensification of production in extensive farms 
and by de-intensification of production in intensive farms. In the first case this could lead to con-
flicts with the work organization inside the farm, in the second case this could generate problems 
related to the profitability of the dairy production. 

The results of the energy consumption allow showing where it is possible to increase efficiency 
of production mean use. Feedstuffs, fuel, electricity and investments (buildings as well as ma-
chinery) are the most important categories concerning this issue. The inadequate use of these 
production means causes not only environmental problems, but also important financial losses to 
the farms. It is an important task for the advice department of CONVIS to help farms to solve 
problems they have concerning production mean efficiency. 
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Abstract: Life cycle assessment (LCA) is the accepted approach to simulate and compare carbon 
footprint (CF) of milk. The objective of this study was to apply LCA to compare CF of high per-
formance confinement and grass-based dairy farms. Physical performance data from research 
herds were used to quantify CF of a high performance Irish grass-based dairy system and a top 
performing UK confinement dairy system. For the USA confinement dairy system, data from the 
top 5% of herds of a national database were used. Life cycle assessment was applied using the 
same dairy farm greenhouse gas (GHG) model for all systems. The model estimated all on and 
off-farm GHG sources associated with dairy production until milk is sold from the farm in kg of 
carbon dioxide equivalents (CO2-eq) and allocated emissions between milk and meat. The CF of 
milk was calculated by expressing GHG emissions attributed to milk per t of energy corrected 
milk (ECM). The comparison showed the CF of milk from the Irish grass-based system (837 kg 
of CO2-eq/t of ECM) was 5% lower than the UK confinement system (884 kg of CO2-eq/t of 
ECM) and 7% lower than the USA confinement system (898 kg of CO2-eq/t of ECM) when no 
GHG emissions were allocated to meat. However, without grassland carbon sequestration, the 
grass-based and confinement dairy systems had similar CF per t of ECM. Additionally, using 
different emission algorithms or methods to allocate GHG emissions between milk and meat af-
fected the relative difference and order of dairy system CF. This indicates that further harmoniza-
tion of several aspects of the LCA methodology is required to compare CF of divergent dairy 
systems. Relative to recent reports that assess the CF of milk from average Irish, UK and USA 
dairy systems, this case study indicates that top performing herds of the respective nations have 
CF about 30% lower than average systems. Although, differences between studies are partly ex-
plained by methodological inconsistency, the comparison suggests that there is potential to re-
duce the CF of milk in each of the nations by implementing practices that improve productivity. 

Keywords: CF, grass, confinement, milk production 
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Introduction 
Dairy production is an important source of the dominant GHG emissions, methane (CH4), nitrous 
oxide (N2O) and carbon dioxide (CO2) and responsible for about 3% of global GHG emissions 
(Opio et al., 2013). Recent studies suggest that annual global GHG emissions will have to be cut 
by up to 80% (relative to 1990 levels) before 2050 in order to prevent the worst effects of climate 
change (Fisher et al., 2007). However, demand for milk is expected to grow by 1.1% per annum 
from 2006 to 2050 (Opio et al., 2013). Therefore, reducing GHG emissions or carbon footprint 
(CF) per unit of milk is becoming a pre-requisite. Life cycle assessment (LCA) is the preferred 
method to quantify CF of milk. The methodology entails quantifying GHG emissions generated 
from all stages associated with a product, from raw-material extraction through production, use 
and disposal (ISO, 2006). Several studies have applied LCA to compare CF of milk from con-
finement and grass-based dairy farms (Belflower et al., 2012; O'Brien et al., 2012). Generally, 
LCA studies not biased by the farms selected to represent grass-based and confinement dairy sys-
tems have reported that grass-based systems produce milk with a lower CF (Leip et al., 2010; 
Flysjö et al., 2011). However, such studies have only considered average performing dairy sys-
tems. Thus, there is a need to evaluate the CF of high performing dairy systems to determine how 
to fulfill production and GHG requirements. To achieve this goal, we compared CF of milk from 
case study farms located in regions accustomed to grass and confinement based milk production, 
namely the USA and UK for confinement systems and Ireland for grass-based milk production. A 
secondary goal of this study was to assess the effect different LCA methodologies have on the CF 
of these contrasting milk production systems. 

 
 
Materials and Methods 
 
Description of dairy systems 
Data (Table 1) for quantifying CF of milk of a grass-based Irish dairy system and a UK confine-
ment dairy system were obtained from research herds (McCarthy et al., 2007; Garnsworthy et al., 
2012); and data for the USA confinement dairy system from the top 5% of herds recorded by the 
DairyMetrics database. Performance of these herds was assessed relative to national statistics, 
which confirmed that the input data used to model the Irish, UK and USA represented top per-
forming herds. 
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Table 1: Annual technical description of a high performance Irish grass-based dairy system and top performing UK 
and USA confinement dairy systems 
Item Unit Irish UK USA 
On-farm size ha 40 85 93 
Off-farm size1 ha 3 97 82 
Permanent grassland ha 40 21 - 
Milking herd # milking cows 92 220 153 
Milk production kg milk/cow 6,262 10,892 12,506 
ECM2 production kg ECM/cow 6,695 10,602 11,650 
Replacement rate % 18 34 38 
Average body weight kg 543 613 680 
Stocking rate LU3/on-farm ha 2.53 3.74 2.79 
Concentrate kg DM/cow 320 2,905 3,355 
Grass kg DM/cow 4,099 - - 
Alfalfa hay kg DM/cow - - 2,570 
Grass silage kg DM/cow 849 1,142 - 
Maize silage kg DM/cow - 1,862 2,155 
Whole crop wheat silage kg DM/cow - 825 - 
Rape straw kg DM/cow - 219 - 
Total intake kg DM/cow 5,270 6,953 8,079 
On-farm N fertilizer kg N/on-farm ha 250 106 53 

Manure exported % - 33 - 
1 Land area required to produce purchased forage and concentrate feedstuffs. 
2 ECM = Energy corrected milk. 3 LU = Livestock unit equivalent to 550 kg BW. 
 
The aim of the Irish dairy system was to maximize grass utilization through a combination of 
extended grazing (early February to late November), tight calving patterns in early spring and 
rotational grazing of pasture. Grass silage was harvested in the Irish system when grass growth 
exceeded herd feed demand and fed during the housing period with supplementary minerals and 
vitamins. Concentrate feed was purchased onto the farm and fed when forage intake was not suf-
ficient to meet nutritional requirements. In the UK and USA dairy systems cows calved through-
out the year, were housed full time and fed total or partial mixed rations (TMR or PMR). The diet 
offered in the UK system was based on data from Garnsworthy et al. (2012) where cows had ad 
libitum access to PMR, and concentrates were given to cows during milking. In the USA dairy 
system, the composition of the diet was based on the survey of Mowrey and Spain (1999). Diets 
fed in the UK and USA dairy systems were formulated to maximize milk production per cow. 

Greenhouse Gas modeling 
Dairy systems GHG emissions were calculated using the same LCA model (O’Brien et al., 2012). 
The model used “cradle to gate” LCA to quantify all on and off-farm GHG sources associated 
with milk production until milk is sold from the farm and operates in combination with 
Moorepark Dairy System Model (MDSM; Shalloo et al., 2004). The LCA model calculates GHG 
emissions by combining input data (e.g. feed intakes) from the MDSM with literature GHG emis-
sion algorithms. On-farm emission algorithms were obtained from Intergovernmental Panel on 
Climate Change (IPCC) guidelines (IPCC, 2006). However, enteric CH4 emissions were calculat-
ed using country specific approaches (Brown et al., 2012; Duffy et al., 2012; US EPA, 2012). As 
well as generating emissions, dairy farms can also remove emissions via soil sequestration. Gen-
erally, most studies report that soils have a limited capacity to sequester carbon (Jones & 
Donnelly, 2004), but recent reports suggest that permanent grasslands soils are an important long-
term carbon sink (Soussana et al., 2010). Thus, we tested the effect of including carbon sequestra-
tion by assuming an average rate of sequestration by permanent grassland of 1.19 t/CO2 per ha 
per annum. Off-farm GHG emissions associated with production of non-agricultural products 
(e.g. pesticides) were estimated using emission factors from Ecoinvent (2010) and data from lit-
erature sources. Emissions from land use change were estimated for South American soybean and 
Malaysian palm fruit by dividing the total land use change emissions for a crop by the total crop 
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area to estimate the average land use change emissions per crop (Ecoinvent, 2010). For Megalac, 
which is a calcium salt, land use change emissions were not included, because the feedstuff is 
produced from existing forest plantations (Volac, 2011). The output of the LCA model was a 
static account of annual on and off-farm (total) GHG emissions in CO2 equivalents (CO2-eq). The 
IPCC (2007) global warming potentials (GWP) were used to convert GHG emissions into kg of 
CO2-eq. The model expresses total GHG emissions as the CF of milk in kg of CO2-eq per t of 
energy corrected milk (ECM), which per kg of milk is equivalent to 4% milk fat and 3.3% milk 
protein. 

 
Co-product allocation 
In addition to producing milk, dairy farms may export crops, manure and produce meat from 
culled cows and surplus calves. Thus, the CF of dairy systems should be distributed between the-
se outputs. Generally, LCA standards recommend to avoid allocation (e.g. ISO, 2006), but this 
was only possible for exported crops by delimiting the LCA model to consider only emissions 
from crops grown for dairy cattle reared on-farm. For exported manure, the avoided burdens sys-
tem expansion method was used to attribute emissions. The method assumes exported manure 
displaces synthetic fertilizer emissions, but allocates no storage emissions to exported manure. 
The following allocation methods were evaluated to distribute GHG emissions between milk and 
meat: 

1. Milk – All GHG emissions attributed to milk. 
2. Mass – Emissions were allocated based on mass of milk and meat sold. 
3. Economic – Allocation was based on revenue received for milk and meat.  
4. Protein – Protein content of milk and meat was used to allocate GHG emissions.   
5. Biological – Allocated was based on nutritional energy required for producing milk and 

meat. 
6. Emission – The emissions generated by surplus calves, heifers <24 months and finishing 

culled cows were allocated to meat and the remaining emissions assigned to milk.  
7. System expansion – Meat from culled cows and surplus dairy calves reared for meat was 

assumed to displace meat from traditional cow-calf (suckler) beef systems. 
 

Scenario modeling 
Scenario modeling was used to evaluate variation in the emissions of the base dairy farm system 
described. The scenarios tested were: 

S1: Enteric CH4 emissions were estimated according to the default IPCC (2006) guidelines, 
which estimate enteric CH4 emissions as 6.5% of GEI.  

S2: Country specific emission algorithms from national GHG inventories and literature sources 
were used to estimate emissions from agricultural activities. Emissions from non-agricultural 
activities were estimated using national literature sources. 
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Results 
 
Carbon profiles and footprints of milk 
CF of ECM was lowest for the Irish system, was 6% greater for the UK system, and was 7% 
greater for the USA system, when no GHG emissions were attributed to meat (Table 2). Enteric 
CH4 (47%), N2O emissions from manure deposited by grazing cattle (15%), emissions from ferti-
lizer application (12%) and production (8%), and emissions from managed manure (8%) were the 
main sources of emissions from the Irish system. The key sources of GHG emissions from the 
UK system were enteric CH4 (42%), CH4 emissions from manure storage (13%), GHG emissions 
from imported concentrate feed (12%), N2O emissions from manure storage and spreading (9%), 
CO2 emissions from electricity and fuel (7%) and emissions from land use change (6%). The 
main sources of GHG emissions from the USA system were enteric CH4 (42%), N2O emissions 
from manure storage and spreading (17%), CH4 emissions from manure storage (14%), GHG 
emissions from imported concentrate feed (12%), and emissions from electricity and fuel (8%). 

 
Table 2: Carbon profiles and footprints of energy corrected milk (kg of CO2-equivalent/t of ECM) for a high per-
formance Irish grass-based system and top performing UK and USA confinements system. All GHG emissions from 
surplus calves and culled cows were attributed to milk. 
 Baseline  S11 % change  S22 % change 
Emission sources Irish UK USA  Irish UK USA  Irish UK USA 
Enteric fermentation 431 376 374  0.8 10.4 11.6  - - - 
Manure management 77 201 275  - - -  -25.4 -24.9 -22.1 
Manure excreted on pasture 140 5 0  - - -  -46.3 -26.0 - 
Fuel combustion 14 22 34  - - -  - - - 
Lime application 1 0 1  - - -  - - - 
Carbon sequestration -78 -11 0  - - -  - - - 
Fertilizer application 106 20 18  - - -  -0.9 34.3 -3.1 
Fertilizer production 76 20 15  - - -  - - -25.6 
Concentrate production 30 111 106  - - -  -0.3 9.8 -22.6 
Land use change 2 58 0  - - -  - - - 
Electricity and other inputs3 38 82 75  - - -  - -1.2 3.5 
Carbon footprint (CF) of ECM 837 884 898  0.4 4.4 4.8  -10.4 -4.1 -9.4 
1 S1 = Emission algorithms from the IPCC (2006) guidelines were applied to estimate emissions from agricultural 
GHG sources. 
2 S2 = Country specific emission factors were applied to estimate emissions from the manufacture of non-
agricultural inputs and from agricultural GHG sources. 
3 Emissions from the production of purchased forage, milk replacer, fuel, pesticides and lime. 
 
The carbon profiles show that sequestration by grassland soil had no effect on GHG emissions of 
the UK and USA dairy systems, but had a large effect on the Irish dairy system. Thus, without 
carbon sequestration the dairy systems emitted similar CF per t of ECM. 

Scenario analysis 
S1 (Table 2) showed that estimating enteric CH4 as 6.5% of GEI increased CF of ECM of the 
confinement systems by 4-5% compared to the baseline scenario. However, using this approach 
to estimate enteric CH4 emissions had little effect on CF per t of ECM (<1%) of the grass-based 
system, because enteric CH4 emissions was estimated as 6.45% of GEI in the baseline scenario. 
Thus, the difference between grass-based and confinement systems CF was greater in S1. Coun-
try specific emission algorithms of S2 reduced emissions from manure relative to the baseline. In 
addition, S2 estimated lower emissions from concentrate and fertilizer production for the USA 
system. However, the scenario had no effect or increased emissions from these sources for the 
Irish and UK systems. This resulted in the country specific emission algorithms of S2 reducing 
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the CF of the UK system by 4% relative to the baseline, but by 9-10% for the Irish and USA sys-
tems. Thus, the order of CF per t of ECM of dairy systems in S2 was not consistent with the base-
line scenario. 

Allocation of GHG emissions between milk and meat 
Excluding attributing all GHG emissions to milk, mass allocation attributed the most GHG emis-
sions to milk followed by protein, economic, biological, emission allocation and system expan-
sion (Table 3). System expansion led to a greater difference between the CF of grass-based and 
confinement dairy systems compared to the other methods analyzed. The approach showed that 
the Irish system had a CF per t of ECM 19% lower than the UK system and 22% lower than the 
USA system. 

 
Table 3: The effect of different methods to allocate greenhouse gas emissions between milk and meat on carbon 
footprint of energy corrected milk (kg of CO2-equivalent/t of ECM) of a high performance Irish grass-based system 
and top performing UK and USA confinement systems. 
Allocation method Irish UK USA
Milk 837 884 898
Mass 820 865 879
Economic 759 789 838
Protein 789 827 844
Biological 739 772 787
Emission 715 740 727
System expansion 497 613 636
 
 
Discussion 
 
Comparison of GHG emissions and carbon footprint of milk 
Congruous with reports by Belflower et al. (2012) the key source of GHG emissions, enteric CH4, 
was greater per cow from the confinement systems than the grass-based system, but lower per 
unit of milk. The greater milk yield per cow and higher replacement rate within the confinement 
systems explained the greater enteric CH4 emissions per cow, because these factors increase feed 
intake, which is a key determinant of enteric CH4 emissions. Milk yield per cow was greater in 
the confinement systems given the greater genetic selection for milk yield and higher levels of 
concentrate feeding. These factors also explained the lower enteric CH4 emissions per unit of 
milk of the confinement systems, because concentrate rich diets contain less fiber than forage 
diets and improving genetic merit facilitates the dilution of maintenance effect (Capper et al., 
2009). 

The findings of Garnsworthy (2004) also agreed with this finding, but showed that at similar an-
nual milk yields, improving the fertility of dairy cows decreases enteric CH4 emissions per unit of 
milk. This was because improving cow fertility reduces the number of replacement heifers re-
quired to maintain herd size for a given milk volume, which reduces enteric CH4 emissions. Thus, 
the results of Garnsworthy (2004) partially explain why the lower replacement rate of the UK 
system resulted in similar enteric CH4 emissions per unit of milk as the USA system, even though 
milk yield per cow was 10% greater in the USA system. Another reason that explained the simi-
lar enteric CH4 emissions of the confinement systems was the different diets fed. Unlike the USA 
system, the diet of cows in the UK system included protected lipids, which compared to most 
feeds reduce enteric CH4 emissions, because protected lipids are not fermentable in the rumen 
(Martin et al., 2010). In addition, they slightly increased the feed efficiency (kg feed/unit of milk) 
of the UK system relative to the USA system, which partly led to these systems emitting similar 
enteric CH4 emissions per unit of milk.  
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The greater feed efficiency of the UK confinement system in part reduced GHG emissions from 
manure storage and on-farm feed production, which resulted in lower on-farm GHG emissions 
per unit of milk relative to the USA system. In addition, manure from all animals was managed in 
a liquid system for the UK system, but for the USA system, manure from replacements was man-
aged in a dry lot. This caused the USA system to emit greater N2O emissions and therefore great-
er GHG emissions per unit of milk from manure storage. On-farm GHG emissions per unit of 
milk were also greater from the USA system relative to the UK system, because the USA system 
recycled all manure on-farm, but the UK system exported a third of manure produced. The UK 
and USA confinement systems were more feed and N efficient compared to the Irish grass-based 
system, but used more arable land. Thus, the confinement systems sequestered less carbon com-
pared to the Irish system. As a result, on-farm GHG emissions per unit of milk of the Irish system 
were lower than the USA system. However, carbon sequestration of the UK system was greater 
than the USA system, which led to the UK system emitting the lowest on-farm GHG emissions 
per unit of milk. 

Imported concentrate feeds, fertilizer and electricity were the main contributors to dairy systems 
off-farm GHG emissions. The Irish system emitted the lowest off-farm GHG emissions per unit 
of milk, because of the low reliance of this system on purchased concentrate. Off-farm GHG 
emissions per unit of milk were greater from the UK system than the USA system, given the 
greater feeding of concentrate feeds associated with a high GHG emission (e.g. South American 
soybeans) in the UK system. However, the CF of the UK and USA dairy systems were similar, 
because on-farm GHG emissions were greater from the USA system. The higher off-farm GHG 
emissions of the confinements system, though, resulted in the UK and USA systems having a 
greater CF than the Irish system. The lower CF of milk from the grass-based system compared to 
the confinement systems agrees with some reports (Flysjö et al., 2011; O’Brien et al., 2012) but 
disagrees with others (Capper et al., 2009; Belflower et al., 2012). This can be explained by the 
performance of dairy systems compared, but also by the variation in the application of the LCA 
methodology. 

Influence of LCA methodology on carbon footprint of milk 
Although international LCA standards (ISO, 2006) have been developed, they are not consistent 
particularly regarding allocation. Several criteria can be used to allocate emissions between milk 
and meat e.g. economic value or mass basis. For instance, choosing to allocate GHG emissions 
between milk and meat on a mass basis for the UK system, but on an economic basis for the USA 
system, resulted in the UK system having a greater CF of ECM than the USA system. However, 
when mass or economic allocation was used for both dairy systems, the UK system had a slightly 
lower CF of ECM. Thus, to compare CF of milk the same allocation procedure must be used. 
Similar to Flysjö et al., (2011) allocation according to mass, protein or economic value resulted in 
a greater CF of milk relative to allocation based on physical causal relationships (e.g. biological 
energy). The differences between these allocation methods was explained by the high energy re-
quirements of producing meat from dairy systems compared to the mass or value of meat pro-
duced.  

Allocation was also handled in this study through system expansion. This methodology caused 
the greatest difference between the grass-based and confinement systems CF of ECM. This was 
because for a fixed farm milk output increasing milk yield per cow generally reduces meat pro-
duction from a dairy system (Flysjö et al., 2012). Thus, the confinement systems displaced less 
meat per unit of milk from traditional beef systems, compared to the grass-based system. Howev-
er, the type of meat a dairy system substitutes can significantly affect the CF of milk using system 
expansion. For instance, Flysjö et al. (2012) reported that conventional dairy systems had a great-
er CF of milk than organic dairy systems when meat from dairy systems was assumed to replace 
meat from traditional beef systems, but conventional systems had the opposite effect when meat 
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from dairy systems was assumed to substitute pork. Thus, this shows that system expansion in-
creases the uncertainty of the CF of milk. The comparison of allocation methods also showed 
when the same allocation method was used the percentage of GHG emissions allocated to meat 
varied depending dairy system. Thus, for a given dairy system there are advantages to choosing a 
particular allocation procedure. 

Life cycle choices regarding carbon sequestration and land use change emissions also affect the 
CF of milk. For instance, when carbon sequestration was included, the grass-based system had 
the lowest CF of ECM, but omitting sequestration resulted in the grass-based and confinement 
systems having similar CF of ECM. However, the uncertainty associated with carbon sequestra-
tion by soil is high. Thus, more data are required to increase confidence in sequestration and CF 
estimates. There is also lack of consensus on how to assess land use change emissions. The direct 
method of Leip et al. (2010) was followed in this study, but using a different approach, such as a 
general emission factor for land use change, can alter the order of dairy systems CF of milk. 
Thus, there is need to develop a harmonized approach to assess land use change emissions. 

Comparison with carbon footprint studies of milk 
Relative to recent national average estimates of CF of Irish, UK and USA dairy production 
(Capper et al., 2009; Leip et al., 2010; Thoma et al., 2013), our findings suggest that high perfor-
mance dairy systems of these countries reduce CF of milk by 27-32%, however, this comparison 
is partially affected by methodological differences. Furthermore, the comparison of CF of milk 
from high performance dairy systems in this study relative to recent reports of CF of average 
Irish, UK and USA dairy systems indicates that the relative difference between average and high 
performance dairy systems was likely to be greater than the relative difference between top per-
forming grass and confinement dairy systems. Thus, this suggests that improving productivity has 
a greater effect on the CF of milk than converting from a confinement system to a grass-based 
system or vice versa. 

Conclusions 
A high performing Irish grass-based system had a lower CF of milk than top performing UK and 
USA confinement systems. However, the relative difference and ranking of dairy systems CF of 
milk were not consistent in this study when different methodologies regarding, emission algo-
rithms, carbon sequestration and allocation decisions were used. Therefore, this implies that har-
monization of the LCA method is required to compare CF of milk. 
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Abstract: The aim of this study is twofold: 1) provide an economic overview and 2) setup a 
framework for benchmarking economic performance of dairy cattle farming in Kosovo. Dairy 
cattle farming is the most important agricultural economic sector in Kosovo contributing about 
10% to total GDP. As in many transitional economy countries, dairy foods are a dominant part of 
the diet and dairy farming and dairy-processing industry provide direct employment and support 
improvement of rural life conditions. To date, there are no data about economic performance of 
dairy farm production in Kosovo. Therefore, data from representative Kosovo dairy farms (n  
100) will be collected, recorded, and monitored on a continued basis, which will become the basis 
of a systematic benchmarking system. The study will utilize a number of key performance varia-
bles (> 60) with an economic impact on dairy farm income and costs. Focusing on a dynamic 
database and a spreadsheet model-based decision support system, analyses at the dairy farm level 
on production and benchmarking will be performed and conclusions for the future development 
of the dairy farm industry in Kosovo will be drawn in the light of competitiveness and efficiency. 
To date, we have collected key economic performance variables from 63 farms on a monthly ba-
sis for year 2013. Preliminary results indicate that the cost of rearing heifers calving at 24 months 
is €791.64; the average milk income per cow is €144.78/month, its feed costs €66.74/month, and 
therefore the average cow income over feed costs is €78.04/month. The average economic net 
margin of a cow after considering the income over feed cost and additional income and costs is 
€67.44/month per cow. 

Keywords: Economic efficiency, Model-based, Input variables, Competitiveness. 

 
Introduction 
Developing an undertanding of factors influencing profitability in dairy farm is critical because it 
provides dariy farm managers with the information required to select management strategies that 
would likely improve their herd’s profitability (Gloy et al., 2002) and promote farm sustainability 
and resilience in the long-term. Also, better knowledgement of critical economic variables in 
dairy farming would help extension educators, dairy farm advisers, and policy makers to promote 
practices and regulations that will assist farmers to remain profitable and economicaly sustainable 
througout time (Gloy et al., 2002). Net margin in dairy farming is a key measure for determining 
how successful a dairy farm operation has performed historically and a critical indicator of the 
financial success a dairy farm could have in the future (Dhuyvetter, 2011). Net margin is the dif-
ference between all income and all expenses (Moran, 2009). Farmers without a good margin tend 
to produce more either by improving productivity or by increasing the number of cows. Increas-
ing volume of milk produced helps to dilute farm fixed costs (Moran, 2009). One simple and im-
portant key performance indicator is the milk income over feed costs because it is easy to calcu-
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late, it is highly sensitivity, fast responsive to management changes, and it is simple to monitor 
across time (Moran, 2009). 

Cattle are the main sources of milk and meat production in Kosovo, including various breeds, 
crosses and categories. This industry is clearly segmented in small-scale farmers (about 95%), 
mainly producing for home consumption and commercial farmers (about 5%) producing solely 
for the market (Bytyqi et al. 2005). It is estimated that today there are over 83,000 livestock farms 
in Kosovo (Agriculture and Rural Development Plane, 2012). Native breeds and their crosses 
dominate small farming systems and they include a high level of land fragmentation. In these 
small farm systems, dairy products constitute a main source of food and a high share of produc-
tion, which still serves subsistence purposes. The small livestock farms have poor hygienic and 
zoo-technical conditions.  Large commercial dairy farms, on the other hand, use more productive 
breeds such as Holstein (Black and Red), Brown Swiss, Simmental Fleckvieh and Tyrol Gray 
(Bytyqi et al. 2009), have better zoo-technical conditions, and are more intensive production sys-
tems (Bytyqi et al. 2007).  

It is estimated that over 50% of Kosovo dairy stock was lost during the 1998-99 war 
(Kodderitzsch and Veillerette, 1999). Losses included damage to dairy infrastructure, which has 
not yet returned to a desirable level. This situation led to shortages of dairy cows and dairy prod-
ucts, which had to be imported. Dairy production is an important segment of Kosovo’s agricul-
ture considered as an activity with considerable nutritional, social, and economical importance. 
Therefore, the Ministry of Agriculture Forestry and Rural Development of Kosovo (MAFRD) has 
implemented the milk as a policy priority, which consists of dairy farm’s direct payment support 
and investment support in order to improve dairy production competitiveness and rely on local 
dairy production. Within this context the overall objective of the study was to understand the 
economics of dairy farming in Kosovo and setup a framework system for long-term benchmark-
ing dairy cattle farming economic performance in Kosovo. 

 
Material and methods  
 
General conditions: Kosovo’s climate is typical semi-continental with annual averages of 631 
mm of rainfall and 11  C temperature (Kosovo Hydrometeorology Institute, 2009). Dairy cattle 
are normally kept indoors from mid-November to the end of April (winter season) when feed is 
provided indoors, mostly hay.  

Dairy sector in Kosovo: According to MAFRD there are around 151,000 milking cows hosted in 
83,000 dairy farm operations in Kosovo. The predominant size of dairy cattle farms is 1-5 heads 
which comprise most cows in milk production (76%), 24% is comprised by farms that have over 
5 heads of milking cows and only 5.3% is from  farms over 10 cows (Agriculture and Rural De-
velopment Plane 2007-2013, 2012). Farms with  5 heads of milking cows are the main milk 
suppliers of the processing industry that represent approximately 92% of the production. 

Information on data recording: Data were collected from 63 randomly selected farms from 6 
regions in Kosovo: Prishtina, Prizren, Mitrovica, Ferizaj, Gjakova Gjilani. Studied farms were 
monitored for a period of 12 months (January to December, 2013). Incomplete records and outli-
ers were excluded from the analyses. 

Economic variables: Several key economic performance indicators were recorded within the are-
as of: (1) raising cost for young stock, (2) milk revenue and feed costs, (3) revenues from animals 
sold, (4) other income sources, (5) reproduction costs, (6) animal health costs, (7) depreciation 
costs, (8) credit interest cost, and (9) other costs. Based on these variables, (10) farm income over 
feed costs and net margins were calculated.   



 

1488 

Analyses: We are implementing a Spreadsheet-based decision support tool that contains a dynam-
ic database in which we record and analyze all the information. Continued data recording and 
time-sensitivity permanent analyses regarding Kosovo dairy farm economic performance is ex-
pected. Analyses will be performed across time and throughout geographic regions. The decision 
support tool is self-contained software that selects, filters, and performs queries on recorded data 
within an Excel ® Spreadsheet with Visual Basic embedded commands. Results presented in this 
paper that describe the overall income, costs, income over feed costs, and net margin of randomly 
selected farms are preliminary and are punctual for the first year of data collection (2013). Con-
tinued data study is planned together with temporal and regional benchmarking analyses. 

 
Results  
Young stock costs 
Rearing costs of Kosovo dairy young stock is presented in Table 1. As expected, the most expen-
sive period of raising young stock is before weaning ( 3 months of age; €73.80/month per calf) 
due to large and dominant costs of milk feed (€67.10/month per calf), which represents 91% of 
the total costs during this period of time. As calves grow older, concentrate feed becomes the 
largest cost, although it never surpasses 44% the total costs in any growing period presented in 
Table 1. Cost of milk feed remains still important during the period 4 to 12 months and is close to 
the cost of concentrate (€7.67 vs. €9.91) representing still about 30% of total costs. Overall, feed 
costs (milk in early life and concentrates, silage, and forage later in life) dictate the big majority 
of costs of raising young stocks in Kosovo as they represent 96% of the total costs. Health costs 
(3.4%) and other costs (0.7%) are insignificant in comparison. No farm in the sample reported 
using milk replacer as an alternative to milk feed (Table 1).  

Total cost per month of rearing young stock during the first 3 months is 2.87 times greater than 
during the following 8 months, 2.42 times greater than during months 13 to 24, and 2.09 greater 
than after 24 months (Table 1). The average cost of raising a young stock is €41.26/month per 
calf. Nonetheless, as seen in Table 1, there is a large variability on this monthly cost from period 
to period. A heifer that calves at 24 months of age will incur in a total cost of €791.64. This total 
cost will decrease by €30.42 for every month shorter to first parturition and will increase by 
€35.17 for every month greater to parturition.  E.g., a heifer that calves at 660 days of age will 
have a rearing cost of €730.08, whereas a heifer that calves at 780 days of age will have a rearing 
cost of €861.94. 

 
Table 1. Rearing costs (average ± standard deviation; €/month per calf) of dairy young stock in Kosovo dairy farms 
for year 2013 (n=63). 
  -------------Young stock age in months-------------  
Item 3 4 12 13 24 >24 Average 
Health 1.26±0.9 1.04±0.5 1.31±0.7 2.00±1.2 1.40±0.8 
Forage 1.40±1.1 4.50±2.1 8.11±4.6 8.33±5.3 5.59±2.7 
Silage 0.50±0.2 2.50±1.3 7.34±2.3 9.58±5.6 4.98±3.2 
Concentrate 3.53±2.3 9.91±4.5 12.84±6.5 15.27±7.8 10.39±5.5 
Milk feed 67.10±15.2 7.67±2.3 -- -- 37.38±29.1 
Milk Replacer 0.00±0.0 0.00±0.0 -- -- 0.00±0.0 
Other costs 0.01±0.1 0.03±0.1 0.82±0.2 0.00±0.0 0.29±0.1 
Total 73.80±25.6 25.65±13.1 30.42±12.3 35.17±13.1 41.26±17.9 
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Cows’ milk income, feed costs, and income over feed costs 
Milk income, feed costs, and income over feed costs (IOFC) is presented in Figure 1. As seen, the 
average milk income per cow was calculated at €144.78/month or €4.83/day per cow. Feed costs 
represented 46.10% of the milk income (€66.74/month or €2.22/day per cow). Hence, the income 
over feed cost was €78.04/month or €2.60/day per cow, which represented 53.90% of the milk 
income or 116.93% the feed costs. 

As in the case of young stocks, concentrates represents the greatest feed expenses (55.71%), 
which is followed by silage (22.32%), then by hay (18.89%), and finally by other feedstuffs 
(3.08%; Figure 1). The income over concentrate feed is €107.60/month per cow, income over 
silage feed is €129.88/month per cow, and the income over hay feed is €132,18/month per cow. 

 
Figure 1: Milk income, feed costs, and income over feed costs (IOFC) in Kosovo dairy farms for year 2013 (n=63). 

 
 
Cows’ other income and costs 
Animal sales are an important source of income in Kosovo dairy farms as they represent 34.80% 
(€50.38/month or €1.68/day per cow) of the income coming from milk sales or 25.91% of the 
total farm income (milk sales plus animal sales; Table 2). Within animal sales, those sales of meat 
are the most important and represent 58.46% of the total animal sales, followed by the sales of 
calves (22.87%), the sales of heifers (10.88%), and finally the sales of live animals for dairy 
(7.82%).  

The next most important production costs besides feed costs are depreciation costs that are 
€8.94/month or €0.30/day per cow and represent 13.40% of the feed costs (Table 2). Within de-
preciation costs, the depreciation of equipment is the most important (60.40%), followed by de-
preciation of buildings (26.51%), and finally depreciation of milking facilities (12.98%; Table 2). 

Next in the list of costs are reproduction and health costs, which are substantially smaller to feed 
costs. Both together (reproduction and health costs) represent only 4.58% of the costs of feeds. 
The major cost of reproduction is insemination, followed by pregnancy diagnosis and other costs. 
Seems that the use of timed artificial insemination is very limited in Kosovo as their related costs 
of synchronization are very small (Table 2). Health costs are even lower than those of reproduc-
tion and, as expected, within health costs, mastitis is the disease with higher costs among all dis-
eases. Nonetheless, the cost of mastitis in Kosovo farms (€0.50/month or 0.017/day per cow) 
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seems insignificant compared to feed or other costs. Costs of reproduction, health, and deprecia-
tion add to €12.00/month or €0.40/day per cow and are only 17.98% the costs of feeds or 15.24% 
of all costs. 

Table 2. Income and costs (average ± standard deviation; €/month per cow) in Kosovo dairy farms for year 2013 
(n=63) 
Item Income Costs 

Animals sales  50.38±42.9    
Meat 29.45±23.2   
Dairy 3.94±2.6  
Heifers 5.48±3.2  
Calves 11.52±8.6  

Reproduction costs  1.60±0.9 
Insemination  1.19±0.7 
Synchronization  0.01±0.1 
Pregnancy diagnosis  0.27±0.2 
Other  0.13±0.1 

Health costs  1.46±1.0  
Mastitis  0.50±0.4 
Parturition  0.23±0.2 
Other diseases  0.27±0.2 
Other health related costs  0.46±0.4 

Depreciation costs  8.94±6.5 
Equipment  5.40±4.1 
Milking facilities  1.16±1.8 
Buildings  2.37±2.1 

 
In addition to milk and animal sales other income (subsidies and milk consumed by the farm fam-
ily) are calculated at €14.31/month or €0.48/day per cow (Table 3). Also additional costs reported 
are: interest for credits loans (€12.09/month per cow), labor costs (€27.35 €/month per cow), and 
other expenses such as gasoline, equipment maintenance, etc. (€14.61/month per cow) and total 
animals purchased (€9.46/month per cow; Table 3). 

Net margin 
Overall average Kosovo’s dairy farms income and cost are presented in Table 3. The total income 
that includes milk sales, animal sales, and others are calculated to be €209.48/month or €6.98/day 
per cow, whereas the total costs that include feeds, reproduction, health, depreciation, interest, 
labor, animal purchases, and other costs are calculated at €67.44. Consequently the average com-
puted net margin (income minus costs) for Kosovo farms in year 2013 is €67.44/month or 
€2.25/day per cow. Costs represent 67.80% of the income and the return rate is 1.47 or 47% 
above the investment: for every €1 invested (costs) there is €1.47 of income. 
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Table 3: Net margin (average ± standard deviation; €/month per cow) in Kosovo dairy farms for year 2013 (n=63)  
Income and Costs                        --------- €/month per cow --------         
Total income   209.48±56.5 

Milk  144.78±34.9  
Animals Sales  50.38±42.9     
Other Income  14.31±9.2     

Total costs   142.03±40.9 
Feed  66.74±10.7  
Reproduction  1.60±0.9  
Health  1.46±1.0  
Depreciation   8.94±6.5  
Interest  12.05±11.9  
Labor   27.26±13.9  
Animal purchased  9.42±25.7  
Other   14.57±12.9  

Net Margin   67.44±65.8 
 
Conclusions 
Dairy production economic patterns are undergoing various changes at present time in Kosovo. 
This study represents an opportunity to assess trends leading to this dynamic economic situation 
and ways in which dairy farming in Kosovo can increase its contribution to the well being of 
farmers and generate additional employment. Comparing the lower 20 percentile with the higher 
20 percentile of farms regarding the net margin, the results show large differences between them 
favoring farms ranked in the higher 20 percentile (€160.50/day) compared to those ranked in 
lower 20 percentile (€-14.16/day) per cow (results not shown).  This demonstrates the large op-
portunity existing to improve overall dairy farm net margin and overall contribution of the dairy 
industry in Kosovo economy. Factors that have an important economic impact on dairy farms 
include feed costs, health expenses, and depreciation rate. The main source of farm income is 
milk sales, which represent about 69.11% of total farm revenue. However, average milk yield per 
cow per month tend to be low, about 17 kg/d per cow, and therefore there is also an important 
opportunity to improve farm net margin by improving milk productivity. One reason for low 
productivity is the feeding basis, which is insufficient and of poor quality to support higher 
productivity. 
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Abstract: Overall assessment of farming systems is an issue necessary to take into account due 
to multiple interactions in agriculture sector. Several studies have appeared the latest years trying 
to measure sustainability in one of its dimensions (environmental, social, and economic), or all 
together in order to give an answer to society demands for one hand and farmer’s needs for the 
other.  

The main objective of this study is to find strengths and weaknesses of traditional milk sheep 
production in the Basque Country comparing with intensive farms that have emerged recent 
years, as well as trying to trace correlations between different indicators of sustainability.  

Economic, social and environmental indicators have been studied, in different categories. These 
indicators have been combined into a single index of sustainability (numerical integration) to 
every dimension, to present together into three diagrams (visual integration). 

This study shows preliminary results of an integrated study of environmental, social and econom-
ic aptitudes of sheep farms in the Basque County (Northern Spain) through a set of indicators and 
possible interactions between them. A holistic view of farms will improve viability options for 
survival of farms, as well as seeing correlations between social, economic and environmental 
aptitudes to adapt farms and farmers to new challenges.  

Keywords: sheep farming, sustainability, indicators, multicriteria 

 

Introduction 
Livestock sector has been coping with different problems that have been put against it, especially 
with climate change issues. There is a need in livestock sector stakeholders ( policy makers, sci-
entists, farmers…) to bring economic, social and environmental consequences of livestock agri-
culture(Gill et al. 2010) 

Sheep farming is a livestock sector predominating in the Mediterranean basin, and contributed, 
not only in the economic sector of the livestock sector, furthermore, they have influence, into the 
environment, and social activity especially in rural areas (de Rancourt, et al. 2006, Faye and 
Konuspayeva 2012) and it’s important to evaluate and take into account not cattle dairy sector in 
the studies of sustainability. The importance of this kind of farms are not only in terms of produc-
tion, also in terms of cultural, economic and ecological interest (Faye and Konuspayeva 2012). 

The viability of farms towards a long term future is needed to tack in a wide point of view, espe-
cially for those kinds of farms which are weakness in economic terms, but they have a really im-
portant contribution to rural areas and to society in general. 



 

1494 

Sustainability assessment has been a target in many research works latest years in order to identi-
fy the role of these production systems. The use of indicators has been a wide extend method to 
tackle the study. For environmental assessment life cycle assessment (LCA) hs become recently 
the method most extended, using different indicators categories (global warming, land use, ener-
gy use, and eutrophication and acidification potentials. It has been applied in sheep farming sys-
tems in Sweden (Wallman, et al. 2011),in Spain (Ripoll-Bosch, et al. 2013) and Wales (Edwards-
Jones, et al. 2009). Nevertheless, this methodology doesn´t incorporate social or economic as-
pects in the assessment. Several approaches, with the use of indicators have been appeared in 
literature latest year, with a holistic point of view of systems: MESMIS (López-Ridaura, et al. 
2002), MOTIFS (Meul, et al. 2008), IDEAS(Zahm, et al. 2008) , and other multicriteria studies 
(Bernués, et al. 2011). There are some studies in Spain, evaluating small ruminants systems using 
MEMIS approach (Nahed, et al. 2006, Ripoll-Bosch, et al. 2012). 

The main objective of this study is to find strengths and weaknesses of traditional milk sheep 
production in the Basque Country comparing with intensive farms that have emerged recent 
years, as well as trying to trace correlations between different indicators of sustainability, and put 
in relevance the importance which those farms have for society, because they use public re-
sources which bring better viability taking into account a multicriteria perspective. 

Sheep farming in the Basque Country.  
Primary sector in the Basque Country has no relevant economic importance, less than 1% of GDP 
(EUSTAT, 2011). Nonetheless, cheese production and sheep farming have a strong link between 
society construction and territorial identity (Mauleón, 2009). Sheep farming is one of the most 
relevant animal productions in this territory. Although its quantity importance is relative (22% of  
farms), it has an importance on quality, relative to production of cheese with PDO “Idiazabal”, 
and using of permanent grasslands with pasture activities and maintenance of rural and less fa-
vorable areas. 

Approximately, 54% of cheese production, it is made in farms directly by farmers. A study rela-
tive to sustainability of cheese production in the Basque Country (Ruíz et al, 2011) showed the 
18% decreased of local breeds flocks (Latxa and Carranzana) in the period 1999 – 2009, due to 
the emergence of flocks with foreign breeds, and the abandonment of the activity. 

Material and Methods.  
Indicator framework is based on a previous work made from dairy farm and a extended list of 
127 indicators to sheep farming. (Arandia, et al. 2011); Batalla, et al, 2013). The set of indicators 
have been listed thought multidisciplinary discussion groups with experts in different contexts for 
sheep farming in Mediterranean basin. All the indicators agreed have been combined into a single 
index of sustainability (numerical integration) in several dimensions, to present together into 
three diagrams (visual integration). 

Every dimension is a composite index, with a specific weight of a set of indicators selected by the 
discussion groups. Every indicator takes a value into scores between 0 (indicating a worst-case 
situation) and 10 (indicated assumed maximum sustainability), the range to give a mark for every 
indicator come from, average national ranges, historical data from the technical advisory center 
and for groups of experts, depending in each indicator. For each indicator, we converted the value 
into 0-10, by using the results of the lowest-performing and best-performing farm as benchmark 
values. This choice of benchmarks was made based on the validation results, using 10% best per-
forming and 10% lowest performing farms as benchmarks. The dimensions of every sustainable 
aspect are an integrated index, with a weight of every indicator of that dimension, and also, take 
values with scores between 0 and 10. 
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Once numerical integrations are done, and every dimension has its numerical value, results will 
be show through AMEBA graphics to get a visual integration of all of them.  

Following tables (table 1, 2 and 3) display every dimension study with the indicators consensual. 

Table 1. Economic indicator values for sheep farms 

Dimension Indicator Dimension Indicator 
Profitability Net Margin/ Family manpower unit 

Family Labor Income/Family man-
power unit 
Labor Income/ Hour 
Net margin/liter of milk 
Gross margin(without sub-
sides)/sales  
Gross margin/ Gross product 
Net Margin (without subsi-
dies)/sales 
Net Margin/Gross Product 

Cost structure Structural cost/Total 
production 
Structural cost/LSU1 

Costs and volatility 
Costs and prize final 
product 

Diversification 
 of activity 

Production variability 
Number of customers per type of 
production 
Importance of the production with 
the largest share 
Feed prizes (stability) 
Financial risk 
Production variability 

Stability 
 

Gross Margin stability 
Net Margin stability 
Final product price sta-
bility 

Self-sufficient Autonomy without subsidies 
Financial autonomy 
Feed autonomy 
Manpower autonomy 
Surface area autonomy 

  

1 LSU : Livestock unit. 
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Table 2. Environmental indicator values for sheep farms 
Dimension Indicator Dimension Indicator 
Energy Total energy consumption/ha 

Total energy consump-
tion/manpower unit per year 
Total energy consumption/net 
margin 
Energy Efficiency (including 
feed energy) 
Energy efficiency  
Use of Renewable energy 
Total energy consumption/liter 
of milk 

GHG emis-
sions 

Kg CO2 eq/ha  
Kg CO2 eq/manpower unit per year 
Kg CO2 eq/Net Margin 
Kg CO2 eq/liter of milk 

Natural ele-
ments and 
biodiversity 

% natural habitats in the farm sur-
face 
% natural habitats off the farm (use 
for pasture) 
Ecotones. 
Number of crop species 
Other elements in the farm with 
high ecological value 
Threatened or endangered species. 
Native species. 

Nutrient bal-
ance 

N “SURPLUS”/Ha 
N “SURPLUS”/1000 l milk  
N “SURPLUS”/100 Kg meat  
Efficiency N  
P2O5 “SURPLUS”/ha  
P2O5 SURPLUS/1000 L milk  
P2O5 SURPLUS/100 Kg meat   
P2O5 Efficiency 

UAA2 uses and 
management 

%UAA of permanent pasture 
%UAA  temporary meadow 
% UAA annually sown 
% UAA under irrigation 
% UAA treated with pesticides 
% UAA receiving organic matter 
Sustainable management of UAA 

Waste analy-
sis 

Lung and slurry pit capacity 
(law indicators)   
Rainfall collection  
Recycling other waste in the 
farm. 
Wastewater collection after 
cleaning 

Livestock cen-
sus and lane 
base 

LSU/ha UAA  
Kg organic N/UAA  
LSU/forage surface area  
% use of own forage. Feed auton-
omy 
Use of commons or other Natural 
Areas. 

2 UAA. Utilized Agriculture area. LSU: Livestock unit. 
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Table 3. Social indicator values for sheep farms 
Dimension Indicator Dimension Indicator 
Job characteristics Professionalism 

Sex (% women) 
Age 
% manpower< 40 years 
Social economy 
Continuity 
Family farming 

Work quality Independent decision-making 
Ergonomic and psycho-
sociological quality 
Personal assessment 
Hours worked 
Level of work concentration 

Job creation Land occupation (UAA/manpower 
unit) 
Tangible assets/manpower unit 
(familiar) 
Dependency to subsidies 
Liters necessary per Reference 
Rent 

Animal welfare Frequency of visits to the farm 
Grazing 
Housing 
Livestock movement 
Animal health 

Quality of life Time availability 
Training and education 
Free days/ week 
Holidays (days/year) 
Personal assessment 

Landscape and 
tradition 

LIVESTOCK MOVEMENTS 
* Transhumance 
* Use of communal areas and 
Natural Parks. 
* Pasture practices. 
APPRECIATION OF SUR-
ROUNDINGS 
* Crops chromaticism 
* Other uses of natural re-
sources ( popular knowledge) 
* General environmental 
keeping 
BREEDS 
* Endangered  species breeds 
*Local breed. 

Product quality and 
nearness to consumer 

Microbiological requisites 
DO/PGI 
Other certifications 
Absence of GMOs in concentrates 
Complementary activities (agro 
tourism, visits…) 
Way of marketing 

Gender Feminization index 
Employment status of women  
Continuing education gender gap  
Female participation decisions  
Grade satisfaction of women 

2 UAA. Utilized Agriculture area 

 
To tackle with the objective of this study, and focus on the strength and weaknesses of traditional 
sheep milk in Northern Spain, 12 sheep farms from the Basque Country have been analyzed. 
Main technical characteristics are showed in Table 4. 
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Table 4. Main technical characteristics of farms analyzed in this study. 
Indicator Average value FOREIGN 

BREED 
Average values LOCAL 
BREED 

Farms 3 9 
Farm size (ha) 101.79 78.21 
% grassland 71.05% 98.65% 
Manpower 2.33 1.94 
Herd size 628.34 247.5 
kg concentrate year 103,681.6 59,855.71 
kg fodder year 90,363.3 29,761 
Kw h/year 13,818.86 6,220.92 
Liters oil/year 4,521.6 4,588.31 
Liters year/ewe 363.72 149.7 
% time on pasture 0% 48.5% 

% farms producing cheese 0% 55.5% 
kg concentrate year/ewe 287.8 251.9 
kg concentrates/liter milk pro-
duced 

1.27 1.61 

Lamb sold/ewe 0.56 0.77 
 
Results 
Primary results from the study case of 12 farms can be found in Table 5. Lowest, average and 
highest dimensions values obtained in the study can be found. 

Table 5. Dimension values for sheep farms 
Dimension Lowest value Average value Highest value 

ENVIRONMENTAL 4,4 6,0 6,9 
Livestock census and lane base 0,6 2,2 4,1 
UAA uses and management 4,7 6,4 8,0 
Nutrient balance 5,0 6,3 8,4 
Waste analysis 7,5 8,8 10,0 
Natural elements and biodiversity 1,2 6,4 9,4 
Energy 1,2 3,3 6,1 
GHG emissions 7,8 8,7 9,6 
ECONOMIC 3,1 6,1 7,5 
Profitability 0,7 7,6 10,0 
Self-sufficient 5,0 6,9 8,0 
Diversification of activity 0,7 5,6 7,0 
Cost structure 0,7 3,7 5,0 
SOCIAL 4,6 5,9 7,3 
Job characteristics 4,0 6,0 8,0 
Job creation 0,5 2,3 4,8 
Quality of life 3,5 7,1 8,8 
Work quality 3,4 6,1 8,4 
Animal welfare 5,5 8,8 10,0 
Landscape and tradition 5,5 8,8 10,0 
Product quality and nearness to consumer 1,0 5,2 8,0 
Gender 0,0 3,3 6,0 
 
We have divided farms into two groups, the former (n=3) correspond to more intensive farms of 
foreign breeds, latter (n=9) represents traditional farms (local breeds), some of them produce their 
own cheese, other ones sell milk to industry. 
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tors are a good approach to integrate the three pillars, and make sustainability assessment more 
tangible and easy to monitoring year by year. 

This study shows preliminary results of an integrated study (in course) of environmental, social 
and economic aptitudes of sheep farms in the Basque Country through a set of indicators and pos-
sible interaction between them. A holistic view of farms will improve viability options for sur-
vival of farms, as well as seeing correlations between aspects to adapt farms and farmers to new 
challenges, and support local productions with strong links to rural culture. 
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Abstract: During the last ten years the number of dairy farms has decreased with app 40% in 
Sweden. Low viability and low competiveness are main reasons, but also a lack of interest among 
young people to chose to become a full-time dairy farmer. High investment costs imply an im-
portant threshold effect. We experience the consequences in different ways; loss of biological and 
ecological diversity; decreased economic activity in rural areas; erosion of social community, and 
changes on landscape level.  

To survive there are two dominant strategies. The first is to increase in size (high input), the se-
cond is to decrease costs by using local resources as efficient as possible (low input). For the lat-
ter group, ecosystem services are purposefully integrated into planning of the agricultural produc-
tion systems. The question of resources allocations, at different system levels, becomes crucial. 
As farmers will have a central role in the societal transition towards a bio-based economy, their 
experimental learning and practical knowledge, in terms of conservation and provision of ecosys-
tem services must be taken into account. Thus, we argue that how small-scale dairy farmers han-
dle the challenge regarding the continued maintenance of ecosystem services, and the question of 
resource allocations within a farm, is important to learn from when developing future strategies 
and policies for Swedish agriculture.  

This paper builds on field studies within a qualitative research project (AgResource) that focuses 
on farmers and their knowledge about local resources and ecosystem services, and its ecological 
effects on the farm and landscape scale, as well as its socio-economic consequences. We con-
clude that the experiences and knowledge among small-scale and resource efficient dairy farmers 
are important to learn from. Learning from practice to inform policy will support the necessary 
shift towards a bio-based economy. An integrated perspective on farm development, including 
farmers’ view in ecosystem services, is crucial for long term farm sustainability. 

Keywords: Dairy farming, land use, resource allocation, Swedish agriculture, local resources, 
landscape, ecosystem services 
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A farming sector in radical transition 
 
Threats and consequences in Swedish dairy sector 
Swedish agriculture goes through a quick process of structural change. Increased international 
competition, changes in consumer preferences, and a focus on cost reduction and economy of 
scale have had consequences on many levels of farming and the farming system. This is especial-
ly true for the dairy sector. The most obvious consequence of these trends is the structural change 
towards fewer, but bigger farms (SCB, 2012) (Table 1). The average size of a milk herd has gone 
from 32 milk cows/farm in 1999 to 70 milk cows/farm in 2012 (SCB, 2013). 

 
Table 1. The development of the dairy sector in Sweden regarding the number of firms and animals between 1990 
and 2010 (SCB, 2012). 
  Year   
 1990 1999 2010 Development,  

1990–2010 
No. of firms in dairy produc-
tion 

25 921 13 936 5 619 -78% 

No. of dairy cows 576 409 448 520 348 095 -39% 
 
The profitability of Swedish farms lies below the long-term sustainable level needed to sustain 
employment and create growth (LRF Konsult, 2011). During the last 10 years the number full-
time employees in Swedish agriculture has decreased by 37%, and the number of farmers has 
fallen by 15% (SJV, 2011) (Table 2). In 2012, almost 75% of the Swedish farms made no profit 
or had negative results (LRF Konsult, 2013).  

Table 2. The number of persons working in Swedish agriculture between 1999 and 2010 (SJV, 2011). 
  Year  
 1999 2010 Development,  

1999–2010 
No. of farmers 75 916 65 853 -15% 
No. of full-time agricul-
tural workers 

35 079 21 946 -37% 

 
Although most farming companies have learned to manage annual fluctuations in productivity 
and profitability, it is not possible to survive a long period of decline. Active farmers find other 
work and fewer young people are willing to enter or continue farming when there is a change of 
generations (LRF Konsult, 2011). This overall trend also has negative implications for other as-
pects of rural community life, agricultural-related activities and values (Ekman and Gullstrand, 
2006; Shucksmith and Rønningen, 2011; Pinter and Kirner, 2014) and the rural landscape.  

The environmental consequences of such structural changes within the dairy sector become more 
and more obvious; the landscape changes as marginal land is abandoned and biodiversity de-
crease (Lindborg et al, 2006). A continued farming as such is today as important as environmen-
tally friendly management. Without active farming and grazing animals, important biological and 
cultural values risk to erode (e.g. biodiversity loss, climate regulation, fresh water quality and 
quantity, circulation of nutrients etc.). From a broader sustainability perspective the accelerated 
environmental change we experience make several fundamental ecosystem services (ES) to be 
reaching critical limits (e.g. MEA 2005; Rockström et al. 2009). Environmental goals and devel-
opment goals are increasingly becoming conflictive. The tension between production and conser-
vation goals generates a broad range of political, ecological, social and economic consequences 
and conflict. Trade-offs are part of today’s decision-making, and new approaches need to consid-
er the correlations between different aspects of sustainability in dairy production. 
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Society’s responses to support the dairy sector 
The pressure on the farming community and the rural landscape has resulted in different respons-
es in the Swedish political debate. The Ministry of Rural Affairs has suggested economic support 
to meet an increased international competition, the Farmer Federation has urged for loosing up 
rules and regulations, Environmental NGO’s demand increased societal support for public goods, 
while some researchers argue for continuous structural changes to enable viable farms, and at the 
same time support collaborative efforts among farmers in order to secure a positive environmen-
tal impact. For instance, Kumm (2013) argues that “one way to counter this threat can be high-
quality conservation in limited areas while releasing other land for food and bioenergy produc-
tion”. 

Most suggested strategies reflect a reactive approach, where today’s challenges are met by in-
creasing public support or decreasing societal restrictions. Whether or not these strategies will be 
able to stop the agricultural treadmill or not is questionable. Especially the social dimension of 
long-term sustainability is seldom discussed. In addition, the development toward multi-
functional farms, where the existing variety of ES on farm level can be capitalized is almost nev-
er put forward as an option.  

At the moment, there are two main trails to encourage farmers to nurture and evaluate ES on their 
land: (1) By creating a market for ES and pay for the cultivation/management of these (PES, 
Payment for Ecosystem Services), and (2) to support agricultural/forest production systems based 
on renewable resources (ES) and integrating production of food and fibre cultivation of ES. To-
day's incentive structures in Sweden to compensate the user for the ES as farm produce are par-
ticularly the EU agro-environmental schemes (AESs), a kind of PES, a regulatory and control 
systems that provide detailed rules on what and how farm activities should be carried out by land 
users in order to provide ES to the global society.  

 
Farmers and ecosystem services 
The societal value of ecosystem services has been thoroughly discussed and researched for over 
30 years now (eg. Costanza and Daly, 1992; Costanza et al, 1997). Fisher et al (2008) states that 
it has become essential in policy and decision-making circles to think about the economic bene-
fits (in addition to moral and scientific motivations) humans derive from well-functioning ecosys-
tems. The basic rationale is that when a monetary value is put on a service, it is also possible to 
decide which incentives to use to support it in a, for the society, cost-effective way (KSLA, 
2005). The cost-benefit analysis of economic intervention (f.i., an agro-environmental scheme, 
AES) vs. non-intervention (f.i., inaction against climate change) is today a well established re-
search area in economics (eg., Fisher et al, 2008; Ring et al, 2010), and has become base-line for 
many scientific and political arguments regarding policies for sustainable development (eg., 
MEA, 2005; Davidson, 2012). In a bio-based (or ecosystem-based) economy the ecosystem ser-
vices, ES, are the only, sustainable resources to be managed. The question is which these services 
are and how they can be maintained and maybe even strengthened, both on farm and landscape 
level. For a farmer it implies that s/he must be able to use existing ES and allocate these resources 
in a way which strengthen the long term viability of the farm business. 

There is an emerging amount of research focused on understanding farmers’ willingness to sup-
ply ES to the society (Buckley et al. 2012; Jolejole et al. 2009; Mante and Gerowitt 2009). When 
the AESs were first implemented in Europe, it was assumed that participating in those would also 
lead to a change in farmers’ attitudes towards farm management and nature conservation 
(Boonstra et al. 2011). However several studies shows how farmers participate in schemes be-
cause of financial rewards and/or they participate in those schemes that do not intervene in their 
current management too much i.e. they are the ones already concern and are already doing the 
conservation management. Therefore, the schemes can be seen as a system that reinforce rather 
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than change farmers’ attitudes (Bartholdson et al. 2012; Burton et al. 2008). But many farmers 
also have a personal environmental commitment which they are not compensated for, because 
they feel that the measures are good for the environment (Bartholdson et al. 2012).  

There are also important ES trade-offs in management choices by farmers, intentionally or other-
wise, and these have impactions for the magnitude and relative mix of services provided by the 
ecosystems. Trade-offs can be classified in terms of their temporal scale, spatial scale, and their 
degree of reversibility (Rodríguez et al. 2006). When it comes to agriculture there are important 
trade-offs with biodiversity, water, soils quality and water availability for present and future uses 
and understanding such trade-offs are important to comprehend the long term effect of land man-
agement and ecosystem services provision and the inherent complexities of ecosystem manage-
ment. (Rodríguez et al. 2006). 

For farmers there are two dominant strategies to respond to new demands and threats, both repre-
senting the ambition to increase the competitiveness of their milk production. The first strategy is 
to increase in size (specialization and depending on a high level of external inputs), the second is 
to decrease costs by using local resources as efficient as possible (low external input into the pro-
duction system often combined with an increased multi-functionality). For the latter group, ES 
are often purposefully integrated into planning of the agricultural production systems. The ques-
tion of resources allocations, at different system levels, becomes crucial. As farmers will have a 
central role in the societal transition towards an ecosystem-based economy, their experimental 
learning and practical knowledge, in terms of preservation and promotion of ES must be taken 
into account. Thus, we argue that how small-scale dairy farmers handle the challenge regarding 
the continued functioning of ES, and the question of resource allocations within a farm, is im-
portant to learn from when developing future strategies and policies for Swedish agriculture 

Furthermore, it is the farmers that will transform new policies into practice. In order to be able to 
support farmers and other actors in continue doing what they do or doing things slightly different-
ly, we need to understand their perspective and how they use and manage ES today. Such 
knowledge is often missing in policy decisions. If we are able to involve and engage farmers, 
bringing their local knowledge and practices into the policy process, new ideas might arise which 
support the development of a more sustainable agriculture.  

 
Understanding Swedish dairy farmers’ perspective  
This paper builds on field studies within a qualitative research project (AgResource) that focuses 
on how farmer reason about ES and how they plan (or not) for the management of ES when allo-
cating resources within their production system. We are especially interested in a better under-
standing on how farmers handle the conflict between production and environmental goals, both 
on short and long term basis.  

The case study area 
Dairy production is particularly interesting in this perspective as it often involve the management 
of ES rich pasture lands (Winquist 2013), and as described earlier this is also a sector where the 
structural changes goes quickly at this point (Holmström 2013). We therefore focus this study on 
dairy farmers in an area that has a long history of livestock production which has shaped the natu-
ral and cultural landscape and thus high levels of ES, functions which today are under pressure. 
The paper aims to describe how dairy farmers understand and use local resources and ES in their 
production system, and which implications that might have for agricultural policy. 
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Figure 1: The case study area is 14.300 ha, and delimited by red lines on the map. 

 

The case study area is 14.300 hectare, characterised by a small-scale agricultural structure. The 
area is varied with arable land in-between leaf forests, small lakes and wetlands (figure 1). It has, 
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from a Swedish perspective, good preconditions for farming – enough water and permeable soils, 
good micro-climat, and productive soils. On the other hand, the fields are small and there are 14 
nature reserves, and a lot of other restrictions for farming and commercial activities in the area. 
The area is nevertheless perfect for grazing animals, like cows, sheep and horses, while less suit-
able for cereals. The average size of dairy farms in the case study area is lower compared to the 
rest of Sweden (table 3). We have chosen this area due to its long farming continuity, diverse 
farm businesses and high biological and cultural values. But as for the rest of Sweden the amount 
of dairy farms is decreasing. 

 
Table 3. Dairy farming in the case study area compared to Sweden in general in 2010 (SCB, 2012). 
 Average 
 Farm size (ha) Milk herds 

(cows) 
 

In the case study 
area 

31 40  

In Sweden at large 37 65  
 
 
Capturing farmer’s perspective 
Farmers’ actions have consequences not only on farm level, but also on landscape level. By in-
terviewing as many farmers and landowners as possible in a limited area we have tried to under-
stand the ecological and social consequences of many peoples’ (un)coordinated actions. Data has 
been gathered using semi-structured interviews on farms, sometimes with one, sometimes with 
two farm members at the same time. Approximately 20 interviews have been conducted. Each 
interview took between 45-90 minutes. Important information has also been gained from two 
agricultural advisors and one university biologist living in the area, as well as written documenta-
tion of natural and cultural values.  

Ecosystem services, resource allocation, landscape level, etc., are all abstract concepts that for 
most farmers have little practical meaning. Doing interviews about such aspects forces you as a 
researcher to translate the general concepts into the realities that every farmer knows very well. 
We have done that by asking them to describe their farm, their activities, what they value, how 
they use different resources, etc. It is our interpretations that later transform these stories into a 
general and theoretical understanding. 

 
 
Findings: Aiming for sustainability in spite of rather than because of existing regula-
tions 
 
Farmers’ view on their own role 
The story told by most farmers are that if they only were left or relieved a bit from bureaucratic 
demands and control, with a possibility to manage their land the way they wanted, it would fulfil 
all the different environmental goals and thereby also contributing to achieving societal goals. 
This perspective was grounded in a historical and practical experience. It is the many measures 
taken by independent farmers and landowners, over hundreds of years, that have created the val-
ues that society now want to preserve or support. The farmers argued that it was not by means of 
regulations and state incentives that they would continue to do this. They further stated that au-
thorities do not understand them, do not trust them, and sometimes forces them to act in a way 
which many perceive as being counter-productive to even collective goals. If instead, they have 
had the possibility to take their own management decisions, use local resources the way they 
wanted, adapt their management strategies to local preconditions, in the way they found suitable 
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for their land,, dairy farming in the area would be more sustainable. At the same time they realise 
that if the consumers are not willing to pay for their products nothing can stop today’s develop-
ment. 

In general most farmers saw no conflict between production and environmental goals, they ex-
pressed it as a bureaucratically created dichotomy rather than a problem of agriculture as such. 
Some argued that it was the bureaucracy and regulations per se that gave rise to the conflicts, 
while others argued that it was the lack of participation in decisions taken about environmental 
goals that, together with low farm viability, made goal conflicts more salient. An increased col-
laboration between actors, creating platforms for social learning, would be an important way for-
ward for the latter. Not least when finding sustainable management regimes for the many nature 
reserves in the area. 

 
Farmer’s stories about local resources and ecosystem services 
Most farmers value local resources and existing ES high, but take many of the latter for granted 
(regulatory and/or supporting ES, clean water, natural predators, pollination, etc), while others 
are perceived as decreasing or even threatened (biodiversity with cultural value, access to nutrient 
in the long term, public acceptance of farming activities, etc.). Even though there might be some 
smaller problems on their own farm, the major challenges facing agriculture were related to other 
geographic areas or other production systems (especially annual crop production system).   

At the same time, and during the interviews, they started to reflect upon ES and how they manage 
them. The farmers do not necessarily conceptualise ES as resources, but rather as something 
which creates a sense-of-place, historical continuity and identity. Several of the farmers specifi-
cally stated that they do more environmental work than they are paid for because they don't like 
the see how the landscape was becoming overgrown. That is, local resources and ES are not most 
often perceived as precondition for farming, but rather as an outcome of farming activities. They 
are created from farm activity and thus in need of farm continuity for their existence. Conse-
quently, some farmers argue that direct payments for preserving agricultural objects will not save 
these. Instead payments must be directly linked to the agricultural production. This is an argu-
ment that in some ways stand in contrast to their overall will to be more autonomous and de-
coupled from the regulatory framework of today.  

Several farmers stated that they would have liked to manage their pasture differently, but as they 
are located in protected areas they are submitted to rules and regulation for how to manage these 
areas. They would like to use the areas more intensive for animal grazing and also clear away 
more trees and bushes than they are allowed to. They would also like to use the broad leave forest 
areas for grazing as it traditionally has been used, and argue that the intentionally fast re-growth 
of under vegetation in oak forest promoted by the County Administrative Board is not having the 
wished effect (to protect the oak forests) rather degrading them as not selective re-generation 
management is allowed. Some farmers said that their extensive production system already where 
highly resource efficient, why the bottle neck for long-term sustainability is the income their pro-
duction generates, that is, the consumers and citizens willingness to pay. A non-functioning mar-
ket disables them to be viable, although having low costs. Growing bigger was for many of these 
no alternative, because they could not see the economic benefits from it. It would only lead to 
high investments costs, logistic problems, and less site-specific knowledge on best management 
of specific fields. 

In general they would like to have the landscape more open than today and have the ability to 
have more control over the species and number of trees in the pasture and forest areas. On the 
other hand is the high cost for putting up fencing for the grazing animals seen as a big obstacle 
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for taking up grazing, especially as many plots are small, highly laciniated and therefore require 
substantial amount of fencing material. 

The role of local knowledge and trust in sustainable dairy farming 
Low input farming is perceived as the most sustainable for most of the farmers in this area. Mak-
ing use of what you have and not abusing the system are seen as important management princi-
ples. Local knowledge, f.i., which fields fits for what purpose, is something that risk to disappear 
when big farm units starts to use the land. The nuances will be harder to manage, thus, decreasing 
resource efficiency and allocation. Small-scale farming has also consequences for the possibility 
to maintain natural and cultural values, when every farmer/landowner have their unique way of 
doing things, thus creating a higher pluralism in management regimes.  

Many farmers felt an increased distrust in public authorities. One example in this area was how 
they have been promised to get costs covered by the County Administrative Board for managing 
protected areas, but how the promises never were fulfilled and how they perceive that the County 
Administrative Board expected them to cover for a costly management of historical landscapes 
themselves. It was also mentioned how they take on quite time consuming ES management tasks 
although the payment for it was very small. For example, cutting mower was done by one farmer 
in order to maintain the orchid flora at the farm, however the payment for the work did not corre-
spond to the work effort. However, the same farmers also stated that this kind of voluntary 
maintenance of ES, due to the famer’s understanding of historical and aesthetical values, will 
probably decrease drastically in the future.  

It was stated by most farmers that one has to approach your farm as a whole and that there are a 
lot of synergies between different activists on farm and landscape level. All farmers argued for 
example for the importance of balancing the number of animals and amount of land in order to 
have a balance between amount of feed for the animals and amount of manure for the fields. They 
advertised for advisors and agricultural bureaucrats that could see ES from the farm perspective 
instead focusing on a particular part of the farm (animal welfare, feed production, biodiversity 
management, etc.). They mention that to take ES management further it would need to be detailed 
management plans on each farm describing how they could enhance ES. A view that stands in 
contrast to the universal payments for specific landscape objects.  

The challenge can in short be described as a development process where one both take the indi-
vidual values, motives, knowledge, and practice of the farmer into account, while at the same 
time analyse existing resources and ES from a business potential perspective. Making some of the 
values which are invisible for the farmer visible and manageable. When discussing these issues 
more in detail, some of the interviewees reflected upon that they had potentials at their farm 
which they hadn’t realised before. Although most had hard time see how these resources would 
increase their viability if managed more consciously. Nevertheless, their role as entrepreneurs in 
a bio- or ecosystem-based economy was put forward as a potential. 

 
Discussion - Learning from practice to inform policy 
Several authors (e.g. Boonstra et al. 2011; Burton et al. 2008) have highlighted that participation 
in AESs does not require any farming skills from farmers. Many studies have also reported on 
problems concerning highly detailed regulation and the inflexibility in the application of the 
schemes (Bartholdson et al. 2012; Kaljonen 2006; Rabinowicz 2010). The consequence of such 
detailed and inflexible rules is that they do not promote voluntary action for environmental pro-
tection, rather just following compulsory practices (Burton et al. 2008). The standard rules are 
linked to production processes rather than outputs; there is no need to learn and no need to inno-
vate. However, to be innovative is something that is often highly prized among farmers and often 
part of their self-identity (Burton et al. 2008).  
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It is clear that the dairy farmers interviewed in this study have the ambition to be sustainable, 
both from an ecological, social and economic perspective. They realise that these dimensions are 
integrated on farm and landscape level. At the same time they perceive that they are forced to 
make choices due to external pressures (rules and regulations, incentives, market development, 
etc.) which they do not like. They perceive that these external factors contribute to a decreased 
viability and as a consequence less interest from the next generation to continue farming. When 
the farm family accept that no one will continue their work, they slowly start to exit farming. This 
is most clearly shown in the lack of re-investments at some farms. They themselves continue as 
long as they have low costs, energy, health and a joy of being a farmer. The question is what 
measures that are necessary to take in order to change the negative development? 

First of all, we conclude that the experiences and knowledge among small-scale and resource 
efficient dairy farmers are important to learn from. Learning from practice to inform policy will 
support the necessary shift towards sustainable agriculture and a more bio-based economy. An 
integrated perspective on farm development, including farmers’ view on ES, is thus crucial for 
long term farm sustainability. Existing interventions and policy development does not initiate the 
desired agrarian and social processes of change, a shift towards what really create natural and 
cultural values in the rural landscape is urgently needed. One important measure is to develop 
farm specific management plans, and farm-specific, long-term contracts between society and 
farms (f.i, through public procurements). 

Secondly, an integrated perspective on farm development must include farmers’ view on and 
knowledge about local ES. This is an eroding knowledge base. Local knowledge is situated and 
related to a continuous and ongoing interaction with the eco-systems and local resources. There-
fore the issue of scale becomes an important aspect to take into account in policy decisions. Many 
farmers witness that bigger farm units will have harder to withhold the detailed knowledge about 
qualities and ES on specific locations, especially in those areas that from an agriculture point of 
view are seen as marginal land but which often from a biological perspective is highly valuable 
land. Thus, there are strong arguments for analysing which ES each and different farms should 
focus on, in order to reach goals and manage trade-offs both on farm and landscape level. 

Thirdly, there is a need to move beyond the farm gate, when discussing local resources and ES in 
dairy farming. Traditionally farmers have collaborated in order to optimize their use of local re-
sources and many ES have been managed as collective goods. Now this has changed. Regula-
tions, financial incentives, lack of relevant advisory services, and a new social context make the 
farm the only unit for management and development (a kind of system delimitation). Nonethe-
less, most farmers in this study realise the importance of collaboration between neighbouring 
farmers, and not least when it comes to sustaining agriculture. There is a need to re-invent plat-
forms for farmers’ cooperation, but also to broaden these to also involve other actors strongly 
involved in the development of sustainable agriculture.   

To conclude, there is no quick-fix, instead several different policy areas and measures need to be 
integrated in order to; a) pay for relevant ecosystem services by focusing on the farm activities 
which give rise to or preserve them, b) support the development of new ecosystem services, espe-
cially those which can be developed into new business ideas, c) enable collaborative measures on 
landscape level between farmers and between farmers and other actors, and d) create long-term 
and stable conditions for farm development through long-term societal contracts and individual 
farm plans. 
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Abstract: In order to cope with changes in agricultural policy and an increasing volatility in agri-
cultural input and output markets, dairy farmers might select certain strategies regarding external 
input use to increase competitiveness. The selection of one strategy has different impacts on eco-
nomic farm performance under different prices. The objective of this paper is to identify such 
strategies in an agricultural bookkeeping dataset and assess economic impacts of a low-input 
strategy selection under volatile prices situations. We use data from 509 specialised dairy farms 
and apply cluster analysis and direct covariates matching. The cluster analysis can identify one 
low-input cluster with low levels of input use and three clusters with higher input levels. Those 
clusters differ in site conditions, farm size and milk production but have similar farm income. 
The results indicate that low-input farms are less depending on external markets and volatile in-
put price markets and competitive with high-output farms.  

Keywords: dairy farming, farm strategies, cluster analysis, matching method 

 

Introduction 
Due to the high share of grassland and quite good natural site conditions dairy farming plays a 
major role in Austrian agriculture. Dairy farms are often small and plot structure is scattered, so 
profitability tends to be low. However, from the societal point of view dairy production goes be-
yond pure milk production, but contributes to maintain touristic and ecologically valuable areas 
as well as to increase welfare in rural areas. Consequently, maintaining dairy farms is an im-
portant goal of Austrian agrarian policy. But, as public payments will get reduced and milk quota 
will be abolished, market influence and farm competiveness will gain in importance. 

A decisive factor for the competiveness of farms is their size. Complementary to several interna-
tional studies (Schmitt, 1988; Inderhees, 2007; Schaper et al., 2011) Kirner and Kratochvil (2006) 
show the extraordinary importance of this factor also for Austrian dairy farms. Next to farm size, 
also natural site conditions influence farm competitiveness. Due to comparatively low opportuni-
ty costs for land and labour, mountainous dairy farms show a higher farm income and better fi-
nancial stability than non-mountainous dairy farms (Kirner and Gazzarin, 2007). It is to annotate 
that this does solely apply under moderate unfavourable conditions. A further factor, which is to 
mention, is the availability of capital (Bronsema, 2013). Due to the high share of net worth on 
total assets in Austrian dairy farming (Kirner and Gazzarin, 2006), this factor is not limiting in 
farm development. A last factor is labour. Apart from these structural factors the farm manager 
and its strategic focus is of relevance for farm competiveness. Of major importance are, beside 
the farmer’s management skills, his attitudes such as openness for innovation and risk tolerance 
(Schaper et al., 2011).  

In this paper we concentrate on analysing farm strategies. Literature describes a variety of strate-
gies in agriculture. A very common strategic question is the decision between diversification and 
specialization. This aspect is often analysed in literature, underlining the economic potential of 
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specialization (cf. eg. Schaper et al., 2011 and Bronsema, 2013), but also highlighting the risk 
reduction potential of diversification. A further important strategy affects the question how to 
deal with external input use. High-input strategies are nowadays very conventional in Austrian 
agriculture and try to maximise profit by a high turnover. Low-input strategies try to achieve high 
profits by minimizing costs through low external inputs, even if revenues are small. Therefore 
volatile input and output prices might influence the farm competitiveness of farms of those strat-
egies differently. Literature is rare regarding this topic, especially in connection with competi-
tiveness. For example, van der Ploeg (2003) identifies and analysis such strategies in the Dutch 
dairy sector from a rather sociological point of view. 

In order to detect strategies in the Austrian dairy farming sector we use bookkeeping data and use 
cluster analysis to identify homogenous farm groups regarding external input use. On the other 
hand we try to measure the influence of choosing such a strategy on farm competitiveness. To do 
so we control for other factors like farm size and site conditions using the matching method and 
estimate the impact of a rather low-input strategy on farm income and other variables. The paper 
is structured as follows: Chapter 2 displays the applied methodology as well as the used data ba-
sis. In Chapter 3 the results of the cluster analysis and the matching procedure is show and in 
Chapter 4 we draw our conclusions. 

 
Methodology and data basis 
We identify farm strategies by applying a cluster analysis. This technique creates homogeneous 
farm groups which differ by the predefined cluster variables. From the technical point of view we 
apply an agglomerative hierarchical clustering, which treats each unit as a single cluster in the 
beginning and merges units in an increasing hierarchy (Backhaus, 2011). As measure of dissimi-
larity we use Euclidian distance metric, as linkage criterion the ward’s criterion.  

Our cluster analysis is based on three standardized input variables: Firstly we identify the expens-
es per livestock units for concentrate feed (expenses for concentrate feed). Secondly we consider 
depreciation and maintenance costs for machinery as well as for machinery leasing and hired ma-
chinery work per hectare utilized agricultural area (expenses for machinery). Thirdly we calculate 
the energy expenses per hectare, based on costs for electricity, fuel, fertilizer and bought rough-
age.  

The choice of the strategy does not solely depend on farmer’s skills and attitudes, but also on 
structural aspects (e.g. farm size) and natural site conditions. Due to the fact that the clusters 
might distinguish with regard to these aspects, no conclusions about the economic success of a 
strategy choice can be drawn. Therefore, in order to assess the impact of the identified strategies 
on economic performance, we cannot compare the clusters directly. For instance, a higher farm 
income within a certain cluster might be caused by good site conditions rather than choosing an 
appropriate strategy. To avoid this problem, we apply Direct Covariate Matching (DCM). Match-
ing basically controls for observable variables assuming that under a given vector of observable 
variables (Z), the outcome (Y) of one individual is independent of treatment (T): {Y0, Y1  T} 
|Z, where  denotes independence (Sekhon, 2009). 

In this paper we consider a certain strategy selection as treatment. Our matching model is based 
on the nearest neighbour approach: for each farm of a certain cluster (treated farm) we determine 
the farm from another cluster (the so-called control unit) with the smallest distance with regard to 
predefined covariates. DCM identifies control units directly on the absolute value of the covari-
ates. The used matching algorithm is a calliper algorithm with replacement. These callipers de-
fine the maximum allowed divergence within the matched pair in the case of continuous varia-
bles. Exact cut-off values are applied for dummy and multinomial variables. If there is no control 
unit within the predefined boundaries, the treated farm will be dropped from the sample. 
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In the DCM procedure we control for all observable variables influencing farm income and/or the 
decision to select a certain strategy. Namely, these are mountain farm cadastre points, mountain 
farm zone, the share of grassland and the value for taxing real-estate based on government valua-
tion (Einheitswert) per hectare land (the so called “Hektarsatz”) as proxies for site quality and 
other site conditions. Furthermore we control for the size of the farm by using utilized agricultur-
al area (UAA).  

Our analysis is based on the Austrian dataset of voluntary bookkeeping farms. The dataset repre-
sents the majority of the Austrian agriculture in all regions, leaving out the very small and big 
farms. We consider all specialised dairy farms having bookkeeping recordings in the period of 
2005 to 2010. These restrictions result in a dataset of 509 dairy farms.  

 

Results 
 
Results from cluster analysis 
The cluster analysis yields four clusters which show varying combinations of the three cluster 
variables “expenses for concentrate feed”, “expenses for machinery” and “expenses for energy”.  

 Cluster 1 (small-sized average-input farms) embraces farms with average expenses for 
concentrate feed per livestock unit but high expenses for energy and machinery per UAA. 
The high expenses are amongst other factors caused through the rather small size of these 
farms.. 

 Cluster 2 (medium-sized low-input farms) is the biggest cluster, and shows with regard to 
all three cluster variables mean values below the respective averages. This is due to small 
total expenses for all inputs, especially for concentrate feed. In average, the Cluster 2 
farms are larger than the in Cluster 1 and 4 and smaller than Cluster 3 farms.  

 Farms in Cluster 3 (large-sized high-output farms) have the highest expenses for concen-
trate feed, but relatively low expenses for machinery and energy. In particular machinery 
expenses per UAA are low due to the large farm size.  

 Cluster 4 (small-sized high-output farms) are with regard to all cluster variables above the 
average. The high expenses for machinery and energy can be traced back to the small 
farm size, which allows a bad utilization of their machinery but also force the farms to 
buy roughage in quite high quantities.  

The mean of the cluster variables as well as structural and monetary values for the four identified 
clusters are displayed in Table 1. Whereas farms from Cluster 1, 2 and 3 are mainly located in the 
pre alpine regions of Lower and Upper Austria as well as of Styria, the farms from Cluster 4 are 
rather situated in the alpine regions of Salzburg and Tyrol. However, with regard to site condi-
tions indicators “cadaster points” and “Hektarsatz” we observe no statistical differences. The 
share of organic farming is with 31% the highest in Cluster 2, all other clusters have a share of 
about 20%. As mentioned earlier, the clusters differ in ha UAA: Cluster 1 and 4 farms have an 
average size of 25 hectares, whereas Cluster 2 and 3 farms are rather large with 30 and 35 hec-
tares, respectively. Farm size differences are mainly driven by differences in farm-own grassland 
area; with regard to arable land and rented land area we observe no significant differences be-
tween clusters. In contrast to that, there is a clear divergence in husbandry intensity: Farms in 
Cluster 2 keep 34 livestock units (LU), farms in Cluster 1 solely 36 LU. The mean LUs in Cluster 
3 and 4 are 41 and 42, respectively. A similar diverging picture is to observe for dairy cows and 
milk production: Cluster 2 farms produce in average 106 tons of milk with 18 dairy cows, Cluster 
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1 farms 148 tons with 22 cows, Cluster 3 farms 164 tons with 23 cows and Cluster 4 farms 183 
tons with 25 cows.  

Table 1: Cluster variables as well as structural and monetary values for the four identified clusters from the  
cluster analysis. (Statistical differences are calculated using Kruskal-Wallis rank sum test:  0 ‘***’ 0.001 ‘**’  
0.01 ‘*’ 0.05  ‘ ’ 1) 

Cluster 1 Cluster 2 Cluster 3 Cluster 4
Number of farms 155 174 135 45

Concentrate feed expenses for per LU 262 179 333 298 *** 
(80) (46) (84) (101)

Machinery expenses per UAA 696 468 448 792 *** 
(241) (146) (132) (344)

Energy expenses per UAA 272 154 184 419 *** 
(39) (44) (45) (86)

Mountain farm cadaster 83 93 86 86
(73) (73) (64) (83)

Organic Farming (%) 19 31 21 20
(40) (46) (41) (40)

UAA (ha) 25.52 30.51 34.93 25.27 *** 
(10.43) (12.17) (14.45) (12.99)

Share of grassland (%) 66 71 72 72
(28) (27) (26) (29)

Share of rented land (%) 26 24 29 27
(21) (21) (26) (20)

Total livestock units (LU) 36.56 33.72 40.74 41.81 ** 
(14.89) (12.54) (19.43) (26.08)

Dairy cows (LU) 22.35 18.26 23.18 25.35 *** 
(9.41) (7.18) (10.46) (16.06)

Produced milk (kg) 148164 105721 164029 182504 *** 
(76020) (47369) (84690) (133570)

Public payments (€) 22041 24447 27900 25276 *** 
(9091) (9860) (12089) (13113)

Total output (€) 107241 89942 117828 129186 *** 
(42201) (33119) (48801) (63376)

Total input (€) 69754 52036 75993 88478 *** 
(27837) (21340) (34760) (43221)

Farm income (€) 37487 37907 41835 40708
(20826) (17935) (22465) (26375)

Family labour input (WU) 1.89 1.76 1.91 2.00 * 
(0.5) (0.45) (0.53) (0.65)

Farm income per family labour input(€) 20680 22034 22240 20945
(13728) (9747) (11559) (12331)

Numbers in parentheses are standard deviations. LU = Livestock Unit, UAA = Utilized Agricultural Area, , WU = 
Working Unit; Kruskal-Wallis rank sum test is used for equally of distributions: Signif. codes:  0 ‘***’ 0.001 ‘**’ 
0.01 ‘*’ 0.05  ‘ ’ 1 
Source: Own calculations 
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In particular the differences in milk production cause a statistical significant divergence of total 
output. It differs the most between Cluster 2 and Cluster 4, where the medium-sized low-input 
Cluster 2 show an output of 89,000 € and the small-sized high-output Cluster 4 farms an output 
of 129,000 €. The other two clusters are situated in between Cluster 2 and 4 results and have 
mean values of 107,000 € (Cluster 1) and 118,000 € (Cluster 3). Total output differences are not 
solely driven by dairy output, but also by differences with regard to public payments. Whereas 
the medium-sized low-input farms receive in average 24,000 € public payments, the comparable 
large but more intensive Cluster 3 farms get 28,000 €. The small and average intensive Cluster 1 
farms receive 22,000 € and the farms similar sized but more intensively cultivating Cluster 4 
farms receive 25,000 €. The differences in public payments are caused by the differing participa-
tion rate on agri-environmental program measures and the differing level of the single area pay-
ments.  

Also total inputs show clear divergences between clusters. So the low input farms in Cluster 2 
have a total input of 52,000 €, the smaller and average input Cluster 1 farms of 70,000 €, the 
large and average input Cluster 3 farms of 76,000 € and the high input Cluster 4 farms of 88,000 
€. These differences primarily result from the differences in depreciation, feedstuff expenses and 
energy expenses. Similar differences occur in expenses for medicine and insemination.  

Farm income is derived by subtracting total input from total output. This subtraction balances 
almost all previously described differences, so that farm income has no statistical significance. 
Farm income for Cluster 2 farms is 38,000 €, for Cluster 1 farms 37,000 €; Cluster 3 and Cluster 
4 farms have a slightly higher income with 42,000 € and 41,000 €, respectively. Family labour 
input is significantly lower in the low-input cluster than in the high-output clusters. So use the 
Cluster 2 farms only 1.76 working units (WU), whereas Cluster 1, 3 and 4 farms dispose 1.89, 
1.91 and 2.00 WU, respectively. Consequently the average farm income per WU family labour is 
almost the same in all clusters. It accounts for 22,000 € for Cluster 2 and 3, and differs with 
21,000 € almost negligible with regard to Cluster 1 and 4.  

 
Matching results  
Since we are mainly interested in the low-input strategy, we apply the matching analysis for Clus-
ter 2 and compare economic values of Cluster 2 farms with economic values of their correspond-
ing control farms. As matching (or control) variables we use site conditions and farm size. 
Through that, eight farms from the low in-put cluster were dropped because no comparable con-
trol is found. The comparison ranges from 2005/06 to 2010, so that we can assess the develop-
ment of Cluster 2 farms in relation to the development of their control farms.  

Cluster 2 farms have a comparable size as their controls; the differences remain small and not 
significant over the complete observation period. The farms have 4.70 less livestock units, 4.39 
less dairy cows and about 50 tons less milk production in the initial situation. These negative im-
pacts rise continuously during the observation period, as low-input farms grow less than the high-
output controls. So the differences in 2010 are -7.44 total LU, -5.86 dairy cows and about -66 
tons of produced milk.  

As expected, the group of low-input farms has significantly lower inputs. In the initial situation 
the average distance to the control farms is -23,577 €. The distance is significantly growing over 
the observation period which is mainly due to increasing input prices. Highest differences occur 
in the year 2008 (-30,498 €). This raise comes especially from a higher increase on high-output 
control farms for concentrate feed and machinery expenses. In the following years the negative 
mean impact on total input drops slightly to -28,890 € even though the control farms have in-
creased their production quantity. 
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Table 2: Mean distances between low-input-farms and their controls, identified through the matching  
procedure. (Statistical differences are calculated using the T-test:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05  ‘ ’ 1) 

2005/061 2007 2008 2009 2010
Number of farms 166 166 166 166 166

UAA (ha) 0.19 0.26 0.22 -0.21 -0.71
(6.39) (8.18) (9.56) (11.39)  (12.06)

Share of grassland (%) 0 -1 -1 -1 -2
(4) (6) (7) (8)  (9)

Total livestoch units 
(LU) 

-4.70 ** -5.76 *** -6.47 *** -7.15 *** -7.44 ***
(12.36) (13.13) (13.66) (14.23)  (15.39)

Dairy cows (LU) -4.39 *** -4.67 *** -4.83 *** -5.29 *** -5.86 ***
(9.28) (9.27) (9.94) (10)  (10.69)

Produced milk (kg) -49833 *** -55791 *** -59257 *** -63384 *** -66229 ***
(69819) (76005) (80318) (80534)  (86675)

Total input (€) -23577 *** -25686 *** -30498 *** -28290 *** -28890 ***
(29753) (33189) (37172) (36532)  (41368)

Total output (€) -27420 *** -25298 *** -33821 *** -30362 *** -35927 ***
(43273) (51658) (53837) (48215)  (56175)

Public payments (€) -2000 -2514 * -3001 ** -2862 * -2903 * 
(9486) (9572) (11751) (12759)  (12497)

Farm income (€) -3843 389 -3323 -2071 -7038 * 
(26585) (30951) (31682) (27500)  (32191)

Family labour input 
(WU) 

-0.16 ** -0.15 ** -0.14 ** -0.14 * -0.13 * 
(0.66) (0.69) (0.64) (0.64)  (0.63)

Farm income per family 
labour input(€) 

-509 2786 240 502 -1985
(16982) (19452) (18446) (16298)  (17909)

1) Mean values from the years 2005 and 2006; Numbers in parentheses are standard deviations; LU = Livestock Unit, 
UAA = Utilized Agricultural Area, WU = Working Unit; t-test is used for equally of means: Signif. codes:  0 ‘***’ 
0.001 ‘**’ 0.01 ‘*’ 0.05  ‘ ’ 1 
Source: Own calculations 
 
There is also a significant distance with regard to total output. Also the development of this dis-
tance is clearly influenced by the general price developments: Whereas the mean impact for total 
output is about -27,420 € in the base period 2005/06, the distance clearly increases in 2008 when 
the milk price was high (-33,821 €). This is mainly due to the lower milk quantities on low-input 
farms. When milk prices decrease in 2009 the negative impact for low-input farmers goes down 
to about -30,362 €. The again higher negative impact in 2010 in comparison to 2005/06 is mainly 
driven by the increased production but also higher output from non-husbandry activities on con-
trol farms. Furthermore, we find that in average the distance regarding public payments between 
low-input farms and their high-output control farms gets bigger over the time period. Whereas the 
difference is -2,000 € in the period 2005/06, it is 2,903 € in 2010.  

As both total outputs and total inputs have similar impacts on low-input farming, the mean dis-
tance on farm income for 2005/06 is almost balanced (-3,843 €) and not statistical significant. In 
2007 the mean distance increases to almost zero, as input prices rise earlier than output prices. 
When output prices increase in 2008, the mean impact on farm income decreases again to -3,323 
€. In 2009 the difference is still -2,071 €. Even though the mean values differ, the differences are 
not statistically significant. This changes in 2010, when the distance decreases to -7,038 € and 
becomes statistically significant. This is due to an extraordinary increase in total output for con-
trol farms.  
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In the base period 2005/06 we observe a statistical significant distance of -0.16 WU for family 
labour input. Over the complete observation period this result gets slightly smaller, but remains 
significant. With regard to farm income per family labour input results are similar to farm income 
results, but more in favour of low-input farms due to reduced family labour.  

 

Discussion and conclusion 
In our study we use three variables which should indicate on one hand the external input use in 
feeding, on the other hand the external input use in land cultivation on a dairy farm. We find that 
the used cluster variables are good indicators for intensity of external input use on the total dairy 
farm, as those clusters with the highest values in the cluster variables show high values in total 
input variables and milk production. The cluster analysis identifies three farm groups which have 
higher expenses for external inputs and one group with lower. Next to the differences in those 
input expenses, the clusters also differ in farm size. There are two clusters with relatively small 
UAA and quite high expenses for machinery and energy per UAA. Furthermore the cluster analy-
sis clearly shows that farms successfully apply different strategies to generate a sufficient family 
income. 

The result from the impact estimation of a low-input strategy selection indicates that no continu-
ous growth in husbandry is needed to remain competitive, which goes in line with the findings of 
van der Ploeg (2003). Through non-intensification in husbandry, labour and total input quantity 
on low-input farms do not increase as much as on their high-output controls, which makes them 
less depending on external and volatile input price markets. Van der Ploeg (2003) also describes 
low-input, or so called economical, farms rather autonomous to external markets, whereas high-
output, or so called intensive, farms have quite strong linkages. Through that low-input farms are 
even under the price scenarios of 2008 competitive regarding farm income. Furthermore the low-
er labour input on low-input farms should give those farms the potential to increase non-farm 
activities.  

The used approach makes it possible to capture parts of farmers’ attitudes and strategic manage-
ment and its impacts on farm competitiveness in dairy farming. However, there is still high vari-
ance in farm income impact estimates, which might be an indicator that there are other variables 
influencing the farm income. But those variables are unobservable. This shows the weakness of 
the applied matching approach which solely allows for controlling on observable variables. It 
therefore might be necessary to go beyond classical statistical sources and to include qualitative 
aspects in the analysis by conducting qualitative in-depth research. Furthermore such analysis 
would also give information about if the identified farms actually pursue this strategy.  
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Abstract: World food production must increase to meet greater future demand without exacer-
bating climate change and despite dwindling resources. More efficient dairy farm production is 
therefore essential if farms are to become- and remain- economically, socially and environmen-
tally sustainable. Data Envelopment Analysis has been increasingly used to measure dairy farm 
efficiency. However, all studies identified have used radial models that do not account for the 
farms’ slacks, i.e. overused resources for a given production level. This study used a slacks-based 
measure of efficiency (SBM) in order to identify relationships between the technical, environ-
mental and economic efficiencies of dairy farms by using data from a long-term genetic line × 
feeding systems experiment comprising of 4 distinct systems. The slacks allowed for the calcula-
tion of resource-specific efficiency patterns for each system. Results supported the assumption 
that technically efficient units were also environmentally efficient. Moreover, there was no clear 
relationship between economic and environmental efficiency. Notably, technically efficient units 
did not always manage to reduce their costs to the lowest possible level, compared with their 
peers. Therefore, there may be economic/environmental trade-offs between dairy farming sys-
tems i.e. a ‘win-win’ may not always be possible. Furthermore, resource-specific efficiency pat-
terns suggested that systems selected for increased milk fat + crude protein yield were better in 
minimizing their greenhouse gas emissions and nitrogen and phosphorus surpluses, compared to 
systems selected to remain close to the average UK genetic merit., Systems on high forage re-
quired a larger reduction in land use and fertilizer use than systems on low forage. A further step 
will be to test the hypothesis that the ‘best’ system is not necessarily the most efficient one, but 
the least variable one, i.e. further step will be to account for the experiment’s temporal nature. 

Keywords: farm experiment, contrasting systems, slacks-based DEA, efficiency, sustainability 
patterns, policy-making indicators 
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Introduction 
Milk is one of the major agricultural commodities produced in the European Union (EU) as it is 
produced in every single member state and represents 15% of total agricultural output in terms of 
value (European Commission, 2013). However, milk production is a contributor of greenhouse 
gas emissions (GHGs) and other pollutants (Toma et al., 2013), while the quality of the manage-
ment system can also impact on the productivity and welfare of dairy cows (Bowell et al., 2003 ; 
Kauppinen et al., 2013). Agriculture in the EU (and elsewhere in the developed world) aims for 
resource-use efficiency with policy increasingly focused on compliance with socio-economic and 
environmental sustainability standards and less on production controls. Wider definitions of effi-
cient dairy farm production are therefore essential if dairy farms are to be and seen to be sustain-
able from an economic, social and environmental viewpoint. 

In the present study, we adopted an efficiency-based framework to compare four contrasting 
dairy systems by using data from a long-term genetic line × feeding systems experiment. We cal-
culated the technical, environmental, economic, and resource-specific efficiencies with the use of 
a novel, slacks-based Data Envelopment Analysis (DEA) model. This model is superior to DEA 
models used in past dairy farm assessments (e.g.Hansson & Öhlmér, 2008 ; Toma et al., 2013), as 
the latter do not only ignore the substitutional nature of some of the dairy farms’ resources, but 
also do not account for any potential resource/undesirable output excesses or output shortfalls 
when evaluating efficiency. Therefore, the slacks-based models allowed for an in-depth examina-
tion of the four systems’ reasons for inefficiency. 

 
Methods 
 
Data Envelopment Analysis 
Data Envelopment Analysis (DEA) is a method for measuring the capacity of Decision Making 
Units (DMUs) to convert inputs into outputs [see Cooper et al. (2007)]. All DEA dairy studies 
identified in the literature have used radial models which have two well-known drawbacks. First, 
any input (output) reduction (improvement) is assumed to be equiproportional, i.e. they assume a 
given input (output) mix. Second, they do not account for the potential presence of input (output) 
excesses (shortfalls), i.e. slacks (Tone, 2001). 

Tone (2001) proposed a non-radial, slacks-based model; the so-called slacks-based measure of 
efficiency (SBM). Because SBM accounts for slacks in the calculation of efficiency, it has been 
mathematically proven that it discriminates better than radial models (Tone, 2001). In this study, 
SBM variants were used to calculate the technical (TE) and environmental efficiency (EE) of 
dairy farms. The SBM TE scores were then used for the calculation of the farms’ economic (cost) 
efficiencies (CE). The CE model used here is superior to the widely used Farrell-Debreu model 
(Hansson & Öhlmér, 2008) in that it does not assume identical input costs for each DMU (Cooper 
et al., 2007). 
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Suppose that there are  DMUs each having  inputs and  outputs represented by two vectors 
 and  respectively. Let us define the matrices  and 

, with   and . The SBM model is the following fractional pro-
gramme: 

 

subject to 

 
 

, 
 
where the vectors  and  correspond to input excesses and output shortfalls 
(slacks) respectively,  is a nonnegative vector and  is a vector of zeros. A linear 
equivalent of SBM can be found in Tone (2001). Once the SBM has been solved, the optimal 
slacks  for DMUo can be used to examine variable-specific patterns, e.g. input savings 
potentials, by calculating the ratio of each slack over its corresponding input. SBM can be modi-
fied to an input-oriented model representing TE or to account for the minimization of undesirable 
outputs, representing EE [see Cooper et al. (2007)]. Unlike radial models, SBM for EE allows for 
the simultaneous minimization of inputs and undesirable outputs, and for the maximization of 
desirable outputs. Also, it considers undesirable outputs as such, rather than transforming them 
into debatable forms, such as considering them as inputs, inverse outputs, etc. (Scheel, 2001 ; 
Kuosmanen, 2005). In this study, the EE SBM model has been modified so as to consider desira-
ble outputs as fixed in line with current production limited approaches to resource-use efficiency 
in EU agriculture. Methodologies to modify SBM models in this way, including relaxation of this 
particular assumption so as to fit them for alternative purposes can be found in Cooper et al. 
(2007). 

After the TE scores have been calculated, the CE of DMUo is calculated by the ratio , where 
  is the actual (observed) input cost for DMUo, and  can be calcu-

lated by the following linear program: 

 

 

 

, 

where , , ,  is the cost of input  for 
DMUj,  represents the technically efficient input for producing , i.e.  and  is a 
row vector with all elements being equal to 1. 

Data 
Data were obtained from Scotland’s Rural College (SRUC) 7-year genetic line × feeding Hol-
stein-Friesian dairy systems experiment (Pollott & Coffey, 2008). The so-called Langhill herd 
comprised of a select (S) line: sires selected for the highest fat + protein kg genetic merit at the 
time of artificial insemination (AI); and of a control (C) line: selected to have the average genetic 
merit for fat + protein kg at the time of AI. The herd was managed with one group kept indoors 
on a low forage (LF) diet and the other group on a high forage (HF) diet with summer grazing. 
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Thus, there were four distinct systems in the experiment, namely High Forage Control (HFC); 
High Forage Select (HFS); Low Forage Control (LFC); and Low Forage Select (LFS). The num-
ber of animals in each system was about 50 per year. In this study, as in Toma et al. (2013), each 
system was considered as a different DMU for each of the 7 years of the experiment, thus result-
ing in a total of (7 years) × (4 systems) = 28 DMUs.  

For the calculation of TE, EE and CE of the 28 DMUs, the following data were used. Inputs: re-
placements (numbers), labour (h), land use (ha), nitrogen (N) fertilizer (t N) and dry matter (DM) 
of feed (t DM); outputs: milk (t energy-corrected milk) and animals sold (numbers); undesirable 
outputs: greenhouse gas (GHG) emissions (t CO2 equivalents), N surplus (t) and phosphorous (P) 
surplus (t). All data except for labour were calculated by Toma et al. (2013) using data from the 
Langhill database. Regarding labour, data from DairyCo’s (2012) Milkbench+ report were used. 
The report provides labour data for three farm types, namely Cows at Grass, Composite and 
High-output Cows. In this study, labour data for Cows at Grass corresponded to HFC; Composite 
to LFC; High-output Cows to LFS; and the average of High-output Cows and Cows at Grass to 
HFS. Economic data (£/input) were obtained from the following sources: DairyCo’s website 
(http://www.dairyco.org.uk/); the Milkbench+ report (DairyCo, 2012); SAC Consulting, who 
publish an annual Farm Management Handbook (2010); and, where available, from Langhill’s 
own accounting data. In order to ensure consistency between data sources, data for the financial 
year 2010/11 (Apr 2010-Mar 2011) were used. 

 
Results 
All calculations and visualizations were run in the programming language R (R  Development 
Core Team, 2013). Appropriate statistics for the non-normally distributed efficiency scores TE, 
EE and CE were summarised in box plots (Figure 1). 

Figure 1: Box plots summarizing statistics for efficiency scores per system. TE: technical efficiency; EE: environ-
mental efficiency; CE: cost efficiency; HFC: high-forage control; HFS: high-forage select; LFC: low-forage control; 
LFS: low-forage select; yellow dot: mean efficiency; red: mean efficiency + 1 standard deviation; green: mean effi-
ciency – 1 standard deviation 

 
 

More than half the DMUs of systems HFS and LFS were technically and environmentally effi-
cient; while for DMUs of systems HFC and LFC, the number was less than half. The only two 
cost efficient systems were HF, i.e. no LF DMU or any other HF DMU was cost efficient. Never-
theless, 13 out of the 15 most cost efficient DMUs were HF (i.e. 13 out of 14 HF DMUs), while 
the eight most cost efficient DMUs all were HF. 

The non-parametric Spearman’s rho rank correlation coefficient was used to test correlation be-
tween TE, EE and CE (Table 1). TE and EE were strongly correlated, suggesting the hypothesis 
that more technically efficient farms were also more efficient in reducing their wastes. CE and EE 
were modestly correlated, i.e. there was not a clear relationship between cost reduction and re-

0.7

0.8

0.9

1.0

HFC HFS LFC LFS
(a)

E
ffi

ci
en

cy
 S

co
re

TE

0.6

0.7

0.8

0.9

1.0

HFC HFS LFC LFS
(b)

EE

0.7

0.8

0.9

1.0

HFC HFS LFC LFS
(c)

CE



 

1526 

duction of wastes. Notably, correlation between CE with TE was weak. Therefore, DMUs able to 
best minimize their inputs, given their output production, did not always manage to reduce their 
costs to the lowest possible levels, in comparison with their peers. 

 
Table 1: Spearman's rho correlation coefficient to test for correlations between TE, EE and CE. 

Efficiency 
score 

 TE EE CE 

TE  1.000   

EE  0.834 1.000  

CE  0.189 0.415 1.000 

 
The non-parametric Kruskal-Wallis (KW) test was used to test for differences (at 5%) in efficien-
cy scores between the four systems. The test found significant differences between systems for 
CE (K statistic = 17.679) and therefore a post-KW multiple comparison test (Siegel & Castellan, 
1988) was run to determine which systems were different. Significant CE differences were identi-
fied between the following pairs of systems: HFC-LFC (K = 11.786); HFS-LFC (K = 17.357); 
and HFS-LFS (K = 11.929). Box plots (Figure 1c) of the CE scores by system provided a way of 
‘ranking’ the aforementioned significant differences: clearly, the HFC system was better than 
LFC and LFS; and HFS was better than LFS. These results suggested that HF systems were sig-
nificantly more cost efficient than LF; this could be one reason for the observed weak correlation 
between TE and CE. 

Using the optimal slacks calculated by the SBM models for TE and EE, mean input and undesir-
able output slacks were expressed as percentages of input and undesirable output levels respec-
tively (Table 2). 

Table 2: Mean input/undesirable output slacks expressed as percentages of input/undesirable output levels 

 
% of input levels 

% of undesirable output 
levels 

System Replacements Labour Land 
use 

N fertil-
izer 

Feed GHG N sur-
plus 

P surplus 

HFC 18.2 5.3 26.8 38.2 3.3 14.8 11.4 13.9 

HFS 11.1 7.6 12.7 18.7 0.0 2.4 2.7 0.0 

LFC 14.3 12.5 5.9 12.0 10.8 9.1 10.3 7.2 

LFS 4.9 2.1 4.1 3.1 5.2 2.2 5.3 5.2 

 
HF had by far the largest ratios regarding land use and N fertilizer. Moreover, the KW test indi-
cated significant differences between HFC and LFS regarding the savings potentials of land use 
(K = 8.480) and N fertilizer (K = 9.569), with LFS performing better (Figure 2a-b). HFC and LFC 
had the largest ratios for GHGs, N surplus and P surplus (Table 2). The KW test found significant 
differences (K = 7.934) between HFC and HFS in terms of GHG savings potentials, with HFS 
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performing better (Figure 2c). Notably, HFS had very small ratios for all three pollutants, with 
the ratio for P surplus (as well as for feed) being equal to zero. While a savings potential equal to 
zero may look odd, it should be remembered that DEA is a relative measure and that this result 
indicates that HFS DMUs performed better than the rest regarding these particular resources. 

Figure 2: Box plots summarizing statistics for land use, N fertilizer, and GHG savings potentials per system. Yellow 
dot: mean efficiency; red: mean efficiency + 1 standard deviation; green: mean efficiency – 1 standard deviation 

 
 
 
Discussion 
 
Comments on our findings 
This study presented a slacks-based DEA framework based on the SBM models of Tone (2001). 
The superiority of SBMs to radial DEA models, the latter having been extensively used in dairy 
farm efficiency assessments, was demonstrated through the measurement of a number of sustain-
ability and resource-use indicators: technical efficiency (TE), environmental efficiency (EE), cost 
efficiency (CE), and input/undesirable output-specific savings potentials. 

This study found that technically efficient farms were also efficient in minimizing their GHG 
emissions and N and P surpluses. This result extends the assumption of Shortall & Barnes (2013) 
that Scottish farms which are technically efficient are also efficient in minimizing their GHG 
emissions. Moreover, an important finding in this study was that technically efficient farms were 
not always economically efficient. As noted above, the results suggested that HF systems were 
clearly superior to LF regarding CE, and this might have been the reason for the weak correlation 
between TE and CE. Nevertheless, the Langhill experimental farm is not a representative sample 
of commercial herds and the calculation of CE was dependent upon proxy estimates of input 
costs. Therefore, it is important to test this finding out on commercial herd data. However, it does 
illustrate that there may be economic/environmental trade-offs between dairy farming systems i.e. 
a ‘win-win’ may not always be possible. 

Calculating input and undesirable output-specific savings potentials allowed for the identification 
of specific aspects in which the systems differ. The facts that LFS were significantly better than 
HFC in terms of land use and N fertilizer saving potentials; and that HF systems had the largest 
savings potentials for these two inputs were unsurprising, as the HF system required more land 
and fertilizer than LF (Toma et al., 2013). These results could have been different had land use 
and fertilizer use for bought-in feed been accounted for. The large pollutant savings potentials of 
C animals, and the significantly better performance of HFS compared to HFC in terms of GHG 
savings potentials, indicated that genetic merit could have differential effects on the systems’ EE. 
This was an important finding, as a recent DEA study on the Langhill herd did not identify any 
genetics × environment interaction regarding EE (Toma et al., 2013). However, Toma et al. 
(2013) used a radial EE model which does not allow for the decomposition of EE into pollutant-
specific efficiencies (i.e. savings potentials). Therefore, this finding also highlighted the useful-
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ness of SBM models in that they are able to provide additional important information about the 
DMUs under study. 

Further steps 
The advantages of the SBM framework could be of value to researchers, policy-makers and, ul-
timately, society. On the one hand, decomposing efficiencies into variable-specific savings poten-
tials offered an in-depth comparison between different dairy farming systems, facilitating dairy 
research. On the other, aggregating variable-specific saving potentials into a single index (i.e. TE 
and EE)- or even aggregating efficiencies (i.e. TE, EE and CE) into an overall index (e.g. 
Despotis, 2005)- can provide important information at the policy-level, as it offers a means of 
calculating overall sustainability scores for different dairy farm types. Moreover, further steps 
could also take into account societal issues such as the interactions between efficiency and animal 
health and welfare (e.g. Barnes et al., 2011 ; Hansson et al., 2011 ; Toma et al., 2013).  The latter 
could be a future step, as could also be the quantification of variability in the long-term perfor-
mance of different systems: under the assumption that farmers are risk-averse, concluding that the 
most efficient system is also the ‘best’ is misleading. It is therefore important to also measure the 
variability of each system in terms of their efficiency scores and savings potentials. Given the 
robustness of the SBM framework in combination with an abundance of resource-use, environ-
mental, and animal health data available in SRUC’s Langhill database, there exist numerous op-
portunities for further research. Importantly, while Langhill was a controlled experiment, many of 
the data capturing technologies that were used to collect information are commercially available 
and increasingly being used by dairy farmers. Therefore, the suggested framework could soon be 
used for commercial dairy farm assessments. 
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Workshop 2.8:  
Farming the cities: Exploring the role of agriculture and food in 
enabling sustainable urban food systems 
Convenors: Aurora Cavallo, Francesca Giarè and Clara Cicatiello 
 

A more localized agrifood systems approach can be promoted in connection to national and inter-
national food systems. Interactions of local and global food supply should be governed in ways 
that promote fair trade and local procurement to improve the conditions for small and limited 
resource farmers in all regions. This workshop aims to focus on the interaction of urban and rural 
food systems, not as separate systems, but as two complementary sides of agrifood systems eve-
rywhere that are a continuum between urban and rural landscapes. Some main questions to dis-
cuss concern:  How to build resilient agrifood systems integrating rural and urban dimensions? 

 How can the actors of various value chains supply more sustainable food to cities? Considering 
that rural-urban dynamics are rapidly evolving, what roles can linkages with rural areas play in 
food security for urban citizens?  How can farmers who supply the city secure access to produc-
tive land in suburban areas?  How the interaction between urban and rural systems may influ-
ence farming management and organization?  Does the urban food alternative networks promote 
innovations?  How to conceive a marketing strategy for farms involved in urban-rural dynam-
ics?  Are short food supply chains and civic food networks models for a new, sustainable, and 
democratic food system?  In highly urbanised settings, which farming systems can produce 
healthy and sustainable food?  How urban agriculture can contribute to building sustainable 
cities? The workshop aims to involve scholars, experts, and authorities to discuss conceptual and 
methodological advances in exploring changes in agriculture and food and to draw lessons from 
experiences to develop proposals for sustainable urban agrifood systems. Participants will em-
phasize evaluative or territorial approaches, in order to cross the boundaries within both public 
policy (i.e. food, agriculture, planning, welfare) and scientific disciplines, such as economics, 
sociology, geography, urban planning. Case studies are welcome, particularly where they evalu-
ate the impact of innovations on urban food systems and provide theoretical or methodological 
insights. 
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Mainstreaming Urban Agriculture in the Middle East and North Africa: 
a multi-stakeholder approach 
 

Salwa Tohmé Tawk, Ziad Moussa and Shadi K. Hamadeh 
 

The Environment and Sustainable Development Unit, Faculty of Agricultural and Food Sciences, 
American University of Beirut, Lebanon 

 

Abstract: Several constraints have limited the development of sustainable urban agriculture 
(UA) in developing countries mainly prohibitive urban policies and regulations. This article sheds 
the light on a multi-stakeholder approach that was implemented in Amman, Jordan by the Envi-
ronment and Sustainable Development Unit (ESDU), American University of Beirut, Lebanon 
within the context of a project led by RUAF Foundation (Resource Centers Network on Urban 
Agriculture and Food Security) to mainstream urban agriculture in the Middle East and North 
Africa (MENA) region between 2007 and 2009. Participatory and Multi-stakeholder Policy for-
mulation and Action Planning (MPAP) is a process of collaboration between public and private 
sector in the preparation, implementation and evaluation of policies and related action plans. The 
process reviewed the existing data and statistics about UA and food security and existing policies 
and regulations related to UA. An extensive stakeholder analysis and mapping of cultivated and 
vacant land in the city was carried out. Consequently, a multi-stakeholder forum (MSF) was es-
tablished and a policy narrative and City Strategic Agenda were developed serving as an opera-
tional tool for UA in Amman. The efforts to identify key action points culminated in the munici-
pality of Greater Amman taking the initiative to establish a specialized UA bureau with dedicated 
human and financial resources. The municipality and other interested and influential stakeholders 
adopted the city agenda as part of the city strategy for developing agriculture in 2009.  The UA 
bureau has worked diligently to include UA as a major component of greening initiatives in the 
city and rezoning initiatives. In parallel, pilot projects were implemented such as rooftop garden-
ing in poor neighborhoods, and vacant land assessment to serve as a database to link owners with 
farmers. The approach marked significant progress in bringing UA to table as a major policy 
point. 

Keywords: urban agriculture, multi-stakeholder approach, Middle East North Africa region. 

 

Significance of urban agriculture 
The role of agriculture in urban areas is gaining recognition across the globe as a response to in-
creasing urban poverty, food insecurity and scarcity of natural resources. For the purpose of this 
publication, urban and agriculture are used in their broadest meanings, pertaining to the definition 
of urban agriculture by Jac Smit et al, 1996: “an industry that produces, processes and markets 
food and fuel, largely in response to the daily demand of consumers within a town, city or me-
tropolis, on land and water dispersed throughout the urban and peri-urban area, applying inten-
sive production methods, using and reusing natural resources and urban wastes, to yield a diversi-
ty of crops and livestock”. 

The average world urban population is estimated to be 51% (percent of total population living in 
urban areas) and the number of urban poor is quickly growing.  Developing countries account for 
a large and rapidly increasing proportion of the world’s urban dwellers (Population Reference 
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Bureau, 2012): 77% of Latin Americans live in cities, while in Asia and Africa the proportion is 
currently 39% and climbing at a rate of 3% and 4% per year, respectively (United Nations, 2003). 

The United Nations Development Program UNDP estimated in 1996 that 800 million people are 
engaged in urban agriculture worldwide. Of these, 200 million are considered to be market pro-
ducers, employing 150 million people full time (UNDP, 1996). Since then, urban poverty and the 
number of families involved in some kind of urban agriculture have substantially increased. 

Urban Agriculture is a noteworthy source of income and savings and the up and downstream ef-
fects of urban agriculture in the local economy can be considerable. Growing your own food 
saves household expenditures on food and poor people in poor countries generally spend a sub-
stantial part of their income (55 – 70%) on food (FAO, IFAD, WFP, 2011).  

 
Urban Agriculture in the MENA 
Agricultural production in and around cities is an ancient activity in the Middle East and North 
Africa (MENA) region. In Middle Eastern cities, a higher percentage than average of the overall 
population lives in conurbations, hence urban agriculture has a powerful role in the cities. Despite 
the negative pressures and increasing demand for land and water, crop cultivation and animal 
husbandry remain common throughout the region’s cities (Nasr J., Padilla M., 2004). Fertile agri-
cultural areas are still considerable and are expected to remain productive for years to come and 
are an important source of income and job opportunities. 

Although in Jordan, Amman has the lowest poverty rate of all governorates, 8.5% and an unem-
ployment rate of 12.7% (Directorate of Statistics, 2010), it is home to the largest number of poor 
individuals due to the high concentration of population: 196,000 people live in poverty, repre-
senting 9.43% of the poor in Jordan (World Bank, 2009). Consequently UA could positively af-
fect the standard of living in Amman where a significant amount of land is still allocated to agri-
culture use (42% out of the total available land area was in agricultural use according to the De-
partment of Statistics, 2002).On the fringe of the city of Beirut, Lebanon, despite the increasing 
pressure of urbanization, the main vegetables are produced year round and most of the house-
holds involved in farming activity obtained all their income from this activity (Tohmé Tawk S., 
2004). In Sana’a, Yemen a large number of citizens (9,770 as estimated in 2007) still work on 
9,300 hectares of agricultural land in the city. The same 2007 census showed that more than 
37,500 tons of vegetables (leak, coriander, radish, onions and tomatoes), forage (alfalfa, maize 
and barley), fruits (grapes, berries, nuts, peaches and apricots) quat and other seasonal grain crops 
were produced on 7,700 hectares (YASAD, 2007). 

 
Constraints to urban agriculture  
Several constraints have limited the development of safe and sustainable urban agriculture partic-
ularly in the Middle East North Africa region. They include prohibitive urban policies and regula-
tions where cities in developing countries are often perceived as solidly built up with no specific 
zoning for agriculture use. 

Urban agriculture in the MENA countries is at present a highly diverse and widespread activity, 
yet it still suffers from lack of recognition from the planners, agriculturists, policy-makers, re-
searchers and even by its practitioners. Research, extension, resources, suitable policies and strat-
egies concerning existing urban agricultural lands and other urban fertile areas are almost non-
existent (Nasr J., Padilla M., 2004). 

Consequently, any long-term efforts to institutionalize urban agriculture must adopt a participa-
tory approach. The present article sheds light on a participatory multi-stakeholder approach 
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which facilitated the integration of urban agriculture in urban policies and programs, building 
capacity among local authorities and other local stakeholders in the city of Amman-Jordan. 

 
The Multi-stakeholder Policy Formulation and Action Planning in Amman  
The multi-stakeholder policy formulation and action planning approach was developed in the 
1990’s in the context of the UNEP Local Agenda 21 programs and the UN Habitat city consulta-
tion strategies (UN Habitat and UNEP, 1999). The process of multi-stakeholder is increasingly 
considered to be an important element of action planning and policy design. Involving several 
stakeholders in decision-making enhances inclusive policies and programs to be developed and 
implemented. Urban agriculture involves different actors and sectors and coordination among 
them leads to successful actions. Multi-stakeholder processes have been widely promoted in dif-
ferent sectors and provide a negotiating space for a diversity of interest (Dubbeling M. et al, 
2010).  

The multi-stakeholder approach was implemented in Amman, Jordan by the Environment and 
Sustainable Development Unit (ESDU), American University of Beirut, Lebanon within the con-
text of a project led by RUAF Foundation (Resource Centers Network on Urban Agriculture and 
Food Security) to mainstream urban agriculture in the Middle East and North Africa (MENA) 
region between 2007 and 2009. The process was initiated in 2007 by conducting an exploratory 
study on UA. A core team was trained on participatory methodologies and tools leading to the 
development of a city strategic agenda and the establishment of a multi-stakeholder forum (MSF) 
aiming at supporting the sustainable development of UA. 

The exploratory study included a review of the existing data and statistics about UA and food 
security, a critical review of existing policies and regulations related to UA, an extensive stake-
holder analysis, mapping of UA land in the city and of vacant spaces that can be potentially used 
for agriculture. The Participatory and Multi-stakeholder Policy formulation and Action Planning 
(MPAP) process involved urban authorities, citizens, farmers, civil organizations, private sector 
companies and other governmental entities in the preparation, implementation and evaluation of 
policies and related action plans.  

 
Results and outcomes 
The MPAP team in Amman was led by a core unit consisting of some municipal departments, in 
addition to university and farmer representatives. The core unit guided the implementation of the 
MPAP process and was based at the Municipality of Greater Amman to produce the exploratory 
study.  

Exploratory study 
The exploratory study revealed that in the city of Amman, almost 60% of the land is not con-
structed and hence available for agriculture. The total agricultural area in the city is around 3.2 
million hectares on which 18.4 per cent of total crop production and 19 per cent of total livestock 
production of the Kingdom is produced (GAM, 2007).  

Although water is a major limiting factor (annual average rainfall is 275 mm but total rainfall 
varies between 200 and 500 mm depending on the location within Amman) still 22% of urban 
households are engaged in gardening or other forms of agriculture. Two major categories of UA 
were documented: 1) Peri-urban full-time farmers, who own large areas of land (between 0.5 and 
10 hectares), used for vegetable production, olive trees and animal production mainly goats and 
sheep; 2) Small scale urban farmers who, often part-time, produce a variety of crops on their 
home gardens, mainly vegetables. The most important challenges identified in the exploratory 
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study were water scarcity, urban sprawl on agricultural land, the high increase in land prices, land 
ownership fragmentation and prohibitive legislation.  

 
The multi-stakeholder forum and city strategic agenda 
The completion of the study led to the establishment of a multi-stakeholder forum (MSF). The 
process was initiated in Greater Amman Municipality; the forum comprises 28 participants and 
includes in addition to the municipality, the Ministries of Agriculture and Environment, as well as 
the Royal Directorate for the Environment, the University of Jordan and a number of Civil Socie-
ty organizations. The forum created a number of working groups on media, technical issues and 
legal issues. Furthermore, a policy narrative was elaborated to serve as a basis for the develop-
ment of the city strategic agenda for the mentioned working groups. Based on it, the following 
priority issues were identified as the main areas for action in the City Strategic Agenda on UA:  

 Improving access to water by the reuse of grey water and recycled sewage water, rainwa-
ter harvesting, installment of water reservoirs, adopting efficient irrigation techniques, and 
introducing drought tolerant plants.  

 Supporting urban agriculture producers by providing adequate training and extension ser-
vices, appropriate inputs and by strengthening their organizational skills. 

 Analyzing existing laws and regulations relevant to urban agriculture and introducing new 
laws. 

 Supporting farmers’ markets and fairs to insure optimal profit to urban producers. 
 Improving post harvesting techniques and meeting international standards to market better 

quality produce. 
 Enhancing access to credit, particularly important in the realization of technical and or-

ganizational improvements along the market chain. 
 Consequently, the MSF established new working groups for each of the above key issues 

to recommend new actions to be included in the city agenda on UA. 
 

Institutionalization of urban agriculture 
The efforts to identify key action points culminated in the municipality of Greater Amman taking 
the initiative to establish a specialized UA bureau with dedicated human and financial resources, 
which gives solid sustainability and institutionalization prospects for the City Strategic Agenda. 
The municipality and other interested and influential stakeholders adopted the agenda as part of 
the city strategy for developing agriculture.  In parallel, pilot projects were implemented such as 
rooftop gardening in poor neighborhoods, vacant land assessment to link farmers to land owners 
and value chain development of selected produce. 

This institutionalization of UA through the MPAP and the MSF has had dramatic success. The 
UA bureau at the municipality and the Amman Institute have worked diligently to include UA as 
a major component of greening initiatives in the city and rezoning initiatives. It has also included 
UA in a policy initiative to allow the city to capitalize on CO2 credits in the global market. The 
initiative, dubbed Amman Green Growth marked a major shift in the outlook of urbanization in 
Amman and Jordan as a whole. Urban farmers’ participation to the forum was key to build their 
lobbying capacities for a participatory and inclusive decision-making processes. 

Laws and regulations related to urban agriculture were revisited and suggestions for modification 
were presented to the municipality and the legislative institutions concerned with urban planning 
and the local authorities. Such new legislation included support as well as immediate restrictions 
of the re-zoning of agricultural land for non-agricultural use and the development of informal 
housing in or near agricultural areas.  
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The main outcomes of the multi-stakeholder mainstreaming process are summarized in table be-
low: 

Table 1: Outcomes of multi-stakeholder process to mainstream UA in Amman 
Action Outcome 
Municipal unit or program established Municipality of Greater Amman (GAM) estab-

lished a specialized UA bureau 
GAM implements a city-wide UA project to 
promote home gardening for food security 

Funding and support The multi-stakeholder forum on urban agricul-
ture secures funding for the activities that were 
agreed by the partners in the city agenda with 
the forum serving as a key interlocutor for 
major donors. 
GAM provides farmers with in-kind support 
Micro-credit institutions are aware of urban 
farming and are securing micro-credit 

By-laws and regulations adapted 15% of the surface of any building permit 
should be dedicated to green spaces and/or 
home garden 

 Incorporation of UA in the new master plan in 
Amman 

Gender mainstreaming A female member was appointed as the coordi-
nator of the urban agriculture bureau at the 
municipality  

Institutional capacity building MSF members such as associations, NGO’s 
and cooperatives have incorporated UA in their 
institutional programs 

 
The multi-stakeholder forum on urban agriculture also played a critical role in securing funding 
for the activities that were agreed by the partners in the city agenda with the forum serving as a 
key interlocutor for major donors.  

The ESDU multi-stakeholder approach in Amman has proved to be an effective operational tool 
to promote UA in the MENA. Elsewhere in the world, MPAP has been applied and provided in-
stitutional support for UA in Asia and Latin America. In Sri Lanka the approach helped in devel-
oping institutional synergies for the effective development of UA and its adoption at different 
levels of government (Amerasinghe P. et al, 2011) while in Brazil, it proved the importance of 
implementing a decentralized operational system to supply services to urban farmers and help to 
reinforce the role of the state in policy making (Santandreu A. et al, 2011). 

Impact beyond the process timeline  
As a follow-up on the mainstreaming initiative of UA in Amman, a study was conducted in 2011 
to describe agriculture activities and investigate food security in a comparative approach between 
two peri-urban communities:(i) Bebnine-Akkar, Lebanon, where agriculture is lacking institu-
tional frameworks and (ii) Wadi el Sir, Amman, Jordan, where urban agriculture is being institu-
tionalized (Tohmé Tawk et al, 2014). When the local policy environment was supportive of these 
activities, producers in such areas were more food secure than producers in areas where agricul-
ture is not supported, which is the case in Amman where the government is supporting the pres-
ence of agriculture within the districts of the capital through the municipality.  

These results showed that when the local environment is more conducive to agriculture produc-
tion, producers are less food insecure (Figure 1). While some positive benefits have already been 
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Abstract: ‘Urban Agriculture’ (UA) in its multifaceted forms can give new perspectives to urban 
revitalization strategies, particularly for fostering social inclusion in contemporary, fragmented 
communities. The paper aims to explore the most recent general policies in United States and 
particularly in California both on research and planning practice. Plans, programs and local pro-
jects within the general context of ‘healthy food access’, are exploring new strategies to pursue a 
valuable framework for agricultural re-use and rezoning of vacant and derelict urban areas. The 
experience within the distressed neighborhood of City Heights in San Diego, CA, shows intri-
guing potential, matching social inclusion and physical-economic redevelopment. 

Keywords: Urban Agriculture, Social Inclusion, Healthy food policies 
 
 
Healthy food culture and Urban Agriculture phenomenon in America 
Policies to sustain Urban Agriculture (UA), although declined in various forms, characterize 
many US cities. The policies practised in San Diego have many features in common with those 
experienced in Boston or New York or in many other cities in USA. 

It is the relationship between urban and rural that increased in rank, in the last 20-30 years, in 
many countries and not only in the United States. 

The increasing interest for urban rural policies has its origin in the stunning growth of urban pop-
ulation that has created a number of questions over how to deal with sustainability in terms of 
transportation demand, housing needs, recreational interests, food supply. 

As the UN outlook doubles global urban population by 2038, the UA could make a positive im-
pact on the world’s food systems. Cities must generate food security for themselves, since food 
distribution becomes more complicated as a metropolitan area grows (Smit et al.1996)251. 

The United States is one of the countries with the highest rate of urban population in the world: 
on the basis of World Bank data, in the period 2009-2013 the 83 percent of population is living in 
metropolitan areas. 

But in this country, UA is been redesigned not only to solve this problem. 

                                                 
250 This paper is related to the dissemination of the EU research project “CLUDs” (Commercial Local Urban Districts), Seventh 
Framework Programme, Marie Curie Actions People IRSES, 2011-2014. The program implementation is based on networking 
four EU universities (Mediterranea Reggio Calabria, “Sapienza” Roma, Aalto Helsinki, Salford Manchester) and two USA 
universities (Northeastern University Boston and San Diego State University). 
251 For UN, Urban Agriculture also contributes to a community’s nutritional self-reliance, reducing hunger and malnutrition in 
urbanizing areas around the world. 
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Many explanations have been given about the importance of this production sector in the Ameri-
can cities. Some have a more ‘scientific’ basis and others are more ‘ideological’. The debate is 
still open. 

In general, UA is not a fairly simple topic because it impacts a community in a variety of ways, 
from providing food security, environmental benefits, and even modifying a city’s urban form. 

Yet, UA does not just happen. It is a result of complex policies that include zoning ordinances, 
comprehensive plans and, in some cases, state legislation. The specificity and complexity of these 
policies will be illustrated in the following pages analysing those implemented in San Diego. Be-
fore, it might be useful to summarize the most common explanations about the increasing reputa-
tion of urban rural policies without providing any consideration about their level of "scientific”. 

In the debate, the relevance of UA policies is based at least on three main issues: food security, 
climate change and healthy food culture. 

Food security 
With the increase of metropolitan areas, as already mentioned, it is necessary to reduce the trans-
portation costs, and then the prices of agricultural products, specially to satisfy the demand of 
disadvantage urban population. Presently, food must travel through a complex network in order 
to supply American cities. 

Generally speaking, food travels between 1,500 and 2,500 miles from farm to fork, about 25% 
farther than in 1980. “At the same time, people’s expectations of a food’s freshness continue to 
increase. Only food with a high durability can make a long journey and still appear fresh on the 
supermarket shelves. Consequently, appearance often trumps taste and nutrition in many super-
markets” (Halweil, 2002). This problem has led to the birth of what has been defined urban horti-
culture (or agriculture). The UN provides an exhaustive definition of it. “[Urban horticulture] is 
an industry that produces, processes and markets food and fuel, largely in response to the daily 
demand of consumers within a town, city, or metropolis, on land and water dispersed throughout 
the urban and peri-urban area, applying intensive production methods, using and reusing natural 
resources and urban wastes, to yield a diversity of crops and livestock” (Smit et al.1996). 

The urban farmers’ markets “flourished in the early 20th century but then disappeared mid-
century as downtown districts declined and suburban shopping malls proliferated. Concurrently, 
processed foods replaced fresh foods in the national diet with the growth of the convenience and 
fast food industries. 

In 1977, the United States Department of Agriculture (USDA) initiated a significant urban gar-
dening program to assist low-income people in cities to grow and preserve vegetables, primarily 
for nutrition and food security. At its zenith in 1989, almost 200,000 gardeners, of whom 64% 
were minorities, were producing vegetables on 800 acres of ‘farmland’ in 23 major cities. For 
every dollar invested by the USDA, gardeners grew an estimated US $6 worth of food” (Hynes, 
Howe, 2004). 

Climate change 
Since the mid-20th century, most large cities of the United States have been warming at more 
than twice the rate of the planet as a whole and, on the basis of a large number of studies, the ac-
tion plans designed to reduce emissions of greenhouse gases have been put into question because 
they are not the strongest driver of warming in cities. It is better to proceed through the combina-
tion of tree planting and vegetative cover (Stone et al. 2012). 

More general, many researchers have identified green infrastructure as an important means to 
meet this goal. Green infrastructures are “an interconnected network of natural areas and other 
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open spaces that conserves natural ecosystem values and functions, sustains clean air and water, 
and provides a wide array of benefits to people and wildlife” (Benedict, Mc Mahon, 2006). 

These researchers recognize also urban forests as a key green infrastructure element (Amati, Tay-
lor, 2010). Urban forests are defined as “the aggregate of all community vegetation and green 
spaces that provide a myriad of environmental, health, and economic benefits for a communi-
ty”(SUFC, 2010). Urban forests contribute to green infrastructure by providing a spectrum of 
public goods, including the “psychological, sociological, economic, and aesthetic benefits trees 
provide society” (Helms, ed. 1998). However, realizing these benefits through planning is still a 
challenge (Schwab, 2009). 

Healthy food culture 
Obesity is one of the most pressing public health issues facing the developed world today. Due to 
changing social structures, dietary patterns, and urbanization, low-income urban areas in industri-
alized countries are particularly vulnerable to high obesity rates and inadequate healthful food 
access. Within the United States, recent government policies have sought to make farmers’ mar-
kets sources of fresh, healthy foods in underserved urban communities to combat growing obesity 
rates. 

The United States has the highest rates of overweight and obesity among industrialized nations 
and the world as a whole. Over one third of US adults are obese (Centers for Disease Control, 
2013). One way that the US has sought to combat urban food access disparities and rising obesity 
rates is by supporting farmers’ markets. 

USDA “has implemented several measures to support regional food systems and urban agricul-
ture programs that connect city residents to locally sourced food. The Know Your Farmer, Know 
Your Food program is a USDA-wide effort to carry out President Obama's commitment to im-
proving local and regional food systems. The initiative increases community viability, promotes 
new opportunities for farmers and ranchers, supports locally and regionally produced and pro-
cessed foods, and encourages healthy eating habits by educating and empowering consumers. 
Such efforts strengthen UA programs, farmers’ markets, and small farms near cities to increase 
healthy, fresh food production and availability for urban residents” (Campbell, 2013: 7-9). 

According to the USDA, farmers’ markets “provide access to fresh fruit and vegetables for con-
sumers - especially minority consumers in the inner city - who would otherwise not be able to get 
fresh produce” (Friends of the Hearth, 2013). 

Another argument in favor of UA is the widespread presence of so called ‘food desert’ areas, a 
term commonly used to define areas where residents have little access to affordable food options 
owing to households economic conditions and to availability of private transport for commut-
ing252. 

Under USDA criteria defining food deserts, “about 10 percent of the 65,000 census tracts in the 
United States meet the definition of a food desert. They contain 13.5 million people with low 
access to sources of healthful food. The majority of this population — 82 percent — lives in ur-
ban areas” (USDA ERS, 2012). 

 
  

                                                 
252 The USDA defines a food desert as a low-income census tract where a substantial number or share of residents has low access 
to a supermarket or large grocery store. To qualify as a ‘low-income community’, a census tract must have either: 1) a poverty 
rate of 20% or higher, or 2) a median family income at or below 80% of the area's median family income. To qualify as a ’low-
access community’, at least 500 people and/or at least 33% of the census tract's population must reside more than one mile from a 
supermarket or large grocery. 
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Policies and strategies for small farms in California and San Diego County 
The dimension of farms, specific of peri-urban territory, is very important for every policy of 
food security. For this reason the State of California and the San Diego County support, in many 
ways, the small farms. 

Agricultural production in California is large and remarkable, diversified, and high quality. Ac-
cording to data from the California Conservation Center, it includes more than 200 different types 
of crops from greenhouses, nurseries and farms. The average size of a farm in California is equal 
to 126.6 hectares (313 acres), while in Europe the average size is 12.6 acres and Italy is only 7.9 
hectares. However, in USA small farms are defined in terms of their gross revenues: the farms 
with less than 250 thousand dollars are considered small (USDA, 2007). 

California State supports specific programs of financial education in order to diversify, and im-
prove the quality of small farms. As long ago as 1990, a report published by the UC Davis – a 
leading cross-disciplinary research and teaching institution settled in California  - put in light the 
State's interest improving small farms, as they: 

 are actively involved in diversified, organic production with high quality crops. Most of 
small farms are located close to urban center, so they could improve urban agriculture and 
the supply of the farmer's market. They are responsible for most of the state’s renowned 
agricultural diversity; 

 are a broad mix of ethnic (first of all Hispanics and Hmong coming from Southeast Asia) 
and social groups. They enrich local communities by living where they farm, by linking 
rural and urban life, and by being a part of community’s schools, libraries, and service or-
ganizations. They take care of land, contributing to an enrichment of society; 

 have to increase their income, which is relatively modest, compared to big companies, 
which carry out intensive agriculture and raking in a very substantial chunk of revenue; 

 are, in general, very sensitive to environmental issues, using renewable energy and organ-
ic products. They make a real contribution to environmental protection and demonstrate 
their ability to form a strong network of resilient and innovative activities; 

 are located in the vicinity of urban centers: they are a favorable opportunity for job crea-
tion, and a great opportunity to improve the quality of the food system. 
 

One of the most successful State programs is the Small Farm Program, launched in the mid-
seventies and constantly refinanced. It is a six-month full-time training carried out within Agri-
culture and Resource Economy Department at the campus of UC Davis, in Yolo County, not far 
from Sacramento, the state capital. It has been active for years and includes: 

 training at various levels from undergraduate to doctorate; 
 specific assistance, with the allocation of limited resources to activities relating to valua-

ble crops, such as blueberries, strawberries and melons; 
 development and dissemination of programs for proper nutrition, contrasting junk food; 
 consultancy to set up innovative practices in marketing and management, also developing 

farm holidays. 
As far as the results of the UC Small Farm Program, recent outcome assessments are focused on 
four axes without any qualitative or quantitative evaluation: 1) water quality education to under-
served farmers, 2) support to agritourism as an economic alternative, 3) help to family farms for 
avoiding huge fines, 4) incentives to high value crop production253 (USDA NIFA 2014). 

                                                 
253 Only for the fourth axis, and particularly on the creation and expansion of blueberries, which is considered a specialty crop 
industry in California, it is given some quantitative assessment. Since 2005, harvested acreage has increased from 2,000 to 2,700, 
and production from 9.1 to 16.5 million pounds (USDA NIFA 2014). 
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Agriculture can have many environmental benefits over development, including benefits associ-
ated with air quality, aesthetics and wildlife conservation. Agricultural lands can also provide 
habitat for wildlife.  

San Diego County agriculture is unique because most of its production has historically occurred 
and continues to take place among sensitive habitat and biological communities that include 
threatened and endangered plants and animals. In San Diego County, agriculture is very im-
portant and ranks fifth among the productive sectors, strongly contributing to the local economy. 
The farms have an average size of just over 2 hectares (5 acres) and, despite their rich production, 
are constantly threatened by: 

 the urban pressure that erodes the agricultural land use; 
 the bureaucratic pressure, that requires skills people to be updated in order to extricate 

themselves within the complex regulations; 
 the market competition, and the growing demand for quality by consumers. 

 
So, to support small farms, the County of San Diego has promoted the implementation of specific 
programs in addition to the State (San Diego County Farming Program Plan 2009). This Plan, 
part of the Strategic one, was made with the support of various departments, including that of 
Agriculture and Planning of the Territory, and has two main goals: 

 to promote economically viable farming; 
 to promote land use policies and programs recognizing the value of small farms preserv-

ing regional lands.254 
 

“In California’s San Diego County, agriculture is the fifth largest industry sector, contributing 
significantly to the local economy. In this county, with a population of 3,098,269 and a median 
farm size of five acres, it is a testament to the skills of local farmers that the farm gate value in 
San Diego County consistently ranks among the top 10 agricultural counties in the state of Cali-
fornia” (SDCFPP, 2009). Then, purchasing local food helps the local economy, helps the farmer, 
and reduces the environmental damage incurred in industrial agriculture and in transporting food 
long distance. 

 
Food and the City. A geography of discomfort and opportunity in San Diego 
In recent years, besides the County, the City of San Diego (1,3 mln inhabitants) has been launch-
ing several initiatives related to UA. The amendments adopted in its zoning code in January 2012 
enhance the ‘zero food miles’ approach by introducing two new categories within the General 
Plan (‘Farmers’ Markets’ and ‘Retail Farms’). This tool simplifies the process for approving 
farmers’ markets on private property255, making minor adjustments to community garden regula-
tions, and easing restrictions for keeping chickens, goats and bees in single family and multi-
family homes256. 

                                                 
254 Universities (as UC San Diego Extension) and colleges (as San Diego City College) took up the challenge, using the financial 
and political support of the county. They have developed training programs to allow adults to get a new job position, as well 
young people that should be directed to a food and environmental awareness (Farm to School Program). The focus on training 
urban farmers is related to the aging of the current farmers, whose average age is 59 years. In San Diego there is a wide variety of 
supply also offering sustainable urban agriculture workshops, and training programs to educate young and old alike on how to 
grow fresh, organic produce at home. 
255 Under the amendments, retail farms (produce is grown and sold at the same location) are differentiated from daily, weekly and 
monthly farmers’markets, under distinct rules.
256 Interview of the Authors with N. Bragado and D. Normandin, City of San Diego, on June the 6th 2013.  
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IRC started a bottom-up process, working with refugee communities, other residents and local 
groups to tackle food insecurity and malnutrition. They identified a vacant brownfield public lot 
in Chollas Creek (2.3 acres) and asked the City for permission to farm that land. Because the City 
did not yet have a policy for urban farming, IRC – together with residents and non-profit advo-
cates – focused on finding solutions by promoting changes in the laws about land use, community 
gardens, farmers’ markets and other grassroots initiatives. 

After several years of bureaucratic process, in 2009 the City of San Diego approved the project 
and released an ‘occupancy permit’ on the designated vacant plot. As already mentioned, a signif-
icant development in this process was the approval of a city ordinance in January 2012 that dra-
matically streamlined the city’s community garden regulations. On Chollas Creek vacant land a 
community garden was set up, giving the possibility to develop vegetables and fruit for 85 refu-
gee families (about 350 people). 

Since many refugees were farmers in their countries of origin, the strategy was less oriented to-
wards technique, and more towards a better understanding of market dynamics, business and 
marketing.  

The New Roots Community Farm is the first of several initiatives put in action by IRC under the 
broader umbrella of the Food Security and Community Health (FSCH) Program. 

Other initiatives comprise the New Roots Aqua Farm, an ‘aquaponics system’ that employs a 
closed-loop cycle of tilapia farming with hydroponic vegetable growing. The Aqua Farm is also a 
small-food-business incubator that gives entrepreneurial residents additional space to grow. 

New Roots growers from both the Community and Aqua Farms sell their produce on a weekly 
basis at the City Heights Farmers’ Market. Also within the same program, the City Heights 
Community and Remedy Garden is located in the heart of City Heights with 16 gardening plots 
for community residents and a herbal medicinal garden, where two high school garden programs 
train youth in urban farming and food justice advocacy. 

This incremental strategy is to ensure that refugees and residents are able to obtain affordable 
fresh organic food to feed themselves and their families, and also potentially to introduce them to 
the food business. Training programs are organized by the IRC, and because the community farm 
has been certified, they are able to sell their surplus at City Heights Farmers Market and to restau-
rants, making it a potential secondary income for a family. This is especially pertinent to women, 
who generally are more involved in the process. Some farmers have turned this activity into a 
business, through a food business incubator located in Pauma Valley, 50 miles into San Diego 
County. 

From a micro point of view, the initiative is proactive in meeting its community needs, primarily 
in terms of food security and nutrition. 

In a ‘critical food access area’ such as City Heights, farmers not only have land to farm and ac-
cess to fresh ethnic food, but also technical assistance, credit facilities and training to improve 
their business knowledge.  

Locally grown food from New Roots may allow households to enhance their income and achieve 
a better diet. Training programs improve business capacity building, and microenterprises are 
sustained by a number of IRC facilities. 

Broadening the perspective, New Roots has widened its specific impact via a step-by-step pro-
cess, and now comprises a network of initiatives serving communities’ needs, and developing 
local economies both within the neighborhood, and beyond its urban borders. 
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Putting together the IRC initiative and other implemented ‘healthy’ projects, as the creation of the 
City Heights farmers’ market, it is possible to argue about the first emerging outcomes. Specifi-
cally related to farmers’ market, recent studies and surveys (Lee, 2011) demonstrate that more 
than 70 percent of respondents changed their eating behaviors since attending the market. Most 
patrons spent $20-29 on fruits and vegetables each week, notwithstanding the majority of them 
purchased only less than 25% from the farmer's market, probably due to the fact that it is open 
once a week. On the other hand, ‘New Roots’ initiative can be considered a sort of pilot project 
with a relevant social inclusion value and at the same time a limited impact in terms of economic 
support for immigrants, refugees and low-income households. 

 
 
UA for regenerating San Diego: what lessons and opportunities? 
Referring to the topics and issues previously discussed, some important reflections come to light.  

First of all, the US and specifically California framework shows many topics as diverse as food, 
land use, health, social inclusion, agriculture, and transport involved in enhancing urban redevel-
opment processes. Each topic refers to specific goals and various tools that are built and carried 
out by central and local administrations (State, County, City) to improve the specific situations, in 
most cases supported by the private sector. 

Whereas, although these themes are often entangled in strategic documents – for instance the 
‘Farming Program Plan’ which is one of the topics of San Diego County Strategic Plan – many 
professionals are asking for to promote the holistic character of the plans, programs or projects 
aimed at developing a County's territory or a limited area. This character could allow local gov-
ernment to create a real added value with right way. 

On this way, recently William Fulton, who has been leading the San Diego city's Planning De-
partment for 2011, is working to bring many single redevelopment programs and projects under 
the General Plan framework (Fulton, Shigley, 2012). 

In this respect, boosting integrated policies to connect problems regarding, for example, ‘junk 
food’, obesity, blight areas, ease of mobility, agriculture, and land use is an important goal. In this 
framework, strategies and actions linking urban and agricultural planning for regenerating social 
relationships and urban infrastructures in deprived neighborhoods are interesting both for the in-
novation of processes and for the relevance of outcomes that could be achieved. 

In addition, health and environmental policies are involved in this process. The former is refer-
ring to affordable and quality food and the latter dealing with land consumption and environmen-
tal preservation. 

These mixed investment sectors necessarily involve the cooperation of many public and private 
actors in building programs and achieving multi-sectorial goals. In this way, the holistic approach 
can effectively implement the collaborative models between local government, local communities 
and various stakeholders. 

Second, it comes to light the importance of ‘Conservation’ policy which is an important topic, but 
not only referred to the food system. In fact, the various policies and cases study previously dis-
cussed are reconnected, even though partly, in this context in which land use (General Plan and 
Zoning Code) acts as both framework and guide for private sector, specifically farmland owners, 
farmland trusts and non-profit subjects. The private sector is involved in projecting initiatives, 
especially in suburban farmlands, aimed at preserving agriculture, promoting inhabitants’ quality 
of life, maintaining identity, creating new food access. Enhancing these actions is usually possi-
ble to make use of some tools offered by the General Plan, namely “rights’ transfer” and “ease-
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ments”, preventing the risk of overbuilding caused by an excess of residential area demand. Par-
cels can be made available to young people with the goal to maintain and develop the agriculture 
in suburban and vacant lands. 

For this reason, also training and education are important goals of the public sector. 

At the end, comparing these agricultural policies with the European policies, some interesting 
aspects of California come to light, namely several subjects belonging to the private sector (i.e. 
trusts and non-profit organizations) and specific tools aimed at preserving urban agriculture. 
Some of these, for instance the ‘rights’ transfer’, could be analysed in the light of the topics that 
are currently discussed in Europe, specifically in Italy and in France. 
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Abstract: Constant innovation in the production techniques of the primary sector has contributed 
to the exploitation of natural and agricultural systems, particularly significant in highly populated 
areas. The work is based on the study of the interactions between the metropolitan area of Milan 
and the agricultural activities around it. Our project aims to develop a support for the Parco 
Agricolo Sud Milano (47,000 ha). We decided to assess the 3 scales of sustainability (environ-
mental, social, economic) of farms. The idea was to create a means to guide farmers, institutions 
and researchers towards innovative and sustainable solutions: a seemingly difficult territory for 
agriculture, localized close to a large city, instead can be used positively. The survey was carried 
out through a tool that compares farms through indicators that characterize the 3 scales using cal-
culations, measurements, evaluations. It assesses the strengths and weaknesses of the production 
system and the ways to improve the level of sustainability. We sampled 30 farms and collected 
their data (from database, interviews, estimates, observations, tabulated data). The approaches are 
many, thus we can focus our work on the indicators that affect the goals of the farms. We evalu-
ated and edited the method by following what European policies have addressed, integrating agri-
cultural production with environmental protection. The results highlight the need to link these 
assessments with the income prospects of the farms provided by the institutions: a high-quality 
production, the maintenance of biodiversity and rural traditions, promotion of the competitive 
farms. Farms will have a method to assess their performance and the cost of production of prod-
ucts, to compare them with other farms and obtain explanations of a higher or lower profitability. 
It will be evaluated the impact of the product differentiation, the use of different agricultural prac-
tices, the energy efficiency, the marketing decisions. 

Keywords: Sustainability, Innovation, Peri-urban rural areas. 

 

Introduction 
Considering the concept of sustainable agriculture, definitions are extremely numerous and often 
contradictory (Binder et al., 2010). Accordingly it probably cannot be defined or better it can 
considered to be defined only if referred to a specific context since agriculture is multifunctional, 
multi-scale and multi-issues. For this reason, it is necessary to distinguish the different aspects of 
sustainability: environmental, social and economic. The scientific community is continuously 
spurred on finding new techniques that combine an adequate production with a more sustainable 
impact through openness to new concepts and reflections rather than at an attempt at an overall 
understanding (Thompson, 2007). 

Most of the future development in Europe will occur in peri-urban areas along the biggest cities. 
Checking the growth of urbanization is the primary tool for balanced territorial development 
through a proper land management. Besides, the urban, rural and peri-urban areas should be con-
sidered as a system linked with the urban planning and rural development activities (Allen, 2003). 
High-urbanized agricultural areas are, however, subject to various criticism. Indeed, in the pro-
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cess of urbanization, the fringe area falls under pressure of development and there arise the poten-
tiality to abolish the identity of rural area (Uddin et al., 2012). This phenomenon is in relation to 
the population density and a relative measure of the influence that an urban area may have on free 
surrounding space is the distance of the agricultural land from an urban center: the smaller the 
distance is, the bigger is the urban pressure on the farm property (Huang et al., 2006). 

From the agricultural point of view, the literature identifies 3 main critical points of these areas: 

1. these areas are often more valuable for development, thus farmers earn more by selling 
the land to developers as agriculture is still a low-profitability sector (Mazzocchi et al., 
2013). This means they cannot be considered economic determinants in land use because 
their added value has no influence on the increase in value of agricultural land and rent 
(Sali et al., 2009); 

2. the fragmentation of farm area is inversely proportional to the distance from the city and 
directly proportional to the size of the developed area (Carrion-Flores and Irwin, 2004) 
which involves the splitting of farm property into smaller units, reducing the efficiency of 
the enterprise due to numerous management problems: greater distances to cover, loss of 
working hours and difficult transportation of agricultural products; 

3. as a consequence of point 2, the reduction of the farm agricultural area also leads to a re-
duction of the economic size of farms. Farms with a sizable economic dimension are prof-
itable enterprises with a high degree of professionalism, production and diversification 
and their interest in land use conversion is lower than other farms (Mazzocchi et al., 
2013). 
 

Nevertheless, the proximity to a big town also can be a positive externality for the agriculture: 

1. the demand for local food products could be stimulated: farms have the opportunity to 
find new economic opportunities by the diversification of the profit through secondary ac-
tivities; 

2. here the agriculture is perceived by community as capable of assuming important func-
tions in addition to the production, as high quality products, the preservation of the land-
scape, the cultural conservation and the protection of plant and animal biodiversity 
(Gaviglio et al., 2006); 

3. farms are currently considered to be the only type of economic activity that controls the 
land management of an area acting as an obstacle, however weak, to the pressure of ur-
banization (Mazzocchi et al., 2013); for this reason they are often protected by local insti-
tutions. 

With the reduction or even the annulment of the spatial distances between the towns and the peri-
urban agricultural areas, we need to exploit this trend (however inevitable) through the economic 
development of local farms, able to provide environmental, social, cultural and food quality ser-
vices to citizens. Among the mechanisms identified in the literature, we observed: 

1. Short Supply Food Chains (SSFCs) (Aubry et al., 2013). (i) Indirect relations (a local 
supply yet with an intermediary that mediates the relationship between producers and 
consumers); (ii) distance relations (it implies the proximity in terms of confidence and 
shared values such as quality, modes of production, specificity of products, etc.); (iii) di-
rect relations (with geographical and organizational proximity, traditional forms of direct 
selling); 
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2. Higher value agricultural products (HVAPs). Products whose net benefits of selling di-
rectly are high, especially when quality and personal relations are appreciated by the cus-
tomers (Govindasamy and Nayga, 1997); 

3. Marketing. Capability to organize agro-business using a mix of traditional and new facili-
ties, to attract the urban consumers in search of new shopping experiences, to adapt the 
selling strategies to cut costs and improve the quality of products (Reardon and Farina, 
2002); 

4. Cooperation. Association of small-scale producers, able to interact and coordinate their 
strategies to achieve economies of scale in logistic operations, transactions with input 
suppliers and buyers and marketing strategies (Rosa and Nassivera, 2007). 

However farms are also “guardians” of other goods, non-monetized or hardly exploitable from 
the economic point of view. Over the years, part of the Common Agricultural Policy (CAP), like 
agri-environmental schemes, has used this concept as a means of justification for the subsidy pol-
icies for the agricultural sector. We feel in any case the need to deal with these goods, defined as 
"environmental goods" (Pfeifer et al., 2012) with a new approach, easily economically converti-
ble to farmers especially in peri-urban areas, where the perception of citizens is greater. 

The application of indicators, defined as "synthetic variables of substitution of other variables 
that are otherwise difficult to determine" (Bockstaller et al., 1997), plays a prominent role in the 
evaluation of sustainability standards both at decision-making and educational levels. 

The methodologies are thus numerous. We can distinguish 3 main categories of approaches: 

1. several indicators selected to highlight different aspects can be extremely focused on research 
aspects but, on the other hand, they lead to significant difficulties in finding the right combi-
nation to achieve highly consistent final results (Gómez-Limón and Sanchez-Fernandez, 
2010), they require long time for the choice and for the collection of the data; 

2. the use of a single model (simulation) ensures a high accuracy of results but it is often com-
plex, expensive and time consuming (Castoldi et al., 2009), requires direct measurements and 
the success of the work greatly depends on the availability and quality of the data; 

3. indicators included in synthetic applications, useful for fast studies that are applicable to dif-
ferent and unrelated situations, based on data already available or easy to collect (Bechini et 
al., 2009). The validity of these methods depends on the accuracy of the data and their speci-
ficity, especially regarding complex aspects of environmental and economic sustainability. 

 

Materials and methods 
In the Po Valley (Italy), agriculture is flanked by other productive sectors and the increasing ur-
banization of the cities is high. The importance of these issues has contributed to establish a re-
gional metropolitan agricultural park, named Parco Agricolo Sud Milano (PASM, South Milan 
Agricultural Park) (Fig. 1)260, with the objectives of the preservation of the environment and sup-
porting the economy of agricultural production (Parcosud, 2013). 

 

                                                 
260 The PASM, with 61 municipalities, covers an area of about 47,000 hectares (approximately 37,000 hectares of agricultural 
surface and 19,000 hectares of urbanized territory) and involves approximately 1000 farms with very differing production and 
sizes, economic and environmental systems and the typical characteristics of the intensive agricultural activities (Pirani et al., 
1992). 
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Our work started with a literature review to select indicators that quantify the 3 scales of agricul-
ture sustainability. We started with the concept that systems that require easily detectable data or 
simple and rapid evaluations minimize wasting time and resources and avoid methodological and 
practical problems (Bockstaller and Girardin, 2003). Thus, the criteria applied in the indicator 
selection were: (i) data availability (database, interviews); (ii) the spatial and time scale (PASM, 
crop year); (iii) the scale of detail (farm); (iv) the objective of the work (par. 1.4), (v) capability 
of synthesis; (vi) simplicity (indicators easily interpreted). 
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Figure 2: The structure of the IDEA method. 

 

On the assumption that the use of a single method established through individual indicators al-
ready aggregated and balanced may be a viable solution to assess sustainability in its various as-
pects, our survey was carried out through the creation of a calculation tool, starting from what 
proposed by the method IDEA261 (Vilain, 2008). The goals of the surveys performed using IDEA 
(Zahm et al., 2005, Cadilhon et al., 2006, Bockstaller et al., 2009) are: (i) (farm level) giving a 
support tool for entrepreneurial decisions assessing the strengths and weaknesses of the produc-
tion system; (ii) (farm level) providing practical knowledge for funding opportunities of the agri-
environmental Measures of the Rural Development Program (RDP) (Zahm et al., 2005); (iii) (in-
stitution level) providing information on the real potential of policies to achieve the goals set by 
policy makers (Vos et al., 2000); (iv) (research level) finding innovative and sustainable solu-
tions. 

Operationally, the method is based on calculations, measurements and evaluations which produce 
a result within a maximum (variable) and a minimum (0) of possible scores of  42 quantitative 
indicators (formed by sub-indicators) that characterize the components (9) of the 3 scales of sus-
tainability (Fig. 2). These results can be easily assimilated into indexes, with more concise and 
representative values (Giupponi and Carpani, 2006) that aggregate more than one indicator that 
facilitates the use of complex information by non-experts (Castoldi et al., 2010). We have select-
ed indicators, weighed the importance and calibrated components as a function of our area and 
goals. 

The research involved: (i) the observation of the farms, by using of a database named SIARL262 
containing their quantitative characteristics (size, production, livestock, etc.); (ii) sampling of the 
detectable farms and selection of 30 farms by a stratification considering the type and the method 
of production263, the economic dimension264 and the geographical localization265 (Table 1) and 
                                                 
261 “Indicateurs de Durabilité des Exploitation Agricoles”, or rather “Indicators of sustainable of the agricultural exploitation” is 

developed on the request of the General Directorate of teaching and research of the French Ministry of Agriculture and Fisher-
ies. 

262 “Sistema Informativo Agricoltura Regione Lombardia”, from: www.siarl.regione.lombardia.it/index.htm 
263 We considered the main production,, the secondary activities and the production methods (organic and conventional). 
264 U.D.E., “Unità di Dimensione Economica” (U.E.S., “Unit of Economy Size”): high (>100), medium (from 50 to 100) and low 
(<50). 
265 We splitted the territory into 4 areas: Sector 1 (North-West), Sector 2 (South-West), Sector 3 (South-East), Sector 4 (North-
East).
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the activities266; (iii) creation of a database collecting the necessary data from SIARL, SITPAS267, 
interviews (questionnaire) to farm personnel, observations and tabulated data (RICA268); (v) se-
lection of the most appropriate indicators; (iv) calculation of the indicators. 

Table 1: Classification of assessed farms by the method of production, UDE, geographical location and the main 
activity. 

Production UDE Sector Main activity 
Organic Conventional High Medium Low 1 2 3 4 Rice Livestock Horticulture

7 23 18 6 6 10 7 7 6 7 18 5 
 

The environmental scale involves the biodiversity, the landscape management, the use of energy 
resources, pesticides, fertilizers. The social scale evaluates the quality marks, the mechanisms of 
short chain, the landscape features, the level of animal welfare and the quality of working condi-
tions. The economic scale assesses the entrepreneurial capacity of farmers, the provision of quali-
ty products, the enhancement of the short chain and the management of related activities. 

Results and discussion 
Different ways of comparison of the results are possible that, standardized and represented with a 
spider graph, provides a preliminary integrated characterization of sustainability (Girardin et al., 
2000): (i) between 2 or more farms; (ii) between the results of the same farm during 2 or more 
years (iii) between farms aggregated for similar economic characteristics. 

Multisectoral and organic farms get a high score in the environmental components (highly linked 
to the type of production), due to a higher level of plant and animal biodiversity, a virtuous space 
management and the rational use of the resources. In the socio-territorial scale, multisectoral 
farms generally get a high score in terms of landscape quality and working conditions. The more 
specialized farms are penalized by individual indicators for the opposite reasons: in the economic 
scale, diversification and the large conventional systems (especially rice, milk and meat produc-
tion) are positively valued (Graphic 1). 

                                                 
266 Among the farms sampled: 14 farms have a multisectoral production (2 or more main products), 12 use short chains tools, 11 
have agritourism activities and 8 have other secondary activities. 
267 “Sistema Informativo Territoriale per il Parco Agricolo Sud Milano”, from: www.provincia.mi.it/parcosud/sitpas/index.html 
268 “Rete di Informazione Contabile Agricola”, from: www.rica.inea.it/public/it/index.php 
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years the territory and the economic situation have undergone changes and, in our opinion, the 
institution needs to move quickly. The results highlight now the need to be able to take advantage 
of the opportunity of the interest of the citizens of Milan for the nearby rural areas and the need to 
protect agricultural production of large and small farms, so that they can both enhance. 

In particular, for small farms we refer to: 

4. the need of leaving the old patterns of production to cope the competition of larger farms, 
economically and technologically competitive. The main goals could be expand the opportu-
nities of profit diversifying the production, the marketing, the buyers and the secondary activ-
ities (agritourism, school farm, restaurant, etc.) that, in a peri-urban context contribute to cre-
ate a network of consensus that function to preserve agriculture in the area; 

5. promoting the creation of new mechanisms of short chains and civic food networks, improv-
ing marketing activities, long-term relationships with customers. These solutions seem to be 
very interesting considering the greater role that (i) the organic production (which is now only 
2%); (ii) the HVAPs; (iii) the typical products may have in the area for farms that hover near 
the city; 

6. on-line sales, which would be particularly favored by the high population density, by modern 
means of communication and high level of computer skills of consumers (Eltis, 2013); 

7. mechanisms set out in par. 1, 2 and 3 could be not incisive if not supported by systems of 
cooperation among farms located in the same context, as in the case of the PASM. 
 

About the large conventional farms: 

1. protection of large competitive farms. Nevertheless, in most of the conventional farms of 
PASM, the economic venues mainly come from crop-livestock production, and in many 
farms no significant additional income is obtained. Therefore, crop and animal production are 
and will be the basis of the economic sustainability of these farmers. These farms need pro-
tection because they are elements of great economic importance in the local context and con-
sidering the increasing fragmentation and edification of the territory;  

2. working with the LD on common promotional campaigns dedicated to food with PASM logos 
and creative expressions designed to capture the interest in regional and typical food products. 

To reach these goals we consider of primary importance these opportunities: 

1. seeking to grasp the aspects related to consumers, through marketing analysis in order to cre-
ate a match with those obtained from the supply side; 

2. creating tools of economic support, i.e. as already experienced by the Ecopoints (Mayrhofer, 
2007), through the introduction of direct funding for activities related to sustainable produc-
tion, mechanisms of commercialization, marketing and social activities for the Milan urban 
area; 

3. Milan, hosting the world Expo-2015 with a global theme “Feeding the planet, energy for 
Life”, will have a plus opportunity to reconnect the urban reality to its countryside 
(Dell’Agnese et al., 2011), to promote the existing farms creating a natural bridge between ru-
ral and urban areas; 

4. although the concept of sustainability is often considered dispersive (Antrop, 2006), we be-
lieve that its many facets are instead an opportunity to improve the economic, social and envi-
ronmental goals, in reference to the local context. Considering the on-going agricultural mar-
ket liberalization and the uncertainty about European common agricultural policies, we per-
ceive the lack of elements of improvement between the farms standing in the area and the in-
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stitutions whose decisions affect, positively or negatively, their economic, social and envi-
ronmental role. Nowadays, the consideration of a fourth scale sustainability, called "Govern-
ance" (FAO, 2013) is only a theatrical concept and, to our knowledge, in literature there are 
not evaluation methodologies. This institutional scale could aim at the evaluation of political, 
legal and bureaucratic choices and the degree of evolution of the relationship between farms 
and the decision-makers (i.e. information on technologies and regulations, streamlined bu-
reaucracy) and to catalyzing new technological and management choices. 
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Abstract: The aim of this paper is to explore the role played by the farmers involved in Short 
Food Supply Chain in Italy paying attention to the social, economic and environmental dimension 
of sustainability. The research is based on a set of indicator related to structural, employment and 
economic aspects. Producers play an important role on a social, economic and environmental 
dimension. But at the same time there are several differences in SFSCs experiences. While the 
role played by social dimension is relevant in Farmers’ Markets and in Multi Chain Farms, the 
environmental dimension is higher in Solidarity Purchasing Groups and in Farm Selling Directly, 
and the economic dimension plays a key role in each one of the typologies. Nevertheless, SFSCs 
are fundamental to promote and to achieve sustainability on a local level. 

Keywords: Short Food Supply Chain, Sustainability, Farmers, Italy 

 

 
Introduction 
The aim of this paper is to explore the role played by the farmers involved in Short Food Supply 
Chains (SFSCs) in Italy paying attention to the social, economic and environmental aspects and 
to the differences between the markets. 

Short Food Supply Chain can be defined as an agro-food supply chain with a small number of 
intermediaries between the producer and the consumer and/or a limited geographical distance 
between the two (Parker, 2005). In agricultural markets, SFSCs are therefore an alternative to 
traditional supply chains (Aubry et al., 2008), in which the principle players are wholesalers. Lit-
erature on the subject highlights that this is an approach to the agro-food supply chain based on 
new metrics: not mass production, but sustainable development (Morgan & Morley, 2002). In-
deed, the so-called “Alternative Agro-Food Networks” are named after the refusal of food chain 
actors to adopt the main characteristics of traditional supply chains, such as extreme productivity, 
standardization and industrial organization (Higgings et al., 2008), while paying greater attention 
to other aspects, such as quality, origin and the “naturality” of agro-food production (Renting et 
al., 2003). 

In Italy, SFSCs gained momentum in the 1980s, with further development towards the end of the 
1990s while the greatest expansion started around the mid-2000s (Marino et al, 2012). There are 
now 890 Solidarity-Based Purchasing Groups in Italy, 270,497 farms sell directly to consumers, 
representing 26% of the total number of farms (in 2007, they were the 22.1% of all farms in Italy, 
and 5% more than in 2000), 1,367 Farmers’ Markets, who over the past two years, have increased 
by 44%. 

At regard, the paper focuses on producers involved in SFSCs, seeking an assessment of their sus-
tainability in the Italian context. The general objective is to evaluate, basing on empirical data, 
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whether the Italian farms investigated can be considered sustainable on the three dimensions of 
sustainability (environmental, social and economic). 

The concept of sustainability to which we refer is that of the World Commission on Environment 
and Development (1987), which takes into account the interrelation between environmental, so-
cial and economic issues. The short chain is able to touch all three aspects of sustainability be-
cause it is able to "reconnect" agriculture with consumers (Curry, 2002): socially, through dia-
logue and sharing between the parties involved; economically and environmentally, respectively 
through the management of agricultural resources aimed at obtaining profits and the maintenance 
of public goods. 

Studies on the effect of SFSCs on producers have primarily looked at FMs, highlighting their 
economic, social and environmental implications. 

From an environmental point of view, farms that adopt forms of SFSCs tend to develop more 
sustainable production methods, which have a positive impact on biodiversity, on the landscape 
and the natural resources of the territory (Battershill & Gilg, 1998; Cicatiello & Franco, 2012). 
The necessity to diversify production to meet consumers’ demand for variety has pushed farmers 
towards more diverse farming practices, so that they do not specialize in one or two products but 
instead offer a wide range of products. This often means the rediscovery of traditional vegetables, 
ancient fruit cultivation and dairy products made from indigenous breeds. The reorganization of 
production systems can also cover the decision to adopt production methods with lower environ-
mental impact, such as organic farming or integrated agriculture (Bullock, 2000). The short sup-
ply chain, being based on the relationship between producer and consumer at a local level, can 
greatly reduce the distance that food has to travel from where it is produced to where it is con-
sumed, and, therefore, limit external negative factors linked to its transport, such as CO2 emis-
sions, air pollution, traffic, accidents and noise pollution (DEFRA, 2005). 

Looking at social reasons, local markets generate a net profit in terms of employment (Bullock, 
2000). SFSCs represent an opportunity to develop the activity of young farmers and to integrate 
the income of pensioners who are dedicated to agriculture (Hilchey et al., 1995). Besides, the 
development of selling activities may involve the need to hire workers outside the family in order 
to cover the increased need for labor, creating further employment opportunities for the residents 
of rural areas, promoting in this way a virtuous circle which benefits all the components of the 
territory (Marino et al., 2013).  

At local markets, relationships are easily made on a personal level and linked to this shared space 
(Lyson & Green, 1999; Hinrichs, 2000). These occasions represent an opportunity for sharing and 
exchanging information and opinions on production techniques, on the specific characteristics of 
a product and, more in general, on countryside knowledge (Renting et al., 2003). Following these 
considerations, we could interpret the spreading of new forms of supply chain even as a political 
tool, to back the wish of some public administrations to retain agriculture and farming in the are-
as surrounding towns instead of transforming previously farmed land into urban areas (Aubry et 
al., 2008).  

Economically, producers taking part in SFSCs can make a significant profit (Brown, 2002). They 
have a direct input on price, which can be determined in a total autonomous way (Cicatiello & 
Franco, 2008). This allows farms to regain control over their decisions about what to produce 
(Hinrichs, 2000), and escape from the vicious circle typical of traditional markets. This also 
means that they can avoid the so-called squeeze on agriculture (Van der Ploeg, 2006), namely, 
the situation whereby a farmer is pressed on the one side by his suppliers and on the other by the 
wholesalers to whom he sells his products, so that he gradually looses his decision-making au-
tonomy. Producers taking part in SFSCs have enhanced entrepreneurial skills in aspects such as 
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their relationships with customers, marketing and business self-confidence (Feenstra et al., 2003). 
A further economic advantage is the opportunity of gaining immediate financial benefit (Vaupel, 
1989). Through SFSCs, producers can also make their produce available to market-goers during 
periods of the year when offer exceeds demand (Hardesty & Leff, 2009), while, at the same time, 
continuing to use traditional marketing channels. In this way, placing products without creating a 
surplus allows farmers to sell their produce for more than the price they would have received 
from a wholesaler, while consumers can pay less than the normal retail prices (Tropp, 2008). 

This literature review of the influence of SFSCs over producers has highlighted many aspects 
relating to sustainability and this has determined the choice of variables and indicators we used in 
our analysis. 

 
Methodology 
The direct survey covered 226 producer269, selected according to the territorial distribution and to 
the type of short chain (table 1) and was conducted through structured questionnaires, of which 
203 were administered directly to the producers, while the rest was compiled electronically by 
users of the NRN INEA. The choice was also supported by consultation with experts. 

Among the different types of chain, the Farmer’s Markets (FMs) with well 137 surveyed produc-
ers represent the largest category, followed by Solidarity Purchasing Groups (SPGs) (37 produc-
ers) and by the category of  Farm Selling Directly (FSD) (30 producers). For Box Scheme and 
(BS) and Community Supported Agriculture (CSA) was detected, instead, a definitely smaller 
number of farms (respectively 8 and 4 units). To these has been added a special category defined 
Multi Chain Farms (MCFs) (10 farms) which identifies producers participating indistinctly in 
more markets.  

Table 1: Number of farmers considered for the analysis 

  Cities   
Total 

 
Types of market Lecce Pisa Roma Torino Trento Other  

Box Scheme 6 1 1 8 
Community Supported Agricul-
ture 2 2 4 
Farmers’ Markets 26 6 68 20 15 2 137 
Solidarity Purchasing Groups 2 8 18 3 4 2 37 
Farm Selling Directly 5 6 9 2 2 6 30 
Multi Chain Farms 10 10 
Total  33 20 103 26 24 20 226 
 
At a territorial level, producers were interviewed mainly in the markets of Rome (103 units), 
while in the lasting markets the number of detected producers is significantly lower and varies 
between a minimum value of 20 units recorded in Pisa and a maximum of 33 units found in Lec-
ce. Well 45% of the surveyed farms adopts production methods with a low environmental impact 
and almost 40% of them includes in the cropping systems a significant share of surfaces in per-
manent meadows and pastures, while farms with surfaces falling in areas of ecological interest 
and those with wooded area have substantially less consistency within the panel (respectively 
17% and 20%). The average age of the interviewed farmers is rather low (41 years old) and as 
much as 67% of the farms are led by young entrepreneurs, especially male. The average farm size 
is quite large (about 25 hectares) and more than half of the surveyed companies has a size of 17 

                                                 
269 The survey was carried out within the framework of a project financed by the Italian Ministry of Agricultural and Forestry 
Policies, and coordinated by CURSA, the Inter-university Consortium for Socio-economic Research. 
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hectares. The farms with meadows and pastures have a larger size (52 hectares), while the exten-
sion of the farms with bearing stands at much lower values (7 hectares). The farm products are 
mainly represented by fruits and vegetables; other relevant products are processed fruit and vege-
tables and olive oil that are produced by about one-quarter of the farms, as well as diary. The 
zootechnical  production plays, however, a decidedly minor role compared to plant crops. In con-
trast, the complementary activities to agriculture in the strict sense are quite developed among the 
surveyed farms. The sustainability analysis was executed comparing firstly the performance of 
the surveyed farms with the national ones in relation to the indicators used and then the differ-
ences between markets.  

The research is based on a set of indicator related to structural, employment and economic as-
pects. This set of indicators, although it does not consider all the issues included in the definition 
of sustainability, aims to keep a combination of the three spheres of sustainability. According to 
UN DPSCD (1996), environmental sustainability is the capacity to keep the quality and the re-
producibility of natural resources. Social sustainability is given by the capacity to ensure human 
comfort equally distributed (in relation to class and gender). Finally, economic sustainability is 
measured by the capacity to generate an income and employment to support the population. 

Environmental sustainability takes into account the way farmland is cultivated, the farmland fall-
ing in protected area and the distance form city center of gravity. The indicators used to measure 
social sustainability of SFSCs are focused on employment, in particular they consider the number 
of young employees, female workers and entrepreneurs, family workers, employees with disabili-
ties and pensioners. Economic sustainability is given by some indicators which refer to standard 
output270 (standard output vegetables, standard output olive trees and grapevine, standard output 
bearing etc.), multiplied by the use of farmland. The indicators chosen are those most used in 
studies on sustainability, and were selected carefully and with reference to  the most frequently 
mentioned examples in literature on SFSCs and with regard to their environmental, social and 
economic impact (Battershill & Gilg, 1998; Ilbery & Maye, 2005; DEFRA, 2005; Aubry et al., 
2008; Marino et al., 2013). They are listed in Table 2. 

  

                                                 
270 Standard output is the economic criterion on which the European classification of farms is based, this classification is known 
as Community typology for farms. The purpose of the Community typology is to provide a classification scheme that permits to 
analyze the situation of the farms within the Community with regard to economic criteria and to have a comparison between farms 
belonging to different classes and between the economic results achieved over time and in different Member States and their 
regions.  
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Table 2: Sustainability Indicators 
Dimensions of sustainability Indicators Description  

Environmental dimension 

EN_1 Diversified farm land271 
EN_2 Farm land cultivated with organic production method (hectares) 
EN_3 Farm land falling in protected area (hectares) 
EN_4 Farm land invested in meadows and pastures (hectares) 
EN_5 Farm land planted to forest (hectares) 
EN_6 Distance from the city center of gravity (kilometers) 

 
Social dimension 

SO_1 WU/UAA ratio 
SO_2 Total number of employees 
SO_3 Number of farmers and young employees 
SO_4 Number of female farmers 
SO_5 Number of family employees 
SO_6 Number of female employees 
SO_7 Number of employees with disabilities 
SO_8 Number of employed pensioners 

 
Economic dimension  

EC_1 Standard Output Cereals (value in €) 
EC_2 Standard Output Vegetables (value in €) 
EC_3 Standard Output Olive trees/Grapevine (value in €) 
EC_4 Standard Output Bearing (value in €) 
EC_5 Standard Output Meadows/Pastures (value in €) 
EC_6 Standard Output Cattle (value in €) 
EC_7 Standard Output Sheep (value in €) 
EC_8 Standard Output Poultry (value in €) 

 
The methodology made use of ANOVA and MANOVA models/CVA. The Analysis of Variance 
(ANOVA) is a statistical procedure of inferential type that aims to evaluate the differences be-
tween two or more groups by comparing the variability within groups (Variance Within) with the 
external variability or between groups (Variance Between).  

From a formal point of view, the formula is based on the decomposition of the total variance: 

[1]  n 2T = n  (x - )2 = n  [(x - x) + ( x - )] 2 = n [  (x - x) 2 +  ( x - ) 2]   

 
Var (T) = Var (W) + Var (B) 

where 2T  is the total variance,  and x are in order the overall average and the average of each 
group and  (x - x) ( x - ) = 0 is the covariance.  

The analysis is based on a statistic of F-type to assess the significance of differences between the 
mean values of two or more samples. The basic hypothesis is that the samples are normally dis-
tributed and have similar variances. Significant violations of these assumptions require the use of 
non-parametric tests, such as the Kruskal-Wallis employed in the analysis of qualitative ordinal 
                                                 
271 Crop systems diversification has been calculated by applying to the UAA the index of Eveness that represents a normalized 
measure of the Shannon index and expresses the degree of diversity of a set of elements of which are known the relative 
abundances, that is the part occupied by each element within the whole, and assumes unitary value in the case of perfect 
equidistribution (all elements represent the same fraction of the whole) and a null value in the case where only one element 
dominates the entire set. 
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(time intervals) variables which relates to the estimation of the differences between medians. The 
estimation of significance is reported both at the global level (Wilks and Pillai test, to assess the 
probability that at least two groups have significantly different averages) and at the level of com-
parison between individual pairs of groups (Hotelling matrix). 

In the study at issue, the ANOVA was used mainly to evaluate differences within groups or be-
tween the specific variables of each group, while to evaluate differences between groups the mul-
tivariate version (MANOVA) was used investigating the relations between variables and groups: 
the scatter-plot CVA (Canonical Variable Analysis) is used to represent the elements of each 
group on the Main Components plane, highlighting the associations between the distribution of 
the groups in the space and the orientation of the variables with regard to the main axes. 

In this way, it was possible to explain the differences observed between groups in MANOVA 
analysis highlighting the correlations with the most important variables according to the weight 
(cumulative variance) of the axis, ignoring the non significant associations. To avoid that the 
analysis may suffer the non-uniform distribution of the respondents, the less representative chains 
in terms of farms, such as the types Box Scheme and CSA, have been merged into a single cate-
gory BOX-CSA and this allowed to increase the statistical significance of the elaborations. The 
comparison between the two levels of analysis (multivariate and group level) then offered inspi-
ration and foundation for explaining the producers’ participatory process on short chain according 
to the examined dimensions (environmental, social and economic). 

 
Farmers and sustainability 
 
A comparison with the national scene 
A first very important fact is that the indicators used for the analysis of sustainability record high-
er values for the surveyed farms compared to the same values that were recorded for the national 
farms272.  

From the environmental point of view, the value of the index of evenness (equal to 0.5) highlights 
for the surveyed farms a good level of crop diversification: about 75% of the areas are affected by 
at least three crops (against the 28 % of the national data) and this has as a result a lesser use of 
the monoculture practice  and probably an improvement of the overall biodiversity. The surfaces 
planted with organic production methods have an influence in terms of UAA in the measure of 
40%, a value well above the national average (9%), probably determined by consumers’ demand 
of short supply chains that focus on quality products, and is looking with increasing interest at the 
principles of organic and ecological farming. The areas planted with permanent meadows and 
pastures are of even higher consistency in the farm system (67% of the total), a higher data than 
the national one (27%), confirming the effectiveness in this circumstance of agri-environmental 
policies related to the conservation of semi-natural areas in the territories where the surveyed 
farms are located. The forest areas have, however, a lower incidence in the panel (29% of the 
total), but still significant compared to the national scene (18%). Similarly, the farmland falling in 
protected areas are placed on even lower thresholds (13% of UAA), but anyway always greater 
than the national ones (8.6%): this figure, although favored by the spread of protected areas in the 
bands of some suburban cities, indicates a positive impact on the relationship between agricultur-
al activity and environmental protection, considering the fact that the persistence of agricultural 
production processes is positive for the environment and the biodiversity in these areas. The 
farms are sited near to the major markets: the average distance from the market is about 25 km 

                                                 
272 The information related to the national farms are deduced from the 6th  General Census of Italian Agriculture by ISTAT (2010).  
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and this highlights the positive influence of short chain on reducing food miles and therefore 
emissions of carbon dioxide. This confirms, therefore, a framework in which farms that join 
forms of SFSCs tend to develop more environmentally sustainable techniques, which have a posi-
tive impact on biodiversity, landscape and natural resources of the land, in this sense, the SFSCs 
represents an opportunity to reduce the negative externalities of agriculture.  

In terms of social sustainability, in the surveyed farms work, on average, 6 units, including 2 fam-
ily members and 2 female workers. WU/UAA ratio shows rather low values, due to the high inci-
dence in the production system of labor-intensive crops, such as fruits and vegetables, as well as 
complementary activities, in particular those of transformation, which absorb labor. As part of the 
labor force, family workers and women affect the extent of 34% and 35%. The share of young 
workers even if it falls on lower thresholds (25% of the total) appears, in any case, quite relevant, 
while the percentage of disabled workers and pensioners is rather marginal. Compared to the 
structure of employment in Italian companies, however, a particularly widespread employment of 
women among the business realities that attend the SFSCs is not shown. The presence of young 
people, traditionally fairly rare in the national agricultural sector, seems instead more widespread 
here. These data seem then to confirm the innovative nature of these forms of marketing that are 
chosen and carried out mostly by farmers of new generation. The short chain thus offers good 
opportunities for the development of young entrepreneurs’ activities and involves the need to hire 
people outside the family to cover the increased need for labor, creating more employment oppor-
tunities for residents of rural areas. Minor, however, is the capacity of the SFSCs to ensure in-
come supplements to pensioners who are dedicated to agriculture and employment opportunities 
for the weaker segments of the workforce, such as people with disabilities and this limits definite-
ly the social impact of these experiences of SFSCs on the employment of the weak categories of 
the population. 

From the economic sustainability point of view, the values of the standard outputs appear on av-
erage quite higher in the case of products ready for end use, such as vegetables and fruit, as well 
as for olive oil and wine, indicating that the farms in question are efficient in technical-economic 
terms.  

The comparison between the markets  
With regard to the comparison between the chains, the analysis suggests a substantially varied 
situation that changes according to the various aspects of sustainability. 

Table 3 shows the synthetic results of the investigated farms involved in SFSCs. The descriptive 
statistics highlight a rather heterogeneous context of sustainability within the panel.  
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Table 3: Sustainability indicators' values (descriptive statistics) 
Indicator Description Mean  Median Standard 

dev. 
Coefficient 
of variation 

EN_1 Diversified farm land 0,55 0,65 0,39 0,70 
EN_2 Farm land cultivated with organic produc-

tion method (hectares) 
23,06 0,00 57,93 2,51 

EN_3 Farm land falling in protected area (hec-
tares) 

6,03 0,00 27,16 4,50 

EN_4 Farm land invested in meadows and pas-
tures (hectares) 

13,40 0,00 72,62 5,42 

EN_5 Farm land planted to forest (hectares) 5,77 0,00 9,14 1,58 
EN_6 Distance from the city center of gravity 

(kilometers) 
24,79 14,50 30,33 1,22 

SO_1 WU/UAA ratio 0,43 0,23 2,79 6,44 
SO_2 Total number of employees 6,00 3,00 14,75 2,46 
SO_3 Number of farmers and young employees 2,00 1,00 3,47 1,74 
SO_4 Number of female farmers 0,54 1,00 0,49 0,90 
SO_5 Number of family employees 2,00 2,00 1,84 0,92 
SO_6 Number of female employees 1,54 1,00 9,49 6,16 
SO_7 Number of employees with disabilities 0,08 0,00 0,95 11,20 
SO_8 Number of employed pensioners 0,14 0,00 0,63 4,63 
EC_1 Standard Output Cereals (value in €) 6.695,15 0,00 28.024,26 4,19 
EC_2 Standard Output Vegetables (value in €) 144.850,61 8.567,33 293.743,94 2,03 
EC_3 Standard Output Olive trees/Grapevine 

(value in €) 
31.387,01 0,00 61.330,42 1,95 

EC_4 Standard Output Bearing (value in €) 35.154,58 0,00 83.075,96 2,36 
EC_5 Standard Output Meadows/Pastures (value 

in €) 
10.067,97 0,00 54.446,04 5,41 

EC_6 Standard Output Cattle (value in €) 17.636,72 0,00 54.810,78 3,11 
EC_7 Standard Output Sheep (value in €) 5.782,49 0,00 38.760,42 6,70 
EC_8 Standard Output Poultry (value in €) 1.842,31 0,00 14.026,25 7,61 

 
In environmental terms, first of all, there’s a clearly condition of high variability between almost 
all the surveyed markets (table 4): the markets (except BOX-CSA) are well characterized and 
have averages that are significantly different from each other. 
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Table 4: Indicators of environmental sustainability  
a) Mean Values 
 EN_ 

1_Diversified 
farm land 

EN_2_Farm 
land culti-
vated with 
organic 
production 
method  

EN_3_Farm 
land falling 
in protected 
area 

EN_4_Farm 
land in-
vested in 
meadows 
and pas-
tures 

EN_5_Farm 
land planted 
to forest 

EN_6_Distance 
from the city 
center of grav-
ity 

Farmers’ Markets 0,45 12,92 3,64 13,83 1,27 32 
Farm Selling Di-
rectly 

0,56 26,05 17,78 27,45 3,17 21 

Solidarity Purchas-
ing Groups 

0,58 28,99 1,70 23,96 4,41 28 

Box Scheme and 
Community Sup-
ported Agriculture 

0,42 22,13 2,34 25,40 3,84 22 

Multi Chain Farms 0,51 12,27 21,10 42,96 12,30 12 

 
 
b) Values of significance (Hotelling's p values) 

  

Farmers’ 
Markets 

Farm Selling 
Directly 

Solidarity 
Purchasing 

Groups 

Box Scheme 
and Commu-

nity Sup-
ported Agri-

culture 

Multi Chain 
Farms 

Farmers’ Markets 0,0657 0,0352 0,6906 0,0002 
Farm Selling Directly 0,0657 0,0122 0,4272 0,0479 
Solidarity Purchasing 

Groups 0,0352 0,0122 0,8319 0,0042 
Box Scheme and Com-

munity Supported Agri-
culture 0,6906 0,4272 0,8319 0,1468 

Multi Chain Farms 0,0002 0,0479 0,0042 0,1468 
Level of significance (   0,05) 
 
The group of FMs producers is on average correlated with the variable referred to the distance 
from outlet markets, so that a greater ability of this typology to attract farms which are more dis-
tant from the center of the market may be assumed. Among the farms with the more extended 
biological surface some elements of the SPGs group stand out, while the farms with the greatest 
crop extension falling in protected areas are included in the types FSD and MCFs, with the latter 
that also includes some farms with areas of meadows and pastures and woods. The indicator 
EN_1 doesn’t characterize any category. Among the supply chains some variability is shown in 
the groups FMS and SPGs between the variables EN_6 and the variables  EN_1, EN_3, EN_4, 
EN_5, so it is to suppose that the farms which are more distant from the markets are characterized 
by a higher environmental value compared to those located in the immediate proximity. Regard-
ing social sustainability, the data show some heterogeneity between the different types of supply 
chains (table 5). FSD categories and FMs have average values that are significantly different 
from each other in relation to the variables SO_2  and SO_6, while the farms of type FSD and 
SPGs show differences related to the variable SO_3 that refers to the consistency of farmers and 
young employees and the variable SO_1 (UAA/WU ratio). 

Table 5: Indicators of social sustainability 
a) Mean Values 
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 SO_1_
WU/U
AA 
ratio 

SO_2_ 
Total 
number of 
employees 

SO_3_ 
Number of 
farmers 
and young 
employees 

SO_4_ 
Number 
of female 
farmers 

SO_5_ 
Number of 
family 
employees 

SO_6_ 
Number of 
female  
employees 

SO_7_ 
Number 
of em-
ployees 
with  
disabili-
ties 

SO_8_ 
Number 
of  
employed 
pension-
ers 

Farmers’  
Markets 

0,5 6,2 1,2 0,23 2,3 2,5 0,3 0,0 

Farm Sell-
ing Directly 

2,1 9,3 2,8 0,30 2,4 2,2 0,4 0,7 

Solidarity 
Purchasing 
Groups 

0,5 4,9 1,7 0,22 1,9 1,3 0,2 0,1 

Box Scheme 
and Com-
munity 
Supported  
Agriculture 

0,3 4,3 0,9 0,25 2,0 0,9 0,0 0,3 

Multi Chain 
Farms 

0,2 1,8 0,5 0,30 1,3 0,7 0,1 0,0 

 
b) Values of significance (Hotelling's p values) 

  

Farmers’ 
Markets 

Farm Sell-
ing Directly

Solidarity Pur-
chasing Groups 

Box Scheme and Community 
Supported Agriculture 

Multi 
Chain 
Farms 

Farmers’ Markets   0,0005 0,8345 0,8440 0,7094 
Farm Selling Directly   0,0252 0,1897 0,0654 

Solidarity Purchasing Groups   0,9858 0,9381 
Box Scheme and Community 

Supported Agriculture   0,9708 
Multi Chain Farms           

Level of significance (   0,05) 
 
Farm Selling Directly are distinguished by the highest number of employees who work at the 
farm, as well as by a greater intensity of work in relation to the farmland. The FMs have a higher 
incidence of employed women. In the SPGs markets there is a greater involvement of young em-
ployees. Within the SPGs, BOX-CSA and MCFs markets there are significant differences be-
tween the variable SO_4 which has higher average values and the variables SO_7 and SO_8. 

In terms of economic sustainability, the differences between the markets are rather small and only 
the group MCFs shows mean values that are significantly different from the groups FMs and 
SPGs (table 6). 
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Table 6: Indicators of economic sustainability  
a) Mean Values 

 EC_1_Stan
dard Out-

put Cereals 

EC_2_ 
Standard 
Output 

Vegetables 

EC_3_ 
Standard 
Output 
Olive 

trees/Gra
pevine 

EC_4_ 
Standard 
Output 
Bearing 

EC_5_Stan
dard Out-
put Mead-
ows/Pastur

es 

EC_6_ 
Stan-
dard 

Output 
Cattle 

EC_7_ 
Standard 
Output 
Sheep 

EC_8_
Stan-
dard 

Output 
Poultry 

Multi Chain 
Farms 

10.196 176.228 82.317 110.913 7.904 4.518 21.967 300 

Box Scheme 
and Commu-
nity Supported 
Agriculture 

5.308 32.368 7.617 33.709 25.395 28.073 0 1.126 

Farmers’  
Markets 

7.117 92.214 20.206 20.002 10.961 12.446 10.826 3.025 

Solidarity  
Purchasing 
Groups 

9.567 39.783 21.949 18.597 19.450 38.456 3.557 587 

Farm Selling 
Directly 

19.635 61.040 18.294 22.927 29.465 22.297 19.993 296 

 
b) Values of significance (Hotelling's p values) 

  

Farmers’ 
Markets 

Farm Sell-
ing Directly

Solidarity Pur-
chasing Groups 

Box Scheme and Community 
Supported Agriculture 

Multi 
Chain 
Farms 

Farmers’ Markets   0,5737 0,4628 0,8513 0,0059 
Farm Selling Directly   0,5365 0,8266 0,0948 

Solidarity Purchasing Groups   0,9948 0,0250 
Box Scheme and Community 

Supported Agriculture   0,2794 
Multi Chain Farms   

Level of significance (   0,05) 
 
The group FMs is, in any case, the most coherent according to the adopted metric. The group 
MCFs associates, however, higher standard production values  than the other groups in relation to 
vegetable and fruit crops and with regard to olive and wine production. The FMs and SPGs 
groups have, however, production values that are on average higher for zootechnical production. 
Within the supply chains, in the FMs group significant variations are recorded between the varia-
ble EC_2 with higher values and the lasting variables, while in SPGs, there are differences be-
tween the indicators related to livestock: the variable EC_6 with a lower average differs from 
EC_8. 

Conclusions 
The analysis shows that within the national agricultural context farmers involved in SFSCs 
achieve better results in relation to sustainability. Farmers who attend SFSCs play an important 
role on a social, economic and environmental dimension because the short chain is able to 
strengthen all three aspects of sustainability. But at the same time there are several differences in 
SFSCs experiences. While the role played by social dimension is relevant in Farmers’ markets 
and in Multi Chain Farms experiences, the environmental dimension is higher in Solidarity-Based 
Purchasing Groups and in Farm Selling Directly, and the economic dimension – particularly at 
farm level – plays a key role in each one of the typologies. In particular, SPGs producers show a 
clear preference for almost all dimensions of sustainability, with special attention to the con-
sistency of the areas cultivated with organic production method, the intensity of work, the pres-
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ence of young farmers and employees, revenues from zootechnical productions. The FMs farms 
are characterized by the rate of family workers and, to a lesser extent, by a slight economic vitali-
ty, as shown by the revenues from zootechnical productions. Farms with direct sales pay more 
attention to the environmental aspects related to the consistence of the surfaces falling within 
protected areas and to employment. MCFs farms are characterized, from an environmental point 
of view, by the presence of surfaces falling in protected areas, as well as by the incidence of 
meadows and pastures and woods; from an economic point these farms stand out for the values of 
the fruit and vegetable production and for those of oil and wine. Nevertheless, SFSCs are funda-
mental to promote and to achieve sustainability on a local level. 
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Abstract: The lack of productive urban land, the food insecurity, the uncontrolled urban growth, 
the lack of stable local food markets, the land use conflicts in the urban areas and a general lack 
of knowledge about the food production, fuel the debate about city and food in time of changes 
(Morgan & Sonnino, 2010). In the evolution of the urban rural relationship we can consider agri-
cultural production not as the antithesis of the city, but of an integrated urban activity that con-
tribute to the resilience of cities (Barthel & Isendhal, 2013). Besides scholars and institution seem 
move towards a new paradigm for a territorial agri-food system planning to improve the local 
management of food systems that are both local and global (FAO, 2011, Sonnino, 2013). 

The paper explores the changes in rural urban linkages of Rome’s province, focusing on its the 
development of the metropolitan area in the framework of a food sustainable planning and in 
landscape resilience. In this frame the case of Rome is interesting due to several reasons. First, 
Rome is the largest city in Italy, in terms of surface area and population, and was the largest agri-
cultural municipality in Europe until 1992, when the municipality of Fiumicino separated itself 
from Rome. The special features of the case of Rome also concern the extent and size of the set-
tlement developments characterizing the area: two thirds of the urbanized surface areas have been 
built up in the last fifty years, occupying mostly agricultural land (Bianchi & Zanchini 2011, 
Cavallo et al., 2013). The local food network behind agriculture in the city, within a number of 
integrated social agrarian cooperative, who represented an alternative food production system and 
landmark for many initiatives carried out by the civil society, associations, cooperatives, volun-
teer and school sectors.  We focus on assessing the role that local flows of agri-food system can 
play in the frame of metropolitan food demand and consuming, try to explore how much land in 
Rome could be productively used for agriculture and how much could realistically be grown. 
These issues are important steps toward increasing knowledge and establishing a baseline for 
evaluating the potential role of Roman local food shed, even in terms of its impact on agro-
ecosystems and landscape. Starting from the relationship between food and city, we are mapping 
rural urban linkages and changes in Rome’s foodscape (Morgan & Sonnino, 2010), identifying a 
number of representative conditions - typologies - in the area of whole province of Rome. We can 
identify a set of recurring elements, whether criticality rather than opportunities, that holds to-
gether the relationships between urban space and the role played by agricultural activities in rural 
and periurban contexts.  

Keywords: Rural urban relationship, urban food planning, Rome 
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Introduction 
The evolution of the shapes of settlement development has brought about transformations that 
have contributed to redefining relationships between the large urban – physical and social – sizes 
and the agricultural-environmental systems that they are located in. This process has taken place 
within a framework of changes in the production systems that have seen the changeover from an 
industrial economy to one of services and information, with heavy consequences on the city’s 
social configuration and spatial geography (Donadieu, 2003, Indovina 2009, Insolera 2011, 
Lanzani & Pasqui 2011). The complexity of the forms and functions that define the relationships 
between urban space and the role played by agricultural activities (Indovina 2005, Barthel & 
Isendhal, 2013), even in terms of urban food governance and the so-called new food equation 
(Morgan & Sonnino, 2010, Sonnino, 2013).  

The paper proceeds as follows. Section 2 examines the case of Rome’s province and the key top-
ics that define the area. In section 3, we investigated the changing in urban rural linkages by ex-
amining the land use transformation, agricultural and population census data. Finally, some con-
clusive remarks are provided. 

The evolution of the urban rural relationship in Rome province between resilience 
and pressures  
In Italy the territorial model of urban sprawl that has become a familiar scene, in particular in the 
last twenty years, where functional conditions are prevalent urban social relations but with forms 
of land use that are far from urban models, characterized by low density and urban sprawl 
(Indovina, 2009).  

Two thirds of the urbanized surface areas in Rome’s area have been built up in the last fifty years, 
occupying mostly agricultural land (Insolera, 2011).  Its distinctive nature can be found in the 
role that the Roman countryside plays on a historical and cultural level – for example timed to 
iconography and Gran Tour literature (Palazzo 2005), and also in its value in terms of biodiversi-
ty (Blasi et al, 2008).    

The area that we considered is about 5.363 km2 which stretches just beyond the administrative 
borders of Rome’ province and 121 municipalities. The transformation of the land in the Roman 
area has taken place over an extremely long period of time, which has led to the substitution of 
the original forest ecosystem with a new agro ecosystem which is especially heterogeneous in the 
types of natural vegetation (Blasi et al. 2008), in which the agriculture, pasture, the dense net-
work of water courses and the residual woodland are the landscape’s key elements.   

The relationship between the city and the agricultural system within it has continued to develop 
and was characterized by a substantial equilibrium until the 1950s, when a phase of urban expan-
sion began which was unprecedented for both its size and speed. The social and economic weight 
of the Agro Romano has progressively decreased, not only due to the decline in agricultural prof-
itability compared to the other economic activities connected with urban development, but also 
due to the particular set-up of the land property which originates from the large agricultural es-
tates system, owned by aristocratic families and the Church, with a bearing towards seed cultiva-
tion and livestock rearing. From the early twentieth century up until the Second World War, there 
was an increase in the value of land, further to urban development and land reclamation in the 
Agro Romano area, and on the other hand the land owned by the aristocratic families was divided 
for new capital farms. In the 1950s, the fear of expropriation, linked to the land reform processes, 
and fiscal pressure brought about the apportionment of many pieces of land (for construction pur-
poses) by the large-scale owners and a consequent further division and apportionment, which 
only a few large areas of land were saved from, which were then bought by local associations and 
national institutions. The same period saw the start of illegal construction developments, which 
continued for a large part of the 1970s, in spite of the attempt to correct such action through the 
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planning tools over the years. Urban expansion continued at a rate of more than a thousand hec-
tares a year until (Insolera, 2011) the end of the 1980s, producing the effects of directing land-
owners towards those economic activities which are linked to building development. Wide areas 
of agricultural land thus became transformation land, the so-called “waiting” agriculture linked to 
land revenue, to be preserved while awaiting variations to urban laws which permitted the possi-
bility of construction (Palazzo, 2005, Insolera 2011), with the consequent increase in the price of 
land that discouraged agricultural businesses even further. 

According to recent studies (Blasi et al., 2008, Salvati et al., 2012, Cavallo & Marino, 2013) ur-
ban sprawl increased over the last decades not only in low ecological quality fringe areas (e.g. 
arable lands, degraded pastures, abandoned fields), but also in high environmental quality ones 
(e.g. pastures, vineyards, olive groves). While compact urban growth in the Mediterranean region 
involved primarily, up to the 1980s, low-intensity agricultural areas, abandoned fields, and low-
quality dry pastures at the urban fringe (Insolera, 2011), sprawl has invaded in recent years larger 
areas located progressively further away from the Rome. Changing land use in Rome and 
Fiumicino areas in the last twenty five years regarded: an increase of  +194% mix woods, + 47% 
urban, a decline of - 48% mix farming, -94% pasture, -78%mediterranean maquis (Cavallo & 
Marino, 2013). 

The urban and landscape planning instruments, as well as those of rural policies, over the years 
have not expressed a territorial set-up strategy linked to the environmental, agricultural and land-
scape factors of the Rome area (Palazzo, 2005, Magnaghi 2011). The same planning tools plans 
did not, however, stop large parts of the Agro Roman being transformed into built-up areas of 
housing, where the value of the land lay in the ability to provide the minimum size for being able 
to build. There was therefore a role reversal in the ratio between residency and agricultural land, 
with the first no longer being at the service of the last, but the last taking on the function of capi-
tal asset for residency. A market-oriented agriculture is therefore set up, specifically in the tradi-
tional food chain of the area: sheep breeding, dairy farming, extensive grazing, vineyards, olive.  

According to the data of the last census, in the province of Rome there are 21.631 farms occupy-
ing a total area of 249.124 hectares (TAA) and an agricultural utilized area (UAA) at 175.977.87 
hectares275. The previous census had recorded 51.410 farms on an area of 287,544.82 hectares, 
with a UAA of 193,092.35. In the case of the City of Rome in the last decade there was an in-
crease of 40% of farms, amounting in 2010 to 2.656 units, 763 more than a decade ago, on 
43.271 hectares, 6.236 more than in 2000, a share +17%. Therefore, the role played by the local 
food network is remarkable, particularly in case of farmers’ market, Solidarity Purchased Groups 
and those linked to box schemes experiences have seen significant success (Marino and 
Cicatiello, 2012, Fonte, 2103). The increasing importance of Alternative and Local Food Net-
works is showed in the data: the 60% of Rome municipalities farms sell directly (Istat, 2011) it 
was registered an increase of + 57% Farmers’ market at municipality level and of + 64% in 
Rome’s province (2010/13) (Marino et al., 2013). The local food network behind agriculture in 
the city, within a number of integrated social agrarian cooperative, who represented an alternative 
food production system and landmark for many initiatives carried out by the civil society, associ-
ations, cooperatives, volunteer and school sectors, community supported agriculture (CSA) initia-
tives.  

What happens in this territorial context? Is increased the roles played by agricultural activities in 
urban area more than in rural context? Which scenario is emerging? This study integrates a clas-

                                                 
275 Agricultural area (UAA) describes the area used for farming, it includes the land categories: arable land, permanent grassland,  
permanent crops and other agricultural land such as kitchen gardens. The term does not include unused agricultural land, 
woodland and land occupied by buildings, farmyards, tracks, ponds, which are considered in Total Agricultural Area (TAA). 
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sification of rural urban relationships, land cover maps and census data (2001, 2011), in order to 
identify the trajectories of urban rural linkages in Rome areas.  

 
Understanding urban rural linkages in face of changes: a proposal 
The OECD (2007) approach classifies regions as predominantly urban, intermediate or predomi-
nantly rural based on the percentage of population living in local rural units. The typology identi-
fied by Eurostat (2010) builds on a simple two-step approach to identify population in urban are-
as: the population density threshold (300 inhabitants per km) applied to grid cells of 1 km, and a 
minimum size threshold (5.000 inhabitants) applied to grouped grid cells above the density 
threshold. We apply the classification build by the Italian Ministry for Territorial Development 
(DPS, 2013) based on some accessibility indicators measuring the degree of remoteness of essen-
tial services: educational services, health and rail transport. The mapping is mainly influenced by 
two factors: the criteria by which to select areas for supply of services and the choice of the 
threshold distance for measuring the degree of remoteness of many areas, and a minimum size 
threshold (35.000 inhabitants) for urban areas. Based on this approach we identify different ty-
pologies (urban, periurban and rural), and specific index in order to identify the role played by 
urban rural linkages in drive the flows of people, urban settlement and agrifood products or, in 
other words, the agricultural foot print of territories. The results of this classification are repre-
sented in figure 1. 

The territorial typologies identified is compared on the overlay of land cover (CLL, 2006), the 
map shows that agricultural areas are distributed in a homogeneous way regardless of classifica-
tion, in a way this confirm the role of Rome as agricultural metropolis. The periurban typology is 
developed in two directions, north-east and south-east, according the main directions of urban 
fabric shapes (the third is represented by the settlement along the costal area). In figure 2 we rep-
resent agricultural land use classes. Comparing the figures 1 and 2, we observe the role played by 
the complex patterns (particularly relevant form the ecological point of view), olive (NE) and by 
vineyard around the volcanic area of Castelli Romani, areas of transition between town and coun-
try. The urban and periurban agriculture is, in fact, strongly linked to the presence of green infra-
structure, as showed in figure 2, the network of protected areas works as a green belt, around the 
metropolitan area, they area able to ensure the functionality of the ecological network at the pro-
vincial level.   

If we consider the uses of the land and the agricultural landscape’s shape, we note how the rural 
area occupies the central area, with a heavily irregular urban fabric in which the agricultural and 
semi-natural areas enter the spaces that have been left free from urban development, while in the 
north east, close to the city, seed-grown agriculture is predominant. The agroforestry mosaic of 
the Rome province is complex in SE direction. Those areas with high agronomic and ecological 
complexity coincide with those most directly affected by urban pressure. However, largely of 
them are protected areas, as show figure 2. Cities are particularly vulnerable to a number of risks 
due to causes of a different nature including population growth (FAO, 2011), as shows table 1. 
Cities that have a higher stock of natural capital are more resilient and less vulnerable to extreme 
natural events. Agricultural activities, in fact, play a key role for the definition of a model of 
management of natural capital and resilience in urban areas (Barthel and Idendhal, 2013). Beyond 
food production the agro-ecosystems play the role of a network of natural and manmade systems, 
reducing the territorial fragmentation: they, if properly designed, can work as a widespread retic-
ular pattern of green a blue infrastructure" between the fields (e.g. ditches, hedges, fringes) and 
buffer zones around sensitive. 



 

1591 

Figure 1: The territorial typologies and land cover (CLL, 2006), scale 1:100.000. 

 
 
 
Table 1: Main population index (Istat, 2000, 2011). 
Territorial  
typologies 

Population 2000 (in-
hab.)  

Population 2011 (in-
hab.) 

Variation (inhab.) Variation 
(%) 

Rural 655.712 774.106 118.394 18,1 
Periurban 348.847 435.392 86.545 24,8 
Urban 2.695.865 2.787.967 92.102 3,4 
Total 3.700.424 3.997.465 297.041 8,0 

          
Territorial  
typologies 

 Density 2000  
(inhab./kmq) 

 Density 2011  
(inhab./kmq)  

Density variation  
(inhab./kmq) 

Variation 
(%) 

Rural 19.176 21.363 2.187 11,4 
Periurban 13.907 16.792 2.885 20,7 
Urban 4.689 5.241 552 11,8 
Total 37.772 43.397 5.625 14,9 
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Figure 2: Agricultural land use and protected areas boundaries, scale 1:100.000. 

 
 

By analyzing census data, summarized in table 2, we observe the decline of UAA in rural and 
periurban areas, while it increased in urban context. On the other side, about farms, the trend ob-
served at national level (Cavallo et al, 2012), the farms are reduced (more then halved) in 
periurban and rural areas, but the decline is lower in urban context. In table 3 we consider the 
farms density of the Rome’s province area. 

Table 2: Changes in agricultural surfaces and farms. 
Territorial typologies UAA 2000 (hectars)  UAA 2010 (hectars)  Variation (hectars) Variation (%) 

Rural 115.357 97.775 -17.583 -15,2 
Periurban 33.959 29.020 -4.939 -14,5 
Urban 43.776 49.183 5.407 12,4 
Total 193.092 175.978 -17.114 -8,9 
          
Territorial typologies Farms 2000 (unit)  Farms 2010 (unit)  Variation (unit) Variation (%) 

Rural 34.405 12.479 -21.926 -63,7 
Periurban 12.642 5.584 -7.058 -55,8 
Urban 4.363 3.568 -795 -18,2 
Total 51.410 21.631 -29.779 -57,9 
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Table 3. The density of farms in Rome’ province. 
Territorial 
typologies 

Farms 2000/Total area 
(unit/hectars) 

Farms 2010/Total area 
(unit/hectars) 

Variation Variation (%) 

Rural 1.242 382 -860 -69,2 
Periurban 473 210 -263 -55,6 
Urban 46 19 -28 -60,0 
Total 1.762 611 -1.150 -65,3 
 
Exploring the role played by agriculture in rural urban linkages of Rome’s we have to focus on its 
relationship with the development of the area in the framework of a food sustainable planning 
(Morgan and Sonnino, 2013). At the same time ensure the productive urban landscape as a part of the 
urban phenomenon require an assessments of its roles, which are not limited to the provision of 
food. We characterize the agro-urban landscapes by the ensemble of relations and interactions 
that are established between cities and (intra and peri-urban) agriculture, recognizing from the 
outset that they are multidimensional (i.e. geographic, territorial, economic, social, cultural, polit-
ical, ecological), within the resilience approach (Holling, 1973). In speaking of agro-urban land-
scapes, the goal is to understand the relationships between cities and agriculture in all their di-
mensions, in a symmetrical way between the agricultural and the urban, to look beyond the rural-
urban divide. The involved issues are particularly intense surrounding the Mediterranean since 
the principal agricultural lands (Donadieu, 2006, Indovina, 2009, salvati et al., 2012), indispensa-
ble to the life of the inhabitants and the preservation of natural resources, are located on coastal 
plains where urban pressure is similarly concentrated. The challenge therefore is to integrate agri-
culture with urban development in the practices of regional organizations and in local public poli-
cies (i.e. agri-food planning policies) over the long term. 

Starting from the relationship between food and city, or in other words by the foodscape Morgan 
and Sonnino, 2013), in table 3 we mapped the typologies of agriculture in Rome province’s iden-
tifying a number of representative typologies. We summarize the stylized facts of the relationship 
between town and country, moreover we investigate the context of agricultural production in or-
der to propose a taxonomy of the types of agriculture. The effort proposed here is a preliminary 
analysis of agriculture through a system of criteria for the classification of the distribution of the 
functional and relational features of agricultural activities in rural urban relationships. These in-
terpretative categories attempt to reconstruct the causal relationships that translate agricultural 
production models (farms’ data, legal forms, use of natural resources, localization), in specific 
forms in the spatial and functional urban dimension - physical and social -. On the theoretical 
level this analysis is embedded in the co-evolutionary paradigm and looks to the landscape as the 
result of interactions between the environmental system and the action of human who lives and 
uses the territory (Marino and Cavallo, 2009). This typization ultimately still seems a goal to 
achieve, this is the first step towards the construction of an interpretative and vocabulary typolog-
ical then be systematize with the morphological data and those of land use. In figure 3, based on 
survey conducted (Cavallo et al., 2013) we summarized a description of four interpretative typol-
ogies of Rome foodscapes. In figure 4 these types are compared in a theoretical rural urban tran-
sect in urban fabric. In addition to the four types described above, we considered the role of agri-
culture practiced only as a sideline waiting for eventual conversion of agricultural land to other 
use, namely settlement. 
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Figure 3: Towards a collection of interpretative typologies of Rome foodscape.  

 
 
 
Figure 4: Foodscapes typologies in urban rural transect. 
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Final remarks and further research efforts 
The lack of productive urban land, the food insecurity, the uncontrolled urban growth, the lack of 
stable local food markets, the land use conflicts in the urban areas and a general lack of 
knowledge about the food production, fuel the debate about city and food in time of changes 
(Morgan & Sonnino, 2010). These and other external local factors have brought about a progres-
sive process, which is common to many European metropolitan areas, such as those of Mediter-
ranean costs (Salvati et al., 2012), due to which specialized, more profitable agriculture is pushed 
far from the city, while the agricultural and natural spaces that surround the residential areas be-
come the basin for urban expansion. In the evolution of the urban rural relationship we can con-
sider agricultural production not as the antithesis of the city, but of an integrated urban activity 
that contribute to the resilience of cities (Barthel & Isendhal, 2013).  

The issues linked with urban food policy call for a framework integrating a wide range of sus-
tainable food and agriculture system elements into a community at a site, or neighborhoods or on 
city region wide scale. A growing number of local governments across the world are rebuilding 
their food systems through innovative public policy. Increased attention for urban food systems 
responds to the need to place food higher on the urban agenda. Urban food systems are an in-
creasingly important driver for many other urban policies such as health and nutrition, education, 
occupation, tourism, transport, waste and water management, adaptation to climate change and 
social welfare. A paradigm shift in both planning and policy formulation is required in order to 
ensure access to food, foster inclusion and innovation, improve environmental management, en-
hance rural urban linkages and provide policy guidance at both national and municipal level.  

In face of those changes in foodscape in Rome’s context, the urban-planning instruments over the 
years, those about landscape, as well as the rural development plans, during the years have not 
expressed a territorial set-up strategy linked to the environmental, productive and landscape fac-
tors of the Rome area agricultural ecosystem for the environmental system (Palazzo, 2005, 
Magnaghi 2011). In this sense, in terms of future research efforts, is relevant the role that the in-
tegration between different interdisciplinary approach (planning, agricultural economics, land-
scape ecology) in order to recognize the complexity of forms and values of agro-ecosystems. 
Therefore, in terms of decision making process the enforce of integration of policies and different 
governance’s level involved, particularly refereed in the new asset of metropolitan areas in Italy. 
This paper focus on a preliminary on collecting data and identify models able to understand 
changing in both urban food and landscape system a detailed investigation into the current state 
of agriculture. 
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Abstract: Urban and peri-urban farms can play a key role in the development of sustainable ur-
ban food systems. Although they are not able to feed the whole population of a city, both in terms 
of quantity and variety of the food required, their activity can be the base for the provision of a 
broad range of products and services that enhance the ecological, social, and even economic sus-
tainability of metropolitan areas.  

Building on the emerging stream of literature on the topic, the study looks at multifunctional role 
of peri-urban farms through an analysis of farms settled in the countryside immediately surround-
ing the urban area of Rome. The main objective is to identify the share and the characters of 
farms that have reacted positively to the process of urbanisation deeply modifying their produc-
tion structure and their territorial relationships.  

To achieve this objective, the first part of the paper aims at identifying market-oriented farms in 
the municipality of Rome and at classifying them according to three categories: traditional, adap-
tive and reactive per-urban farms. The second part of the paper focuses on two cases of reactive 
farms, in order to explore more in depth the factors that have influenced their successful trajecto-
ries and the main drivers that led these farms into their renewed and multifunctional role in the 
Roman peri-urban agriculture. 

Keywords: peri-urban agriculture, multifunctionality, reactive farms, food production, public 
goods 

 
 
Introduction 
Urban and peri-urban farms can play a key role in the development of sustainable urban food 
systems. Although it cannot be possible for them to feed the whole population of a city, in terms 
of both food quantity and variety, their activity can be the base for the provision of a range of 
products and services that enhance the ecological, social, and even economic sustainability of 
cities. 

Recent literature has investigated the process of slow replacement of the traditional agricultural 
functions in peri-urban areas with non-productive ones, mainly driven by a consumption-oriented 
component enhancing the demand of new goods and services of the society (Zasada, 2011). 

In this perspective, the role of urban farming goes much beyond the mere food production, by 
involving the provision of public and private goods and services variously related with, or com-
plementary to, food production. (Van der Ploeg and Roep, 2003).  

                                                 
276 The case studies presented on this paper build on the work carried out in the on-going EU funded research programme 
SUPURBFOOD "Towards sustainable modes of urban and peri-urban food provisioning" 
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In the last few years urban and peri-urban agriculture has been deeply investigated from an eco-
nomic perspective and also for its important impact on environmental and social dynamics277. An 
interesting stream of literature has focused on the changes that farms undergo in the urbanisation 
process. According to it, farms can be simply “swallowed” by the metropolitan development, or 
adapt to the changes of the surrounding territory, or, finally, react and assume new function meet-
ing a more or less latent expressed by urban dwellers. 

Building on this literature, the paper looks at the multifunctional role of peri-urban farms through 
an analysis of farms settled in the countryside immediately surrounding the urban area of Rome. 
The main objective is to identify the share of farms that have reacted positively to the process of 
urbanisation deeply modifying their production structure and their territorial relationships. To 
anchor the theoretical analysis to concrete experiences, two reactive farms will be analyzed in 
more depth. Attention will be given to their specific characters, to their development trajectories, 
and to the extent to which these reaction processes are contributing to enhance the social and eco-
logical sustainability of the urban food system in Rome. 

To this end, we built up, moving from the micro-data collected through the forms of the latest 
agricultural census, a process of progressive selection aimed at identifying three typologies of 
peri-urban farms (traditional, adaptive and reactive) that groups together the market-oriented 
farms in the municipality of Rome. Our aim is, in fact, to analyse the reaction to the condition of 
peri-urbanisation of vital farms that have proper and continuative market relations, both at the 
local and the long-range level. Other typologies of farms are very important in the economic, 
social and environmental tissue of peri-urban areas, such as small subsistence or hobby farms; 
however, investigating their role, which is driven by other forces, is beyond the scope of this pa-
per. 

The paper is organized in four steps, as follows. After a brief literature review on the multifunc-
tional role of peri-urban agriculture (section 2), the features of Roman agriculture are described, 
with an emphasis on its market relationships (section 3). In section 4 the classification of farms 
according to our methodology is presented, while in section 5 two cases of successful reactive 
farms are investigated, in order to investigate the drives of their changes: the Cooperative 
Agricoltura Nuova and the farm Casale Vecchio s.r.l.. Finally, in section 6 some conclusions are 
drawn. 

 
Multifunctionality of peri-urban agriculture 
In many contexts farmers have to deal with ongoing urbanization of the countryside (Cavailhès et 
al., 2004). Many areas are becoming more and more densely populated and even former rural 
areas are now characterized by an urban lifestyle and have not rarely been absorbed into metro-
politan areas (Cabus and Vanhaverbeke, 2003; Léon, 2005). Using a regional perspective, the 
metropolitan area can be defined by the existence of rural-urban linkages and strong networks 
between rural villages, secondary cities and large cities (Owusu, 2005). 

While in the past peri-urban agriculture was considered as a temporary conditions of farms that 
were doomed to disappear, with their areas destined to be integrated into the urban space, in more 
recent years farming is increasingly viewed as an important component of the productive, envi-
ronmental, social and landscape features of peri-urban contexts. This is especially due to the 
slowing down of the urbanisation and gentrification processes of rural areas and also to the grow-
ing of a “green” awareness. In this view, some authors argue that the traditional dichotomy be-
tween cities and countryside has been overtaken by a new mode of territory organisation that can 

                                                 
277 For an extended and thorough review of the recent literature on the multifunctional role of peri-urban agriculture, see Zasada 
(2011). 
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be defined as a sole “bio-region” or as a continuous rural-urban agro-system characterized by a 
new and more complex "geography of functions" (Basile and Cecchi, 1997; Libby and Sharp, 
2003; Iacoponi, 2004). 

Urbanized areas are located between rural and urban regions and can be described as a network of 
multi-sector, interrelated and complementary activities (Allen, 2003). In these areas, where com-
plex relationships between farmers, urban and rural dwellers occur, multifunctional agriculture 
can meet a wide range of needs expressed by large parts of the population. Hence, multifunction-
al farming strategies have more opportunities to develop.  

With regard to food production, as city dwellers experience alienation of space, peri-urban farm-
ing creates a joining belt between congested urban territories and rural areas where agriculture is 
still the main activity, although facing an increasing urbanisation pressure. This feature of peri-
urban agriculture gets together high-income and quality oriented consumers and environmentally-
aware citizens with local farmers who can take advantage of their role and become the main pro-
ducers of high-quality products and high standard services. In other words, peri-urban agriculture 
can meet urban dwellers' needs, hence finding a new raison d’être that helps to release the pres-
sure of the hunger of soils for urbanisation.  

In the unravelling story of the urbanisation process, relationships between cities and countryside 
have been historically influenced by different variables: economic cycles, population density, 
competition for soil use, residential use of rural areas. From the Eighties onward, agriculture and 
rural areas ha lost their identification with backwardness: rural areas have become sites of con-
sumption and non-agricultural business, whereas farms have moved towards multifunctionality.  

Multifunctionality has been, for more than a decade (Ploeg et al., 2000) one of the key-words for 
identifying the new paradigm of agricultural development which had been previously defined as 
“post-productivism” (Ward, 1993). According to it, the process of modernisation of the primary 
sector has led to a sort of “industrialisation” of agriculture characterised by intensification of pro-
duction and standardisation of output whose main downsides have been the increase of the envi-
ronmental impact of farming, the progressive decline of small-scale agriculture, the unsustainable 
use of natural resources, the worsening of agricultural terms of trade, to name some. The post-
productivist paradigm does not imply a dominant model, but rather the co-existence of different 
agricultural models: small and large scale farms, food and non-food products, non-marketable 
services, local markets and international trade flows, all fulfilling different and specific societal 
requirements. 

Given the decline of polarisation between urban sites and rural areas, peri-urban agriculture can 
be read under a new light, as a specific component of the primary sector that fills in the gaps left 
empty by the urbanisation process, redefining the relationships between production and consump-
tion and among different actors playing within the borders of a limited territory. 

 
The features of Roman agriculture 
Rome is a very interesting case of peri-urban agriculture, since, according to the statistics, it is the 
largest “agricultural municipality” in Italy, with the highest agricultural area and a relevant num-
ber of farms. Agriculture in and around Rome assumes specific features which are the results of 
intense and multidirectional interactions between the city and the countryside. A number of farms 
provide services and new non-agricultural products to the urban population, while food supply 
reaches the urban population through alternative distribution models: direct sales, farmers mar-
kets, open gates, public procurement and so on. 

Relationships between Rome and surrounding countryside have always been influenced by the 
competition for soil use, in particular by the residential use of rural areas, with the related inter-
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these farms may have in providing services and new non-agricultural products to the urban popu-
lation. 

Figure 1: The farming system in Rome 

 
Source: elaborations on ISTAT (2010), 6th Agricultural Census 

Typologies of peri-urban farms 
In this section we will refer to the behavioural typologies of peri-urban farms identified by Heim-
lich and Brooks (1989). According to them, farms that get in contact with the urban context, due 
to the expansion of metropolitan areas at the expenses of the rural space, can behave in three ar-
chetypical ways. 

Traditional farms assume a passive behaviour in the sense that they basically do not change any-
thing of their past organisation and product specialisation. These farms are swallowed by the ur-
ban forwarding and they become enclaves in the urban territories. As a consequence, labour is 
kept all in the agricultural activity, while diversification processes are set at a minimum, if not 
null level. These farms are quite dependent on public support, especially on that coming from the 
CAP first pillar since it is somehow connected to their product specialisation.  

Adaptive farms endure the urbanisation process adapting to it, mostly through de-activation and 
labour force transfer outside the farm gates. This process can affect both the farmer (part-time 
farmers) and the farmer’s family members (pluriactivity). This process is mainly driven by the 
conditions of the non-agricultural labour market, so it is highly dependent form exogenous varia-
bles. Diversification processes in this case can be significant, especially as a result of the adapta-
tion behaviour, so that they will be influenced by the urban market demand, such as quality and 
typical products. As for public support, their dependence is to be related to the product specialisa-
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tion and also to the diversification process, however being in peri-urban contexts they have been 
often excluded by the EU funds secured by the second pillar of the CAP278. 

Finally, reactive farms are particularly sensitive to the relationships with the urban context, modi-
fying their specialisation and functions activated on-farm. For these farms, the diversification 
processes become prevalent and, in some cases, can be quite independent from the main agricul-
tural activity. These farms would in theory be quite “policy sensitive”, since public support would 
favour income diversification and product differentiation; however, as above mentioned, they 
have been non eligible for access to the second pillar funds for their peri-urban nature.   

In figure 2 the main characterising features used to identify each typology are highlighted. 
Through a progressively selective process, the three typologies were set up according to the fol-
lowing conditions: presence of other gainful activities (diversification) for reactive farms, pres-
ence of part-time or pluriactivity for adaptive farms, while we considered as traditional all the 
remaining farms that have agricultural-market relationships. In this classification we considered 
as adaptive farms also non-market oriented holdings with diversification of activities. 

Figure 2: Classification of Roman farms according the three typologies 

 

 
Moving from the farms described previously in figure 1, we can now allocate our sample of 1636 
Roman farms279 in the three typologies highlighted above. Data are summarized in figure 3 and 
show that the 82% of the total market-oriented farms can be considered “traditional farms”, while 
13% are “adaptive farms” and only 6% can be considered “reactive farms”. In spite of the limited 

                                                 
278 Among the many innovations of the latest CAP reform about the second pillar there is the inclusion of peri-urban farms among 
the eligible targets for support. 
279 As described in figure 2, the sample used here (1636 farms) does not coincide exactly with the number of market-oriented 
farms  (1610 farms), since we considered also non-market oriented farms with other gainful activities (26 farms). 
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number of farms in this latter category, their average size is larger (around 50 hectares), as well 
as the area devoted to organic farming (20%); more interestingly, the standard output280 is much 
higher than in the other categories (around 168000 euro). 

Figure 3: Traditional, adaptive and reactive farms in Rome 

 
Source: elaborations on ISTAT (2010), 6th Agricultural Census 
 
Keeping in mind that the farms selected are all market-oriented units, in order to discriminate 
among them we consider two relevant aspects: 1) the main source of revenues and 2) the forms of 
product sales. With regards to the main source of revenues, traditional farms depend as obvious, 
on the agricultural activities (92%) while public support281 has a relatively low importance. On 
the contrary, adaptive farms rely more than the other typologies on public support (14%), while 
for them a significant share of the revenues derives from forms of gainful activities other than 
farming. In the case of reactive farms the source of revenues from other activities increases sig-
nificantly (around 40%), while public support accounts only for 5%.  

Thus, the data show how the public support is currently playing a marginal role for reactive 
farms, while it seems more relevant for the survival of adaptive farms.  

Table 1: Sources of revenues for the three typologies of market-oriented farms 

Sources of revenues Traditional farms Adaptive farms Reactive farms 

Agricultural activities  91.9% 71.9% 54.9% 

Other gainful activities - 14.1% 39.9% 

Public support 8.1% 14.0% 5.2% 
Source: elaborations on ISTAT (2010), 6th Agricultural Census 
 

Concerning market channels, table 2 shows the importance of direct selling in the three typolo-
gies, as the most relevant form of non-traditional sale for urban and peri-urban agriculture. As 
expected, direct selling is particularly relevant for reactive farms (68.6%), while there are not 

                                                 
280 The standard output is a “theoretical” level of gross margin that depends on the farm specialisation, the level of costs, the farm 
location and other parameters. Being “standard” it can be used for comparisons among different types of farms. 
281 Public support includes all direct payments. On average, EU public support covers a share of 25% of total revenues for Italian 
farms. 
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relevant differences amongst the other market channels (including the most innovative ones such 
as e-commerce). 

Table 2: Main market channels of the three farms typologies (% of farms) 

  Traditional farms Adaptive farms Reactive farms 

Direct selling 47.2% 22.4% 68.6% 

E-commerce 12.5% 2.9% 9.6% 

Commercial companies 31.9% 26.3% 40.4% 

Cooperatives 21.6% 22.0% 15.4% 

Agri-food industry 14.8% 10.7% 21.2% 
Source: elaborations on ISTAT (2010), 6th Agricultural Census 
 
The final aspect characterising farm typologies is crop specialization. In all three typologies the 
mixed farms prevail, which is quite an expected feature in an urban context due to a more devel-
oped environmental sensitiveness (which claims for a diversification of production) but also to 
the specific market relationships of a peri-urban context. However, traditional and adaptive farms 
are often specialized in quality wine and in cereals, while in the case of reactive farms specializa-
tion in sheep is important, as well as the activity of plant nursery. The specialisation of reactive 
farms appears significantly different from the other typologies since these farms are probably 
more oriented to activities that are compatible with the presence of other gainful activities, espe-
cially agri-tourism and food processing. 

Table 3: Farms’ specialisation (%) 

Traditional farms Adaptive farms Reactive farms 
Various field crops combined 

(19.6%) 
Various field crops combined 

(22.9%) 
Various field crops combined 

(17.3%) 
Cereals (12.4%) Quality wine (22.4%) Sheep (16.3%) 

Quality wine (12.3%) Cereals (14.1%) Plant nurseries (7.7%) 
Olives (7.5%) Field vegetables (5.9%) Field vegetables (6.7%) 

Field vegetables (5.8%) Olives (4.9%) Dairying (4.8%) 
Source: elaborations on ISTAT (2010), 6th Agricultural Census 
 

As can be observed in table 3, amongst the diversification strategies adopted by adaptive and re-
active farms, agri-tourism represents the most common activity, carried out by the 6.8% of adap-
tive farms and by the 23.1% of reactive farms282. The data witness the higher differentiation of 
the reactive farms, which in particular specialise in out-farm services compared to the adaptive 
farms: more than 30% of the reactive farms offer "contractors services" and "green services" such 
as parks and green areas maintenance, whereas these activities are present in less than 5% of 
adaptive farms. 

Table 4: Farms with other gainful activities (%) 
Adaptive farms Reactive farms 

Other gainful activities (21.0%) Other gainful activities (100.0%) 
Agri-tourism (6.8%) Agri-tourism (23.1%) 

Contractors services (4.9%) Food processing (livestock) (22.1%) 
Other activities (3.4%) Contractors services (18.3%) 

                                                 
282 This feature is in line with diversification at the national level in Italy (see Henke, Povellato and Vanni, in press). 
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Social farming (2.4%) Green services (13.5%) 
Food processing (crops) (1.0%) Other activities (12.5%) 

Source: elaborations on ISTAT (2010), 6th Agricultural Census 
The case studies 
In the last 10 years a demand for new forms of quality food (local, typical, organic, etc.) has 
emerged in Rome. A significant number of citizens, starting from the experience of some reactive 
farms, but also from social and cultural initiatives, have developed an active attitude to food con-
sumption (Dell’Orco, 2010). The expansion of the culture of quality food consumption becomes 
an important opportunity for peri-urban farmers to consider a “reactive” strategy. Farmers’ mar-
kets, consumers groups and other small distribution initiatives have represented an important op-
portunity to increase the number of consumer of local organic products (Fonte et al., 2011). The 
presence of an organized offer of local organic products had a positive effect on the growth of 
organic market in the city region both at private and public level.   

Multifunctional land use is probably the theme that at the moment attracts more interest in the 
area of Rome and it is potentially able to match many of the needs that the urban community re-
veals in terms of social and environmental services. The potential large availability of green areas 
and historical sites, together with agricultural land represent a unique opportunity for a metropoli-
tan area such as Rome. Youth unemployment is leading to an increasing attention of young peo-
ple towards this type of agriculture, even when they are graduated and with an urban background. 
In particular, there is growing activism for the access of young farmers to the large amount of 
farming land potentially available in Rome (Grando and Gallico, 2013). 

Thus, the increasing interest towards multifunctional agriculture and multifunctional land use in 
Rome involves both the institutional and the private actors and a broad range of initiatives are 
emerging aimed at further enhancing the social and environmental role of peri-urban farming. 
The next section looks at these challenges from a farm perspective, looking at two farms that 
were able to cope successfully with the main challenges posed by the urbanisation process and 
the need of increasing the multifunctional role of farming in an urban context. 

The case studies presented are in fact two successful stories of reactive farms in Rome that gener-
ate from rather distant paths and develop in different way. They are, in our opinion, representa-
tive of two significant determinants of reaction in a context like the peri-urban one. One case is 
based on the organisation of professional farmers who join together in order to face the changes 
undergoing in the territory (i.e. from rural to peri-urban context). The other case focuses on a 
process of “neo-ruralism” (Mercier and Simona, 1983, Antrop, 2004), i.e. new farmers who gain 
access to peri-urban non utilised land and start a new farm business. Both cases witness an inno-
vative form of agricultural entrepreneurship in the peri-urban context generated by a new demand 
coming from urban population and also by the search for new sources of labour. Both case stud-
ies are a good example of a new way to conceive the farm business in the peri-urban context, 
driven by a multifunctional vision of agriculture. 

The first case, Agricoltura Nuova is a more typical reactive farm, since farmers were able to de-
velop their trajectory according to the external changes and in a clear multifunctional perspective 
aimed at meeting urban needs. In the second case, Casale Vecchio a fundamental role was played 
by urban dwellers in its establishment and even if multifunctionality is less apparent, social farm-
ing is an important side-activity, and leisure activities for visitors are planned for the future.  

Agricoltura Nuova 
The cooperative Agricoltura Nuova was founded in the late Seventies by a group of young unem-
ployed and activists, and nowadays it represents a successful example of reactive farm able to 
cope with institutional changes, increasing population and evolving market conditions.  
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The cooperative is firstly and mainly engaged in primary production, but it is also delivering new 
and diversified services to the city. Some of their services are delivered “on-farm” to customers 
(direct selling, locations for picnics and parties, gardening courses and didactical farming, etc.), 
whereas others are delivered throughout the city (biomass collection and composting, gardens 
care). The farm is also experimenting new development trajectories in the perspective of a more 
sustainable use of resources (solar energy, organic waste), as well as for the adoption of more 
environmentally friendly production methods (biodynamic gardens). 

The farm was established with two main aims: hampering the edification of a large green area 
with ecological and environmental values, that was attracting interest by the building sector and 
creating employment and a way of making a living through agricultural activity and to create job 
opportunities in a healthy environment). An important step in the development of the farm was 
the conversion to organic farming that started in 1990 to be certified in 1996, with the official 
renting contract of the land involving also livestock breeding. After more than three decades both 
the results have been achieved as witnessed by the following evidences. 

- The area around the farms is now a regional natural park of about 6000 hectares, the 
“Parco Regionale di Decima-Malafede”.  

- In 1996 the cooperative finally had an official renting contract of the public land after two 
decades of illegal occupation, and with the time increased the total surface, up to an area 
of 340 hectares.  

- There are about 40 persons working in the cooperative, plus others involved just in some 
moments of the year, according to seasonal needs. 

 

As already underlined, the core business of the farm is still food production and selling. The farm 
production is sold through a range of short-chain channels. First of all there are two selling points 
in the two sites of the farm. In the main selling point, in the same premises of the farm headquar-
ters, products from other local farms are also sold, in order to give customers a wide range of 
products to buy and while ensuring a retail point for other producers. The farm is a few kilome-
tres out of the city, although the green landscape does not give the idea to be close to a densely 
populated urban area. As a consequence, moving to the farm to buy food also represents a way to 
spend time in a nice environment. The main products sold are: milk and dairy, bakery (bread, 
cakes, biscuits), meat (lamb, veil, pork), fresh fruits and vegetables, fruit juices and jams, honey 
and related, aromatic herbs. The farm also holds two markets stalls in two farmers' markets in the 
city. 

Agricoltura Nuova hosted the first “offer group” of organic farmers in 2003, a specific consorti-
um of around 10 organic farmers with a short chain box scheme (“Officinae bio”, with a base on 
Cooperative Agricoltura Nuova), mainly directed to aggregated consumers. The possibility to 
deliver for free to a group of at least 5 customers facilitated in the last 10 years the creation of 
several types of consumers groups in different areas of the city.  More recently delivery strategies 
have been improved: half of the boxes are currently collected directly on-farm. Considering the 
high demand, transport has been externalised and an agreement has been found with a transport 
company that delivers products throughout Rome. Costs and time for delivery can be hence re-
duced with mutual advantages for both the farm and customers. 

Although still centred on primary productions, the cooperative has developed a range of multi-
functional activities. All these activities are favoured by the aggregative capacity of the coopera-
tive members, by proximity to the city, and by the pleasant green environment in which the farm 
is settled. Their success has inspired the activation of new ideas and initiative every year.  
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Among the activities it is worth mentioning: the restaurant, which occupies a rural building with-
in the farm, with 150 covers; the educational farm activity, open to school visits every working 
day; the dog centre and the horse-riding school with programmes of horse therapy for children, 
teenagers and for disabled people; a family recreation centre; a farm shop for organic food; the 
organisation of an experience of more than 100 plots for urban gardens (the "Orti urbani di Cas-
tel di Leva"); a composting site283. 

The relevance for the farm business of the proximity of Agricoltura Nuova to the city centre is 
evident, as urban population expresses a demand for a wide range of products and services, so 
that a vast array of multifunctional activities was the logical response. The cooperative is also 
involved in social and civic initiatives and movements that are more frequently developed in an 
urban context for the critical mass of engaged people that can gather around various issues. This 
gives even more visibility to the farms and its activities.  

The fact that the cooperative is still anchored to food production as one of its core business is 
particularly relevant perspective, as it demonstrates that a multifunctional urban agriculture can 
be successfully based on the production of food that is actually bought and eaten by urban con-
sumers, without having farms transformed in mere providers of green services. Farmers of the 
cooperative emphasize the centrality of food production in their activity and in their approach to 
the farm. 

Finally, it is interesting to note that Agricoltura Nuova experience is not isolated in the Roman 
context. At least two other similar initiatives were established at the end of the 1970s, again in a 
cooperative form with a strong political and ecological commitment of the promoters, and they 
are still active and successful. All of them are settled in protected areas, with ecological and his-
torical value, and at a close distance from densely populated neighbourhoods. 

Casale Vecchio 
Casale Vecchio farm was founded in 2006 in the Veio Regional Park (north of Roma) by a group 
of 15 families who had moved from the city to an 18th century farmhouse. Their choice of com-
munal living, their values and interests, led to the establishment of an environmentally friendly 
farm inclusive of socially disadvantaged and disabled people.  

The founder families, due to their life experiences (they were all involved in the Scout move-
ment), used to have more interest in social issues than in proper agricultural business. In a first 
phase the families owned about 5 hectares of land, and then others were bought. The original idea 
was to create a green garden for the leisure time, but the project was soon transformed in the es-
tablishment of a farm. An experienced farmer was hired to manage the farm together with his 
wife and in agreement with the funders. The involvement of disabled people was present since 
the beginning, and it has been almost continuous.  

From the foundation onwards Casale Vecchio has evolved and increased in a gradual while con-
stant way. In the first phase only the families who founded (and funded) the farm were involved 
as buyers of the products (through a purchase group), then other families, starting from founders 
friends and personal relations, joined the initiative, and currently there are about 150 households 
that buy the produce through an association, which manages a collective purchase group. There 
are also some contacts and secondary forms of cooperation with intermediaries specialized in 
local quality food. Nowadays Casale Vecchio covers about 27 hectares of land (20 directly 
owned plus 7 rented), of which 15 ha of woods and meadows and 10 ha used for growing organic 

                                                 
283The composting system was established in 2002 together with a specialized company endowed with the technical expertise. A 
part of the land rented by the farm is given to a specialized society to manage a composting site that gathers biomass derived from 
the urban green pruning from different parts of the city, through an agreement with the Municipality of Rome. The compost is 
both used to enrich the farms' soil and sold to private customers, within the city and beyond, or used to produce biogas. 
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and biodynamic fruits and vegetables. The principal activity is organic horticulture with more 
than 30 different varieties of fruit and vegetables, followed by grazing and wood production. 
Other activities include bees keeping, fruit trees and olive trees, about 250 egg laying chickens 
and some horses. 

Three main market channels are used for the farm products: on-farm selling point, delivery 
through box schemes (to be organized by customer themselves), delivery of products for kinder-
gartens-school refectories or for high quality restaurants.  

The farm has a double-faced relation with the natural park administration. Being inside a regional 
park hampers the urbanization of the area, safeguarding the natural environment in which the 
farm is inserted. At the same time it creates problems with regard to the possibility to build prem-
ises and structures which would be useful to enlarge the activities of Casale Vecchio, and to 
transform it into a real multifunctional farm. In 2007 the farm presented some projects in that 
sense, but they were rejected. The suggested changes regard structures like solar panels on the 
roof of the buildings, a small construction where a selling point could be created and where 
guests and customers could take a rest, drink something, and repair from bad weather. According 
to the farmer, this problem limits seriously their capacity to attract people, as witnessed by the 
lack of indications along the way that leads to the farm.  

Advantages of peri-urban location are relevant for this initiative, especially for the position of the 
farm, close to middle-high class neighbourhoods. This has two interesting consequences for the 
farm. The first has to do with the presence of families with a specific cultural and social back-
ground (who are interested in high quality organic products, and capable/willing to pay a price 
premium for this). The second is the possibility of finding, among the associates, various typolo-
gies of professional skills and competences that help the farmer to solve bureaucratic and/or tech-
nical problems that would be other way difficult or costly to be solved. 

 
Final remarks 
Rome is quite unique in the context of peri-urban agriculture in Italy and in Europe given its spe-
cific features and the high number of farms operating on its land. Such features offered a very 
interesting observatory of how farms change due to the pressure of non-agricultural business and 
residential needs of urban population. 

At the same time the issue of peri-urban agriculture is deeply rooted in the rural-urban dynamics 
and highly influenced by the social and economic contexts of both the systems. For this reason, 
Rome does not have to be considered as a paradigmatic case. With regards to this, and given the 
complex and multifaceted structure of the urban systems in Italy, it would be very interesting to 
carry out a more exhaustive and comprehensive analysis, in order to analyse the different drivers 
of reactivity to the urbanisation process in other metropolitan contexts. 

With regard to the methodology used in this paper, we focussed on three main inter-chained is-
sues: the first step was identifying the “professional” farms among the whole farms recorded by 
the latest census, that is those making a business through stable and fruitful market relationship. 
However, it is worth remembering that hobby and residential units are still recorded in the Census 
as “farms”. The second step was that of classifying market farms in three typologies according to 
their capacity to react to the urban pressure: traditional, adaptive and reactive. Finally, we ana-
lysed through two case studies the features and the determinants of reaction of reactive farms. 

Our study shows how even in highly urbanized environments a pro-active and innovative peri-
urban agriculture can be a pillar of a sustainable farming system that gives a contribution to feed 
cities in a healthy way, while supplying an increasing variety of services to urban population. 
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Peri-urban agriculture contributes also to set a new environmental awareness, being a catalyst of 
initiatives aiming at moving towards sustainable urban and peri-urban models. 

It is important to remark that our “traditional” typology is by no means synonymous of marginal 
or declining agriculture: on the contrary, some of the traditional farms are well-established busi-
nesses providing food for the local population, but also exporting in other regions and abroad. 
Our main concern was just that of identifying successful reactions to the urban pressure that 
works as an exogenous stimulus for farm diversification. In the same way, adaptive farms are 
also interested to some extent by forms of farm diversification and by the supply of new products 
and services, but their main feature is the tendency to shift part of the work force off-farm. This 
strategy fits particularly well in a peri-urban context, since there are other job opportunities in the 
cities; however, the main constraint is that this opportunity is always strictly dependent on the 
off-farm and off-agriculture job market. In other words, the success of the pluriactivity and of 
part-time farmers is entirely dependent on external drives.  

In the case of reactive farms, the search of diversification makes farms more flexible in adjusting 
to the demand of new products and services. However, also in this case one could spot in a dou-
ble-faced powerful constraint: the size of the markets for product diversification, which often has 
the feature of a niche market, and the structural dimension of farms, that sometimes do not let the 
new activity expand the their theoretical optimum. The first case-study witnesses the possibility 
to enlarge the market niche even relying upon alternative channels like direct selling and box 
schemes.  

Public support in another issue emerged. Data show that while it is currently quite relevant for 
adaptive farms, it plays a more marginal role for traditional and reactive farms, as also confirmed 
by the two case studies. This may be due to different reasons but especially to the lower revenues 
of adaptive farms compared to the other two typologies. At the same time it would be desirable to 
increase the role of public support to the full time and the more market-oriented farms, by focus-
ing more on the specific needs and of peri-urban areas. 

Finally, we would underline the key role of multifunctionality for the evaluation of the drive of 
changes in the peri-urban farm business. The case-studies suggest different paths to 
multifunctionality and some of the potentials and obstacles for the development of a diversified 
farming business. The first case, in particular, witnesses the possibility to enlarge the range of 
green services that a farm can deliver if context and capabilities are adequate. To conclude, it 
may be argued that peri-urban agriculture had no room in a productivist approach based on a 
clear distinction between the role of urban and rural areas, whereas in a post-productivist view, 
peri-urban agriculture can have a promising future through multifunctionality and diversification.  
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Abstract: The basis of this paper are the results of a research work which has been carried out 
between 2010 and 2012 within the project “Local agriculture and sustainable consumption in the 
alternative food networks” funded by the Ministry of Research (PRIN 2008). The main objectives 
of the project were to analyse the diffusion of the Solidarity Purchasing Groups (GAS) in the city 
of Rome and to analyse their characteristics, current status and future prospects. The aim of the 
university research team was not just the production of academic papers; rather to start an interac-
tive mutual learning process with the GAS movement. To that end we organised open and public 
presentation of the research project and, since the beginning, we planned the construction of a 
digital map intended as an information and management tool for the Gas movement. As we will 
discuss in the following sections, some representatives of the GAS movement harshly criticised 
the mapping plan, both for the method of its construction and for questions of content. In this 
paper we present the main findings of the research and discuss the reasons at the basis of the con-
flicts arisen on the map. 

Keywords: Alternative food networks, sustainable consumption, Solidarity Purchasing Groups, 
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Introduction  
The basis of this paper are the results of a research work which has been carried out between 
2010 and 2012 within the project “Local agriculture and sustainable consumption in the alterna-
tive food networks” funded by the Ministry of Research (PRIN 2008). The main objectives of the 
project were to analyse the diffusion of the Gruppi di Acquisto Solidale (Solidarity Purchasing 
Groups; henceforth, GAS) in the city of Rome and to analyse their characteristics, current status 
and future prospects. The GAS are groups of households that cooperate in purchasing food and 
other goods directly from producers on the basis of ethical and environmental criteria and consid-
erations of solidarity. They present themselves as a movement with a shared critique of the domi-
nant model of consumption and production, a movement whose aim is to contribute to the con-
struction of a more sustainable economy by promoting ecological citizenship and sustainable 
consumption. 

Our aim, as university research team, was not just the production of academic papers, but also to 
start an interactive mutual learning process with the GAS movement. To that end we organised 
open and public presentation of the research project and since the beginning we planned the con-
struction of a digital map intended as an information and management tool for the Gas move-
ment. As we will discuss in the following sections, this plan was strongly contested by same rep-
resentatives of the GAS movement. In this paper we try to discuss and reflect on the reasons at 
the base of such conflicts. 
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The paper is organized as follows. First, we describe the results of the surveys conducted on the 
GAS in Rome and on their suppliers. Then, we present the process of construction of the digital 
map AGRILOC and discuss the animation activity carried out over the research period. In the 
final section we summarize the main findings and conclusions.  

 
The survey work 
Our research focused on the GAS movement in Rome. The first step of the research was devoted 
to collect the data needed to test whether the five dimensions (localization, environmental sus-
tainability, community building, collective action and the creation of new infrastructures of pro-
vision) envisaged by Seyfang (2006) as essential components for achieving the transition to sus-
tainable consumption, are part of the theoretical framework guiding the action of the Solidarity 
Purchasing Groups (GAS) operating in Rome, Italy. At this aim two surveys were conducted: one 
on the Roman GAS and the other on their suppliers.  

 
The Roman GAS survey 
GAS are indeed a little known and very dynamic reality, with new groups being created continu-
ously and old groups stopping working altogether. This makes difficult even to establish the di-
mension of the universe of GAS in Italy and in Rome. In October 2010, when our field investiga-
tion started, according to the National GAS Network list (www.retegas.org) there were 58 GAS 
operating in the province of Rome, but it was soon clear that many more were operating in this 
territory. As a matter of fact most of the GAS operating in Rome are informal groups, while just a 
few of them are organized as formal associations and many of them, especially those organized at 
the working places, are not registered in the Network list.  In order to acquire information about 
this still mostly unknown and rapidly changing population, we followed a snowball survey popu-
lation. We first contacted all groups recorded in the Gas network list and interviewed a repre-
sentative of each of these GAS. During the interviews we asked them if they were aware of other 
groups that were not already recorded in the list provided by the National GAS Network. By De-
cember 2011, at the end of the survey work, we were able to list about 160 GAS operating in the 
roman area.  

We interviewed the representatives of 28 of these groups with face-to-face in-depth interviews. In 
our sample we tried to cover different types of GAS, both smaller and larger, in different areas of 
the town, with different ideological backgrounds. We stopped the interviews when we realized 
that the new ones failed to add any relevant new information to our research. 

The semi-structured questionnaire that guided us was open and flexible, allowing new questions 
to be brought up during the interview. It was structured around the following sections: identifica-
tion of the characteristics of the GAS (foundation year, number of adherents, age structure, pro-
fessions etc.); short history of the GAS (objectives and motivations); purchased goods (quantity, 
quality, source; criteria used for the selection of providers and goods); group organization with 
respect especially to orders and delivery of goods; social relations inside the GAS, relations with 
the producers, in the area and with the institutions284.  

The information gathered through the survey (tab.1) depict the GAS in Rome285 mainly as in-
formal groups, each GAS comprises a variable number of households (from 5 to 300, with 50-80 
being the most frequent range).  

                                                 
284 NVIVO9 software was used to analyze, classify, sort and arrange the collected information in relation to the dimensions of 
sustainability considered relevant by the actors.  
285 For more in-depth information about the survey and its findings, see Fonte (2013a) and Fonte and Salvioni (2013)      
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The first GAS in Rome were founded near the beginning of the last decade (2001, 2003) and 
were inspired by the experience of their counterparts in northern Italy. In Rome, GAS have vari-
ous ideological origins, they are often linked to social movements, especially to the experience of 
Centri Sociali286 and Fair Trade Shops, but also the Scouts Movement, workplaces, parishes and 
mothers' initiatives at schools. The different origins and socio-political context in which the GAS 
operate affect their objectives, inspiration and form of organization. For example, the groups 
started at workplaces or by a well established organization tend to have a more vertical organiza-
tion with one or few people providing for the entire organization of the group. However, most 
GAS lend great emphasis to participation in the organization as an element of democracy and 
political consciousness. We are able to provide data on the 2010 expenditure for thirteen out of 
the twenty-eight GAS interviewed, which amounts in total to 649,500 euros, with an average ex-
penditure of around 50,000 euros per group. If we multiply 50,000 by 160 (the approximate num-
ber of GAS active in Rome), total GAS expenditure in the province of Rome comes to about 
8,000,000 euros. 

Most members are in the age cluster between 35 and 50, with a medium-high level of formal edu-
cation and belonging to the middle class, but not necessarily the upper middle class: GAS mem-
bers are most frequently employed in public (e.g. teachers, researchers) and private (e.g. bank 
employees) service or as professionals (e.g. medical doctors, archaeologists, journalists); but we 
also found many artisans, the self-employed, retired people, students, the young (and less young) 
with precarious jobs and lower-status employees, or, as one interviewee said, ‘proletarized mid-
dle class’. Even if GAS members may be characterized as belonging to the 'middle class', there is 
a widespread perception that their household operates on a tight budget and it is difficult or im-
possible to get healthy food at 'accessible' prices in the dominant market. 

Tab. 1 – Main characteristics of interviewed GAS 
ID Year of 

institution 
Context / ideological origin    Number of 

participating  
households 

Annual average 
expenditure  

(€ / 2010) 
GAS11 2010 Mothers of children's at primary school  30 14,500 
GAS21 2003 Friends; some  were scouts together 20 - 
GAS22 2009 Environmental association 200 120,000 (2011) 
GAS31 2007 Friends 70 42,000 
GAS41 2000 Centro sociale 80 39,000 
GAS42 2008 Environmental non- profit association 10 - 
GAS43 2009 Fair Trade shop 50 - 
GAS51 2004 Fair Trade shop 10-15 20,000 
GAS52 2005 Workplace 30 - 
GAS61 2006 Centro sociale 30-40 - 
GAS62 2008 Sports association 5-6 - 
GAS63 2004 Fair Trade shop 60 55,000 
GAS64 2004 Political Party (left) 30 - 
GAS71 2008 Centro sociale 20 - 
GAS81 2005 Active citizens 50-60 - 
GAS91 2008 Group of mothers 10-15 - 
GAS101 2004 Popular Solidarity Purchasing Group  60 30,000 
GAS111 2007 International Non-Profit Civic Association 20 - 
GAS112 2009  Christian Workers Italian Association 100 51,000 
GAS113 2010 Workplace 35 - 
GAS121 2008 Fair Trade Shop 50 25,000 
GAS131 2004 Group inspired by Catholic ideals 30 53,000 
GAS151 2005 Popular Solidarity Purchasing Group 45 - 
GAS152 2009 Political party (left) 20 - 

                                                 
286 A Centro sociale is a physical space used by a group, or a movement, or one or more organizations offering cultural, recrea-
tional and political activities. 
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GAS181 2009 Cultural association/ Left-wing political party 35 21,000 
GAS201 2008 Cultural association 33  - 
GAS202 2009 Friends; some were scouts together 150 145,000 
GAS01 2009 Active citizens 66 34,000 

                                                                         Total annual expenditure for 13 GAS:   € 649,500 
 
According to its own vision, the GAS movement is both a response to the industrialized organiza-
tion of the food system and to the ‘specialized’ organization of organic food provision for a very 
restricted elite of consumers. Starting from this common base, we find in the movement a varia-
tion in strategies, ideologies and organizational forms: for some – especially GAS organized at 
the working place and GAS associated to cultural and environmental associations - the GAS is 
considered a ‘service’ provided to members of an association or colleagues at work; for others 
(the majority of the groups we interviewed) it is a strategy to change the world, the economy and 
society.  

Food is at the center of GAS collective action because it can have a political impact. Food is a 
universal, fundamental need that creates an intimate relation among people. Starting from food 
makes it possible not only to theorize, but to practice change through critical consumption. But 
since the supermarket is the expression of an unsustainable / unjust food system, the GAS needs 
to build an alternative system of provision. 

At the center of a more just and sustainable food system there must be a ‘just price’. Coherently, 
for GAS in Rome, the objective it is not to pay the minimum price for food, but to pay a just 
price, a price that is fair to both the producer and consumer and that takes account of all costs, 
starting from environmental and labor costs. According to GAS in Rome, only prices that are fair 
to wide strata of consumers translate into real sustainability, transforming organic food from 'an 
elite product' into an instrument for the transition to a new model of food production. Determin-
ing a price that is 'just' is considered a very complex matter though. As a matter of fact, in a rela-
tion of trust with the producer, the assumption is that in general terms the price set by the produc-
er is the ‘just’ one (i.e. economically, environmentally and socially sustainable for him/her).  

In order to obtain organic food at accessible prices, a direct link between consumers and produc-
ers is extremely important. In the direct relation with producers, local, small producers are privi-
leged for many reasons. The choice to buy local organic food is linked to the quest for sustaina-
bility, but it also depends upon the objective of constructing a direct relation with the producer. It 
also has other important effects, like enhancing typicality and biodiversity and supporting the 
local economy. Furthermore, small producers have preferably less intensive production practice; 
GAS want to sustain people/producers who go back to the land, and usually these people are un-
likely to have a large farm; GAS want small farmers to continue to exist because they are valued 
as stewards of biodiversity. On the other hand, for small farmers GAS are an important market 
and a more direct, personal relationship may be established with them. Only a personal relation-
ship with a farmer may build a relation of solidarity and trust.  

By consequence, sustainability, local organic food, solidarity and preferences for small farmers 
are strictly interrelated.  

Solidarity and community building is another dimension of the GAS vision of sustainability. Sol-
idarity is practiced among members of the GAS, with workers, especially the immigrants, with 
communities or people in difficulty, but what is specific of GAS is solidarity in the relation with 
the producers, It is an important criterion in the choice of producers.  

In order to pursue the objective of providing organic food at accessible prices, GAS need to build 
a social network in their area. Acting collectively as GAS empowers people, enabling them to 
make effective choices about the provision of their food. A direct relationship with producers 
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enables GAS to participate in the choice of how food is produced and distributed, how other hu-
mans and animals are treated. It enables them to rebuild social relations. Only through collective 
action they are enabled to build a new, more just and sustainable food provision system. 

In conclusion it is found that the GAS strategy to make organic food accessible and food systems 
more sustainable is based on a social practice of food provision reproducing the five dimensions 
of sustainable consumption as identified by Sayfang: locality, reduction of ecological footprint, 
community building, collective action and the construction of new infrastructure.  

 
The providers of the Roman GAS 
We interviewed 15 firms: 13 farms, 1 flour mill and pasta producer, 1 a distribution platform, 
born from the initiative of two farms (social cooperatives).287 One first observation is that it is 
evident from the life story that the choice to work in agriculture is a conscious one, made by peo-
ple with strong human capital, who have experimented other activities in their lives, but have 
chosen to farm for passion and love of nature. Only in two cases, both very small farms, a sense 
of constriction and lack of alternatives prevail.  

Contrary to what expected, farms are structurally very different. Six farms have a budget below 
20,000 Euro, while other six over 100,000 Euro. The difference in size also implies differences in 
the organization of work. Five firms employ salaried work, often with part-time contracts. Almost 
all farms are certified organic (two in conversion, one organic not certified). 

In all farms, direct selling contributes to increase and stabilize work. The availability of family 
work is very important in order to satisfy the increased need of work. From the interviews it is 
also clear that the main economic strategy is not directed at pursuing growth, but stabilization and 
autonomy, a strategy that van der Ploeg (2008) calls “re-peasantization”. Innovative choices are 
related to organic methods of production, diversification of activities and cultivation, conserva-
tion of biodiversity, communication with the consumers, solidarity and social activities, like initi-
atives of educational farms or social care though farming. Among all these innovative strategies, 
direct selling is considered central in order to lower economic and technological dependency and 
regain autonomy. More in general, apart from being considered part of the peasant tradition, di-
rect selling is a way to establish a direct link with the consumers finalized to build and valorize 
the specificity and quality of the farm products. This explains why conventional markets are ex-
cluded from the possible selling strategies of the interviewed farms, while complementarity is 
looked for with many other forms of short chains: on-farm selling, box-schemes, selling to restau-
rant and especially farmers markets. 

Farmers are still critical of their capacity to build networks among farmers or to be important 
collective actors of territorial development, but what they consider most likely is a new alliance 
with critical consumers, who already have a sensibility toward sustainable development.  In the 
strong version this new link with consumers aim to build involve consumers in the farm produc-
tion plans and risk sharing, for the construction of a stronger local economy; in the weaker ver-
sion, directs the farm toward a diversification of activities in order to satisfy an increasing range 
of consumers needs, in coherence to a vision of multifunctional and social role of agriculture.   

Production of a digital map 
One of the goals of the university research team was to disseminate and share the results of the 
research not only within the academia, but also within the Gas movement. The means to meet this 
goal has been identified in the production and publication of a digital map based on the data gath-
ered through the surveys.  

                                                 
287 For more in-depth information about the survey and its findings, see Fonte (2013b). 
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The information collected during the interviews with GAS representatives and with producers 
were first saved and organized in a relational database management system as a collection of ta-
bles, and then represented through a geographical map of GAS and their providers. This, in the 
minds of the researchers, should have reduced the complexity of data, improved access to as well 
as understanding of them.  

The digital map, hosted in the website of the university of Naples (www.agriloc.unina.it) where 
the university research team was based, is constructed with Joomla! software288 and it is com-
posed of a Map with the geographical localization of the GAS in Rome, from which it is possible, 
clicking on the placemark, to access a card with some basic information about each GAS (name, 
address, contacts, objectives, specificities, providers). Similarly a map and a card is provided for 
each supplier. 

By accessing to Agriloc, it is easy to locate all the Roman Gas (red signposts) and their suppliers 
(green signposts) identified during the research work (Figs. 1 and 2). When clicking on specific 
production units, Agriloc opens a card that allows the user to identify the food products sold by 
the specific farm. Similarly, when clicking on a specific GAS, Agriloc allows the user to retrieve 
the Card containing contacts of the group and, in the case the GAS had been interviewed, the 
information about goods purchased and their providers.  

Two other digital products inspired the production of AGRILOC. The first is ALTERMAPS, a 
digital map reporting all the “alternative” activities operating in Rome, such as fair trade shops, 
organic food shops, recycling activities, etc. Since last August, after the change of management in 
the City of Alternative Economy and especially the exhaustion of any financial resource for its 
operation, ALTERMAPS is no longer accessible.  

The second product is an archive were GAS and their providers in Italy can registered as part of 
the national GAS Network (http://www.retegas.org/index.php?module=pagesetter&tid=3) 

                                                 
288 Joomla is a free and open-source content management framework (CMS) for publishing web content. 
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During the research work the university team was also involved in an animation activity aimed at 
enhancing networking and mutual learning among participants of the Gas movement in Rome. 

The representatives of the GAS and the farmers supplying the groups were invited to participate 
to several workshops organized and carried out with the collaboration of the people working at 
the City of Alternative Economy (Città dell’altra economia) a space sponsored by the Province of 
Rome and devoted to alternative businesses such as the marketing of organic food, crafting with 
recycled materials, open source software production, etc. 

A first workshop was organized at the City of Alternative Economics in Rome in October 2011 to 
present the philosophy underlying the research, to discuss the plan to use the information gath-
ered through the survey to produce a digital map, and to ask for collaboration on the survey to the 
representative of the GAS movement.290The workshop brought together representatives of the 
roman GAS network (Retegas), the representatives of a few GAS operating in Rome, some farm-
ers already supplying the roman GAS as well as representative of the organic farmers and of local 
authorities dealing with agriculture, public food procurement etc. Overall the meeting gathered 
around 30 people. The presentation was followed by a very lively debate during which the farm-
ers discussed the main problems faced during the provision of the Gas and other alternative food 
networks. For example they expressed discontent about the low flexibility of the software pro-
gram used for the management of orders by the Roman GAS (GESTIGAS) and pointed out to the 
logistic problems encountered in the delivery of goods (e.g. need to share transportation and 
warehouse space). The Gas representative, on their side, discussed about problems encountered 
on the demand side, for example the difficulty in finding fruit suppliers especially during the 
summer period.  

A second workshop was organized again at the City of Alternative Economics in Rome in No-
vember 2011. Around 10 suppliers (farmers, fishermen and artisanal food processors) and the 
representatives of 10 GAS attended this second meeting. During the workshop the representatives 
of the Roman Gas were invited to briefly introduce the story of their group, to describe their in-
ternal organization and report about the main problems faced. The suppliers, mainly farmers but 
also a fisherman and artisanal food processors, described their previous experience with the Gas 
movement and the main problems experienced in their relationship with the Purchasing Groups. 
The rationale behind this exchange of information was to promote the dissemination of good 
practices both on the supply and demand side, as well as to strengthening the cooperation be-
tween food suppliers and purchasing groups.  

A third meeting was organized in October 2012 to present the results of the analysis produced on 
the basis of the information gathered through the survey. Even in this case the presentation was 
followed by a lively discussion. Criticisms were concerned about the method followed in the con-
struction of the map and the content of the map. About the method it was contested that techni-
cians didn’t take care to make the new map compatible with the other maps already available on 
the web. So the new map was only duplication, destined to ready obsolescence. About the content 
of the map, it was discussed if first of all the movement needed another map. According to some 
people, the map was potentially dangerous because it didn’t respect the privacy of producers and 
consumers groups.  Furthermore marketing offices and unscrupulous entrepreneurs could use it in 
order to build fake solidarity food chains and ethical economies.The participants were especially 
worried about the risk to attract too much attention on the purchasing groups and, hence, to be 
exposed to excessive competitive pressures. In fact, the GAS movement is well aware of the en-
trepreneurial potential of the social innovation they propose, as well as of its ability to perceive 
and satisfy the changing demand for food originally expressed by ethical and conscious consumer 
activists.  

                                                 
290 Other meetings were organized with individual groups to present the research activity and ask for their collaboration. 
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Since the innovative organization of the alternative system of food provision is still immature and 
inefficient, as it often happens in the early stages of innovation (Rosenberg, 1976, 195), it cannot 
compete against established market solutions. Under these circumstances the GAS movement 
feels the need to operate in niches separated from the dominant market, i.e. in spaces that shelter 
them from mainstream competition and protect them against too harsh selection, allowing for 
experimentation and co-evolution of technology, user practices, and regulatory structures (Schot 
and Geels, 2008). The participants to the niche can take advantage of ‘agglomeration economies’ 
that can in turn arise from a variety of mechanisms, such as the possibility for the purchasing 
groups to share suppliers or for firms to share logistic infrastructures and information about pur-
chasing groups. Again, the existence of a thick markets in the niche may help ironing out firm-
level shocks or facilitating matching, or the possibility to learn from the experiences and innova-
tions of others. 

Finally, it was stressed that the map was not dynamic, but static and, since supposedly there were 
no resources devoted to its maintenance and updating, it was destined to quick obsolescence. A 
debate was also open if update of the map should and could have been the task of the movement, 
rather than of specialised people, and if everybody in the movement should and could receive the 
necessary formation in order to become able to use and modify the map. 

Conclusions 
The research activity on the GAS movement in Rome has unveiled many interesting characteris-
tics of this movement and of its participants.  

First, the information gathered through the survey allowed the research team to find the GAS 
strategy to make organic food accessible and food systems more sustainable is based on a social 
practice of food provision reproducing the five dimensions of sustainable consumption as identi-
fied by Seyfang (2006): locality, reduction of ecological footprint, community building, collec-
tive action and the construction of new infrastructure. According to the results of our research, 
the roman GAS movement expresses a vision of strong sustainability, that prefigures a different 
socio-technical regime and a new form of governance in the food system, around the re-
articulation of economic, social and environmental values. The new food regime is seen as com-
petitive rather than symbiotic with the dominant model, and is based on the re-construction of a 
viable local food economy, in which food is partially de-commodified and production is re-
organized and regulated around needs, prices and values shared or negotiated by both producers 
and consumers.   

The screening of the suppliers has disclosed differences both in terms of business structures and 
organization. The common trait revealed by the interviews is that the suppliers in Rome (quite 
differently from results in other regions of Italy) feel they do not have the capacity to build net-
works among themselves or to be important collective actors of territorial development. On the 
contrary they put their trust on the ability of the critical consumers for facilitating the transition 
toward a sustainable food system and a stronger local economy.   

The animation activity carried out during the research allowed the research team to further inter-
act with the participants to the GAS movement and better understand how well the movement is 
conscious to have revealed a market opportunity. They are also conscious that such opportunities 
may be harvested by other innovative food business activities that, for example, substitute the 
personal direct relationship between consumers and producers with a computer-mediated com-
munication.  

The participants to the GAS movement feel the movement, though successful, is still fragile in 
terms of organizations. This explains why they feel the need to operate in niches separated from 
the dominant market, i.e. in spaces that shelter them from mainstream competition and protect 
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them against too harsh selection, in this way allowing nurturing and experimentation with the co-
evolution of technology, user practices, and regulatory structures (Schot and Geels, 2008). This 
voluntary segregation from the dominant market is also the rationale of the criticisms moved to 
the mapping project developed by the research team. The participants to the GAS movement 
were for example worried by the chance that conventional farmers, aimed at harvesting the busi-
ness opportunity being created by the GAS movement, may have free access to the list of provid-
ers selected with great care by the purchasing groups in this way mining the consumer trust. The 
criticism moved to the mapping project actually impeded the appropriation of the map by the 
GAS movement. The data collected will be, anyway, used by a new project financed by the Prov-
ince of Rome that aims to create an ‘OPEN DATA‘ bank on the solidarity economy.  
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Abstract: Due to population growth on a global scale and changing of food habits in developing 
countries (food transition), the growing demands for food raw materials could lead to a different 
system of trade flows of food products and each country could be called upon to contribute more 
heavily to the production of food for domestic consumption. Several countries are designing poli-
cies to foster proximity agricultural production in order to meet local demand and capable to 
structure new models of short chains on a regional scale. Local Food Systems (LFSs) can be de-
fined as alternatives to globalized food model that are based on complex relationships between 
agricultural production, processing, distribution and consumption in a given area. The main aim 
of the research is to analyze both demand and supply in the food chain addressed to mass catering 
in Lombardy, the most populated Italian region. The research was based, with regard to the 
school catering, on a questionnaire sent to all the Municipalities of Lombardy. In Italy, the mu-
nicipalities are responsible for providing canteen service in primary schools. The questionnaire 
was created though a participatory approach with all the stakeholders involved in the regional 
food systems (Local Authorities at regional and local administrative level, Non State Actor and 
private sector, namely catering companies) under the supervision of the research group of the 
University, as leader of the project. The questionnaire allowed to collect a huge quantity of data 
as the number of meals provided, the frequency distribution of 47 products and their origin (from 
conventional, sustainable or organic agriculture). With regard to the other types of institutional 
catering (hospitals, kindergartens, day-care institute etc…) an average diet for each type of mass 
catering was calculated, referring also to national and regional guidelines. The present work has 
the objective of studying the dynamics of agricultural production and consumption for the over 
212 million meals per year for schools, hospitals, nursing homes, etc.. Through the use of a Geo-
graphical Information Systems software the major constraints to the implementation of LFS mod-
el were studied and it has been proposed an evaluation approach of the concept of "local" for the 
different stakeholders involved, on different scales. 

Keywords: Local Food System, participatory approach, demand driven, regional scale 

 

Introduction 
The growing interest for food quality and for its relations with all aspects of human life and habi-
tats is accompanied by an increased awareness that food - or rather the food cycle - is a strategic 
point of view to understand and direct some of the main elements of our models of development, 
which structure could be affected at local, regional and global levels by simple changes of life-
styles and consumption patterns of single consumers. Lifestyles incorporate and influence envi-
ronmental, social and ethical issues. Among these issues some of them are healthy food, quality 
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standards for agricultural products, improvement of environmental performance, land care, social 
cohesion, the reconnection of urban and country areas, the rational use of energy resources and 
means of production, and much more (Bocchi et al., 2001). 

Given the primary relevance of the agrifood system, the farming community nowadays experi-
ence, even in the Italian and Lombardy context, a phase of strong economic difficulty and loss of 
identity, which requires a rethinking of some of its key constituents to find systemic solutions to 
reverse the trend of this structural crisis which bad externalities reflect on other economic and 
social sectors.  

The research project Bioregione291 has set itself the goal of developing approaches and tools to 
design a regional food systems capable of economic self-sustaining in order to generate systemic 
positive effects, a similar process are undergoing in different areas of the world  with the so-
called  experiences of local food systems, now depicted also by academic research (Feagan, 
2007). The general objectives of the research are to improve the sustainability of agrifood cycles 
in Lombardy enabling the conditions for a virtuous meeting between an organized demand of 
quality foods and different types of local sustainable production The final goal is to promote a 
change in agricultural production and its sustainability over time. This will became a baseline 
condition for an overall improvement of the environment and landscape and for the preservation 
of an equilibrium between urban and rural areas. 

 
Local and sustainable agrifood system: an overview 
In Western countries, agriculture mainly produces goods (commodities) for the global market and 
for the agribusiness sector, according to a dominant model  which is highly centralized, consist-
ing of large food processing and marketing companies that are increasingly operating on a global 
scale (Van Der Ploeg, 2008). 

The effects of globalization are particularly acute in agriculture, especially in Europe with a sig-
nificant increase of the “food miles”, which represent the distance between the point of produc-
tion and the point of consumption as recently stated in 2012 by the report “Agricoltori e filiera 
corta (Farmers and Short Food Supply Chain)” of Italian National Institute of Agricultural Econ-
omy. 

At the same time several stakeholders have highlighted the unfair situations between the food 
industry and farmers, in fact the latter retain a limited amount (16%) of the added value produced 
by the entire food chain, while higher percentages are the prerogative of the other relevant actors 
(Nomisma, 2008). 

In addition, the cost for long-range transports of goods, especially of that agricultural commodi-
ties characterized by low prices, represent a limitation that in the future could be binding; moreo-
ver they generate a negative externality in terms of fossil fuels consumption, increase Green 
House Gases (GHG) and therefore the total environmental impact of the entire cycle (production 
- consumption – waste). This approach has its roots in the increasing demand for food commodi-
ties, as determined by major population surge on a global scale and by the change of the con-
sumption habits of the middle and higher class of developing countries (nutrition transition), 
which could lead in the future to a different system of trade of food products and each country 

                                                 
291 Project BIOREGIONE: Promote a local and sustainable development through the territorial organization of the demand and 
offer for food products consumed by the institutional canteen systems (2012 – 2014) – funded by Fondazione CARIPLO in which 
participate: Università degli Studi di Milano Dipartimento di Scienze Agrarie e Ambientali (DiSAA) - Laboratorio di Geomatica; 
Università degli Studi di Milano Dipartimento di Economia Management e Metodi quantitativi (DEMM); Politecnico di Milano 
Dipartimento di Architettura e Pianificazione (DiAP) - Laboratorio Analisi Dati e Cartografia (LADeC) - Laboratorio di 
Progettazione Ecologica (LPE), Politecnico di Milano Dipartimento Built Environment Energy, Science and Technology (BEST). 
Scientific Coordinator: prof Stefano Bocchi. 
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could be called upon to contribute to a greater extent in the production of food for domestic con-
sumption, some countries such as Russia, Japan, China and the MENA region are acting accord-
ing to Food Security Plans, which led different answers to the same question to secure national 
food consumption, such as  cultivation of new lands, tariffs on imported food commodities, land 
grabbing in African countries, etc. 

All these reasons seem to push towards the development of local agrifood system in order to meet 
local demand and to structure new models of short chains on a regional scale. These will also 
help to rebuild multifunctional agrarian regions with high ecological and environmental values 
through the enhancement of  agroecosystems services (reduction of GHG, mitigation of micro-
climate, ecological corridors, High Natural Value Farmland). 

Local Food Systems (LFSs) can be an important tool for local development as they are able to 
locally retain a significant share of added value and LFS may be the driving force for local devel-
opment under different aspects: territorial, economic, employment, social, cultural and environ-
mental. 

Local Food Systems can be defined as alternative model to the current globalized one. LFSs rely 
on complex and deep relationships between agricultural production, processing, distribution and 
consumption in a specific place (Dunn et al., 2010). 

At this point a better insight on what is meant by the term "local" and what characteristics and 
perceptions of the different actors attribute to him, should be undertaken. 

Unlike organic farming, there is no universally accepted definition or regulation of the terms "lo-
cal food/local production". In part, it is definitely a geographical concept related to the distance 
between producers and consumers. But in addition to the geographic proximity between produc-
ers and consumers, however, local food can also be defined in terms of social relations and food 
supply chain that it generates. Geographical proximity is thus only one component of the defini-
tion of "local" (Thompson et al., 2008). There are several other features that consumers usually 
associate with the definition of local food systems, in particular methods of production. For ex-
ample, sustainable production and distribution practices aimed at reducing the use of pesticides, 
fertilizers and energy, protecting the environment, and promoting the protection of biodiversity 
and agrobiodiversity. Some consumers extend the definition of sustainable agricultural produc-
tion to include fair labor practices and animal welfare. 

In January 2011, the EU Committee of the Regions has forcefully place the LFSs issue to the 
attention of the EU institutions, through a formal request for an outlook opinion to the EU Com-
missioner for Agriculture Dacian Ciolo . In the document, the rapporteur, Lenie Dwarshus-Van 
de Beek, (Official European Journal, 2011) member of the provincial government of South Hol-
land, setting out the issues and problems of European agriculture in light of the challenges of the 
new CAP (Common Agriculture Policy) and proposed support for LFSs as a tool for the devel-
opment of agriculture and rural areas. 

In the United States, with a certain advance on Europe, the issue of LFSs was analyzed in May 
2010 by means of a report by the USDA (United States Department of Agriculture) which out-
lined the concepts, impacts and consequences, anticipated in July 2007 by a report of the NACO - 
National Association of Counties on the same issue (Martinez, 2010).  

The processing and distribution of food, although heavily influenced by tradition, have seen in-
tensive innovations, leading to changes in the way individuals consume. One of these changes is 
the consistent growth of the habit of eating out of home. Consuming food outside the home in-
volves a number of practices such as eating at commercial establishments that are specialize in 
food (restaurants, fast food restaurants and cafeteria) and those that offer food as a part of their 
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services (school, hospitals, retirement home, hotels, in-flight meals), and non-commercial alterna-
tives such as the homes of relatives and friends. 

The institutional catering, and the school in particular, represent an important meeting point be-
tween production and consumption, which invest Public Administration and School Board with 
great responsibilities because allows parents and citizens to participate in choices and responsibil-
ities, moreover is an interesting market for producers. 

 
Materials and Methods 
These research activities (2012-2015) was designed starting on the peculiarities of the Italian In-
stitutional School Catering System which is managed by the municipalities that can provide the 
school meals in-house or through a call for tender (almost 100%). The first analysis was carried 
out on the mass catering system of public schools in Lombardy, using a questionnaire created by 
a working group selected among the stakeholders of this system (representative of Local Authori-
ties, private catering companies, farmers, parents etc.) and with the support of the university. The 
questionnaire included a qualitative part (15 questions to detect the type of service, the presence 
and the checks carried out by the canteen responsible designed by each schools, perspective on 
the policies and directions of Municipalities, aimed to understand the will of increasing or de-
crease the purchase of organic and/or local food) and a quantitative part (number of meals pro-
vided per day,  data on the frequency and distribution and types of food products of 47 references 
related to fruits, vegetables, milk and dairy products, meat and meat products, cereals and cereal 
products, vegetables and other foods). The questionnaire was delivered to all the 1544 municipal-
ities in Lombardy of which 40% of municipalities answered by completing the questionnaire, 
accounting for 71.2% of the total population of Lombardy (about 10 million inhabitants). The 
sample data account for about 6.22 million meals per month. Extrapolating the data to all the mu-
nicipalities in the Lombardy school canteens are delivered more than 9,000,000 meals per month, 
which means about 450,000 meals per day. This survey allowed us to measure the volumes of 
food products consumed in the schools systems. 

For the other type of public mass catering system an indirect methodology was carried out using 
data of the National or Regional Statistical  systems in order to estimate the number of meals 
consumed per day in hospitals, kindergartens, day-care institute etc…, and an average diet was 
used as a benchmark in order to estimate the volume of food product consumed. 

The evaluation of the agricultural sector potentialities was carried out using the data of the Land 
Use provided by the Regional DG Agriculture office, according to CAP subsidizing schemes and 
National Agricultural Census. 

 
Results  
 
The distribution channels in the LFS 
The market typology of the agricultural products can be either direct selling or through middle-
men, a comprehensive comparison matrix is reported in table 1. Direct sale to the consumer is the 
distribution channel, often called "farm to fork", the different types of activities belong to this 
channel includes: farmers who direct sell their products (farmers' markets), Community Support-
ed Agriculture CSA and pick your own experiences. 

The sale through middlemen is the distribution channel which includes the sale to retail chains 
and catering companies. The target market for the first is again the single consumer while for the 
latter are the public and private institutions, such as schools and hospitals, company canteens and 
cafeteria etc. The public mass catering, especially in urban areas, provides a high number of daily 
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meals and therefore requires a sufficiently broad and organized supply to meet that demand. Fur-
thermore, the contracts of public procurement are defined by specifications and tenders which 
require supplies of medium-term (several years). 

Table 1: Comparison Matrix 
Market 
Typology 

Channel Level of Or-
ganization 

Potential 
Demand 

N of 
farms 
involved 

Marketing 
Strategy 

Territorial 
benefit 

Dimension  
of area in-
volved 

Direct 
sale 

Direct Low Low One Private Low Local 

Pick your 
own 

Direct Low Low One Private Low Local 

Farmers' 
Market 

Direct Average Average From 
Few to 
Many 

Private and 
Public 

Average Municipality/ 
province 

CSA Direct Average Average 
Low 

From 
one to 
Many 

Private Average-
Low 

Mainly Local

GAS Direct 
Indirect 

Average Average 
Low 

From 
Few to 
Many 

Private Variable Variable 
  

Large 
Scale 
Retail 

Indirect High High Many Private and 
Public 

High province/ 
Region 

HoReCa Indirect Average Average/ 
high 

From 
one to 
Many 

Private Average Municipality/ 
province/ 
Region 

Public 
catering 
system 

Indirect High High Many Public High province/ 
Region 

 
From the research carried out by the project clearly emerges that the demands from the munici-
palities, which manage in-house or in outsourcing the tenders for school catering service in pri-
mary and secondary schools, and in most of the nursery schools, are oriented to implement the 
purchase of products from controlled supply chain (organic and/or integrated agriculture, PDO 
and PGI products, fair-trade). This trend is accompanied by a constant reduction of the products 
from conventional agriculture, as well as, in the last years, by a significant increase in demand for 
local products. 

Data collected through direct survey, relating to the demand for food by the institutional catering, 
were compared with the land currently under cultivation. In particular, the research has focused 
on organic production. With an annual demand of 65 tons of organic bread, 113 tons of organic 
pasta, organic 42 tons of organic rice and 12 tons of organic flour the total current organic cereals 
acreage appears to be enough to satisfy the needs. It is concentrated in the province of Pavia. The 
annual demand for organic fruit is about 690 tons, of which more than 250 are citrus fruits and 
bananas, which cannot be cultivated in the region. So the demand to be satisfied is about 440 
tons. The area cultivated with organic fruit can currently provide the current needs. The annual 
demand for organic vegetables is around 510 tons, of which more than 140 tons consist of frozen 
vegetables. The area cultivated with organic vegetables can currently provide more than double 
the requirements. The annual demand for organic beef and pork is quite limited The first amounts 
to about 45 tons, which would require about 150 heads of cattle per year to be slaughtered. The 
more than 8,500 animals bred, of which at least 15% are for meat, are more than enough to fill 
the needs. The second is about 23 tons, which would require about 250 head of livestock per year 
to be slaughtered. The 21,000 animals bred are more than enough to fill the needs. Faced with an 
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Only 2.5% say they do not involve the purchase of regional and / or local, a percentage much 
lower than that for municipalities that currently do not have this type of product in the menu. This 
means that almost all the municipalities that do not now require regional and / or local are plan-
ning to introduce it in the future. Analyzing the data by classes of the population, usually are the 
biggest cities tend to have an increasing interest in this kind of products. 

 
Conclusions 
In conclusion, the different channels and different forms of distribution that may underlie the 
development of LFSs represent attractive market models that shorten the supply chains ousting 
intermediaries that hold a significant share of added value and create local development through 
the redefinition of farming systems, but none of them alone is a recipe for a strategic rural devel-
opment of a territory. First, the Italian production system is extremely complex and different 
business types coexist in the same territory by size, type of production, earning capacity, etc... 

The LFS cannot be read as a model of development in contrast with the actual agrifood model, 
which represents a significant share of national GDP and is capable of expressing excellence rec-
ognized worldwide, but rather as an alternative and an opportunity especially for those farmers 
that are currently in a state of marginality that require high investments to increase the company's 
competitiveness. 

What appears obvious is the lack of tools to support the development of LFS by Community Pol-
icies and local regulations. The Regions in particular, through the RDP could be the promoters of 
territorial development that is based on: local actors (farmers), support the strengthening of the 
agricultural sector and small business transformation and awareness-raising campaigns to inform 
the consumers about LFSs. 

The institutional catering sector and especially the school canteen system may be the first and 
essential step for the creation of LFS for several reasons: 

- the school catering sector has high concentration of demand that can be managed and 
supported directly by local authorities (municipalities); 

- the school is the principal subject of tutoring and education in which campaigns relating 
to nutrition and local production can be easily conveyed; 

- the menus are standard and contain many seasonal products; 
- a growing tendency by municipalities to purchase local products was detected. 

 
Finally, in industrialized countries a sustainable food planning and management is an uprising 
issues that should be incorporated in several policy maker’s agenda based on the four pillars of 
urban food policy (Viljoen & Wiskerke, 2012): confidence (civil society and consumers trust 
agrifood chain), sustainability (civil society and consumers are aware of environmental impact 
on natural resources), health (food born disease, obesity etc.) and fairness (fair trade not only 
North–South, but North-North). 

 



 

1630 

References 
 
Bocchi S., Bellingeri D., Galli A. (2001), Classification and land evolution in the South Milan 
Agricultural Park, Proc. Int. Symp. Multitemp., Trieste, 14 – 16 Sept.2001. 

Dunn J.B., Chambers  K.J, Giombolini K.J. and Schlegel S.A. (2010), What Does ‘Local’ Mean 
in the Grocery Store? Multiplicity in Food Retailers’ Perspectives on Sourcing and Marketing 
Local Foods, Renewable Agriculture and Food Systems, vol. 26 n.1, pp. 46-59. 

Dwarshuis-Van De Beek L. (2011), Opinion of the Committee of the Regions on ‘Local food 
systems’ (outlook opinion). Official Journal of the European Union . 2011/C 104/01. 

Feagan R. (2007), The place of food: mapping out the 'local' in local food systems, Prog Hum 
Geogr., vol. 31 n. 1, pp. 23-42. 

Fipe. (2008), I consumi alimentari fuori casa. Last access January 31, 2013 available at: 
http://www.fipe.it/files/ricerche/2008/06-08consumi-alimentari-fuoricasa06-08.pdf 

Inea (2012), Agricoltori e filiera corta. Profili giuridici e dinamiche socio-economiche. A cura di 
Francesca Giarè e Sabrina Giuca. pp. 153. 

Martinez S., Hand M., DaPra M., Pollack S., Ralston K., Smith T., Vogel S., Clark S., Lohr L., 
Low S. and Newman C. (2010), Local Food Systems: Concepts, Impacts, and Issues, U.S. De-
partment of Agriculture, Economic Research Service, Report n. 97. 

Morgan K. and Sonnino R. (2008). The School Food Revolution. Public food and the challenge 
of sustainable development. London: Earthscan. 

Nomisma. (2008), XI Rapporto sull’agricoltura italiana. La competitività dell’agricoltura italiana 
di fronte ai nuovi scenari evolutivi, Edagricole Il Sole 24 ore, Bologna. 

Thompson E.Jr., Harper A.M. and Kraus S. (2008), Think Globally—Eat Locally: San Francisco 
Foodshed Assessment, American Farmland Trust, Accessed January 31, 2013 at: 
http://www.farmland.org/programs/states/ca/Feature%20Stories/San-Francisco-Foodshed-
Report.asp. 

Van der Ploeg J. D. (2008), The New peasantries: struggles for autonomy and  sustainability in an 
era of Empire and Globalization. London, Sterling, Earthscan, pp. 356. ISBN 978-1-84407-558-4. 

Viljoen A. and Wiskerke J. S. (Eds.). (2012). Sustainable food planning: evolving theory and 
practice. Wageningen Academic Pub. 

 



 

1631 

The extent of urban agriculture and its contribution to food security in 
low income areas: The case of Msunduzi Local Municipality in South 
Africa 
 
M. Mudhara, U. Kolanisi, J. Chitja and K. Naidoo 
 

African Centre for Food Security,School of Agricultural, Earth and Environmental Sciences, 
University of KwaZulu-Natal, South Africa 

 

Abstract: Urban agriculture has emerged as one of the opportunities for cushioning urban fami-
lies from poverty and improving household food supply. Rural to urban migration accompanied 
by stagnating economies has seen people who moved to urban areas struggle to make end meet. 
The practice of urban agriculture is becoming widespread in South Africa as well as other parts of 
Africa.  It is practiced for a number of reasons, chief among which is food security and income 
generation. This paper presents finding of a study conducted to understand the extent of the prac-
tice of urban agriculture and its relative contribution to the welfare of poor urban dwellers, with 
respect to household food security. A survey of a randomly selected sample of 300 urban house-
holds was conducted in Msunduzi Local Municipality, KwaZulu-Natal Province. The sample 
included 150 urban farmers and 150 non-practicing people who were purposively selected for the 
study.  Msunduzi Local Municipality forms part of the city of Pietermaritzburg.  The sample was 
only drawn from low income township households. 

Data was analysed for descriptive statistics and relevant statistical tests were conducted to com-
pare means and assess goodness of fit or association among variables.  The results show that 
women largely dominate urban agriculture and the practice is emerging as a means to cushion 
households from lack of food and economic hardships. Investment in women will significantly 
enhance the food security status of urban households. Although much income is not realised from 
its practice, there is significant potential to enhance its contribution if it is supported through rel-
evant policies that avail production resources, such as land and water.  The study recommends 
some policy interventions to improve the role of urban agriculture and target women producers in 
a way acceptable to the urban population and women’s lives. 

Keywords: Urban agriculture, food security, income, poverty, policy, women 

 

 
Introduction 
Meeting food demand for a growing population is already a formidable challenge for the agricul-
tural sector.  The challenge is further exacerbated by climate change and increasing urbanisation.  
Rising economic growth and income per capita, and increasing urbanisation are key emerging 
characteristics of Africa. Due to escalating population and urbanization, natural resources are 
gradually depleting, posing major challenges to poverty reduction in Africa. 

Rsearch and international development activities during the last decade has illuminated the bene-
fits of urban agriculture (UA) in sub-Saharan Africa (Page, 2002; Rogerson, 2001).  However, in 
addition to natural population growth, South Africa’s urban areas are absorbing migrants from the 
rural areas.  These migrants seek employment and a better quality of life in the cities (Lynch, 
1995; Rogerson, 2003 Rogerson (2001) argued that in relative terms, the incidence, depth and 
severity of urban poverty is greatest in South Africa’s small towns, followed by the secondary 
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centres while in absolute terms, however, the largest numbers of the urban poor are found in 
South Africa’s metropolitan areas.  Poverty is one of the drivers of UA as it creates survival op-
portunities. 

UA is commonly described as an activity practised by all income groups worldwide. However, in 
the developing world it is essentially a household survival strategy for the urban poor (Deelstra 
and Girardet, 2000; De Zeeuw et al., 2000; Jacobi et al., 2000; Hovorka, 2006).  Urban and peri-
urban agriculture is also described as the location of urban farming activities on the periphery of 
populated urban zones (Obosu-Mensah, 1999).  In the broadest of terms, peri-urban agriculture 
can be understood as any agricultural activity occurring in built-up intra-urban areas and the peri-
urban fringes of cities and towns. The concept of peri-urban is generally understood as the physi-
cal interface where complex rural–urban interactions take place (Lynch, 2005; McGregor et al., 
2006).  

Hovorka (2006) pointed out that the promotion of UA is motivated by its contribution to house-
hold food supply, budgetary expenditures, and nutritional intake, particularly during times of 
hardship. It has been argued that urban agriculture contributes to increased food availability, sta-
bility and, to some extent, accessibility. For urban households, even if the proportion of total ac-
cess to food from their own production is small, its importance is heightened at critical times such 
as when the household’s income for food purchases is insufficient. Urban agriculture can make 
cheap fresh vegetables and other perishable crops available, lowering their price and increasing 
their availability, in addition to improving the nutrient content of the diets of the poor (Rogerson, 
2003). Maxwell (2002) also pointed out that research shows that urban agriculture is viewed as 
significantly positively correlated with higher child nutritional status. 

Nugent (2002) revealed that for the growing numbers of the urban poor and the informally em-
ployed in cities, UA is a vital means of earning income or meeting basic needs and food security.  
He also asserts that UA provides a good buffer against sectorial shocks or temporary emergencies 
from civil, climatic or macro-economic upheaval.  Overall, UA has been seen as enhancing food 
security directly or through provision of income and employment for both poor and middle-
income dwellers. Mougeot (2002) concurred that for several cities in the South, UA makes an 
important contribution to employment and income generation, thus contributing to food security 
and sustainable livelihoods.  

Urban agriculture functions as a strategy for poverty alleviation and for the social integration of 
the urban poor, especially during periods of depressed economic economic activities.  De Zeeuw 
(2002) argued that for disadvantaged and vulnerable groups such as female-headed households, 
young people without jobs, recent immigrants, the elderly and the disabled,  UA helps integrate 
them more strongly into the urban network and provide them with a chance of a livelihood.  .  As 
a key coping strategy, UA facilitates women’s ability to combine successfully their multiple roles 
in subsistence production, income generation and environmental management (Hovorka, 2006) 
women, who often face greater constraints than do men in urban areas. UA could be a major 
player on the environmental front. 

De Zeeuw et al. (2000) states that UA contributes to an ecologically sound urban environment.  
Nugent (2002) suggested that UA could be a significant means in which the poor could contribute 
to the environmental sustainability of cities. In addition, UA could lower the cost of waste by 
allowing nutrient recycling of organic wastes from urban sources.  UA is beneficial through the 
reduction of energy use by providing fresh food close to the city; increasing biodiversity, and 
reducing the carbon footprint of a city (Rogerson, 2003).  

Regardless of UA’s ‘ancient’ origins, its role in modern cities and urbanised areas as a livelihood 
and food security strategy remains open to debate (Frayne, 2005).  The relatively recent interest 
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in urban and peri-urban agriculture as a potential development tool is not supported by relevant 
data. Literature since the early 1990s have been more qualitative than quantitative (Thornton, 
2008).  Additionally, there is little evidence of the identification and monitoring of the extent of 
urban agricultural activity, growth patterns, natural resource use and environmental impacts 
(Thornton, 2008).. 

This focussed on the central issue of a lack of localised, in-depth empirical urban agriculture re-
search, determine the contribution of UA to enhance survival or livelihoods and its impact in poor 
urban households who practice it (Mbaye & Moustier, 2000; Lynch et al., 2001; Companioni et 
al., 2002). 

Generally, the research aimed to investigate the role of urban agriculture in enhancing food secu-
rity in the Greater Edendale Area and Sobantu in Msinduzi Municipality in South Africa. This 
study sought to contribute to the body of knowledge that informs policy recommendations on 
improved food availability and household incomes of urban and peri-urban communities in 
KwaZulu-Natal. 

 
Research methodology 
This section gives a brief description of the study areas, the sample selection procedure and the 
data collection tools used during the study. 

Description of the study area 
The research was conducted in the Great Edendale Area and Sobantu Township of Msunduzi 
municipality. These two areas were selected due to the evidence of agricultural production in 
their environs. The Great Edendale Area (GEA) is situated south-west of the Msunduzi Munici-
pality and lies 10km out of the city of Pietermaritzburg.  Sobantu is considered as an urban area 
and GEA is classified as peri-urban.  GEA is administrated by the traditional authority but the 
population lives an urban lifestyle.  Both of the areas fall under the Msunduzi Municipality, 
which also includes the city of Pietermaritzburg.  

Much of GEA is densely populated, with both formal and informal housing, supported by scat-
tered ancillary land uses and facilities.  The current population within GEA is about 340 000. 
GEA icomprises of four araes, of which three were purposively selected for this study The whole 
of Sobantu was included in the study. 

Data collection methods 
Mixed methods approach, which uses both quantitative and qualitative techniques, were used for 
data collection to enhance the  reliability of the research. Data collection tools were designed and 
tested before their use.  Relevant  stakeholders were briefed on the purpose of the research and 
the procedure to be followed.  Data collection was conducted in two stages.  In the first stage a 
survey was conducted using a structured questionnaire.  The  second stage involved focus group 
discussions to getin depth information on the practice of UA.   

Sample selection 
A purposive sampling technique was used to draw the sample.  Maxwell (1997) defined pur-
posive sampling as a type of sampling in which, particular settings, persons, or events are delib-
erately selected as respondents who fit the criteria for the purpose of the research  (Teddlie and 
Yu, 2007).  Sampling was designed to include groups according to specific characteristics con-
sidered to be important for the specific study objectives (Teddlie and Yu, 2007). The purposive-
ness in this survey was to ensure that the sample had equal numbers of respondents involved in 
UA and those not involved in UA. 
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Some 300 households were selected for the study comprising those practicing and not practicing 
UA.  Seventy five households involved in agriculture were selected from each area, while another 
75 households  not involved in UA were also selected from each area.  

Data collection tools and analysis methods 
In addition to a structured questionnaire used for data collection,   focus group discussions (FGD) 
were used for collecting qualitative data. FGDs explored people’s knowledge and perceptions 
concerning their participation and non-participation in UA, gender issues and their food security 
status.  FGDs also generated data to complement the structured questionnaire. Qualitative as-
sessments provide an understanding of stakeholders’ perceptions, priorities, and the conditions 
and processes that affected livelihoods (Baker, 2000). Descriptive statistical analysis was use for  
analysing data. Content analysis was for analysing data from FGDs.  

 
Findings 
 
Key demographic characteristics 
Table 1 shows that gender composition of household heads among UA practitioners and non-
practitioners.  The results show that female-headed households are the main participants of UA in 
both study areas. These findings correspond with results from several African countries. 
Rogerson (2003) revealed across most of Africa, women are the dominant urban farmers. Women 
engage in UA partly in order to enhance the food available to their households (Rogerson, 2003).  

FGDs revealed that women with low incomes benefit from UA as it allows them to combine their 
multiple roles of household maintenance with subsistence food production, while allowing them 
to work close to their households and fulfil the various tasks at the household.  Women fulfil both 
domestic and child-care responsibilities These findings compliment Mougeot (2002) who argued 
that beyond the provision of produce for household sustenance, urban agriculture has the further 
advantage of allowing women to work close to their home.   

Table 1 shows the demographic characteristics of the respondents.  These results show that 
youths in both areas are less active in UA compared to the elderly.  FGDs revealed that the 
youths shun agricultural activities and prefer to be educated and be employed in other industries.  
The youths’ lack of interest in agriculture is a global phenomenon of the digital age.  Innovative 
ways of drawing them back into agriculture may be needed.   

A comparative analysis of both study areas shows that the majority of famers and non-farmers 
have at least secondary school qualifications. The education level of these farmers offer an oppor-
tunity for further training and development in UA.  
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Table 1: Demographic characteristics of the respondents 

Description Category  GEA Sobantu Total 
Non-

Farmers 
(n=75) 

% 

Farmers 
(n=75) 

 
% 

Non-
Farmers 
(n=75) 

% 

Farmers 
(n=75) 

 
% 

Non-
Farmers 
(n=150) 

% 

Farmers 
(n=150) 

 
% 

Gender  Male 48.0 25.4 54.6 36.0 51.3 30.7 

Female 52 74.6 45.5 64.0 48.7 69.3 

 

Age in years 

< 35 34.6 24.0 41.4 29.4 38.0 26.7 

36 - 60 36.0 41.4 42.6 40.0 39.3 40.7 

> 60 29.4 34.6 16.0 30.6 22.7 32.7 

 

Education 
level 

No formal 
education 18.6 14.6 5.4 13.4 12.0 14.0 

Primary 10.6 17.4 13.4 16.0 12.0 16.7 

Secondary 53.4 57.4 33.6 46.6 60.0 52.0 

Tertiary 17.4 10.6 14.6 24.0 16.0 17.3 

 

Types of food crops produced and consumed 
Farmers in both Sobantu and GEA had a high proportion of households consuming tubers and 
exotic vegetables. FGDs with farmers revealed that they plant crops such as taro (amadumbe), 
potatoes carrots, spinach, green pepper, onions, tomatoes, cabbages, butternut, and lettuce. A 
small proportion of households consumed traditional leafy vegetables. FGDs confirmed that the 
reasons for underutilization of traditional leafy vegetables in Sobantu and GEA was linked to 
perceptions and attitudes of households towards them. Sithole and Chitja (2011) wrote that tradi-
tional leafy vegetables are classified as the poor people’s crops, such that they are stigmatized  As 
a result, there is a decline in consumption of traditional vegetable.  The introduction of exotic 
vegetables has worsened the decline in their production and consumption. 

A high proportion of both households that participated in UA and did not participate, consumed 
cereals.  People in these communities consume at least one of their day’s meals consisting of their 
major staple food prepared from maize flour.  Although some households indicated that they con-
sumed diversified diets, the question of whether the food they consume is nutritious could not be 
ascertained. 

Nature and challenges in GEA and Sobantu of UA 
FGDs revealed that UA in both areas is primarily about household consumption to contribute to 
food self-sufficiency, social interaction, to assess healthy foods rather than only for income gen-
eration.  Nevertheless, when households practicing UA sell agricultural produce, extra income 
allows them to buy additional food for household consumption.  Some farmers give their surplus 
produce to the needy community members.  

Land size and ownership 
In terms of ownership of land, 71.3% of the participants in GEA own less than one hectare while 
22.7% own between one hectare and two and half hectares of land and 6.0% own more than two 
and half hectares. A similar pattern exists in Sobantu where 79.1% of the participants own less 
than one hectare of land while only 17.6% own between one hectare and two and half hectares 
and 3.4% own greater than two and half hectares. 
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The majority of the farmers, who own less than a hectare of land, practice backyard UA on small 
pieces of land which is not even sufficient to produce surpluses.  It possibly suggests that limited 
access to land is one of the factors limiting UA. With more land available, UA could become a 
tool for income and job creation.  However, there is need to investigation the willingness of farm-
ers to expand their UA practices beyond the small plots they currently have. 

FGDs in both study areas revealed that soils have never been tested for their quality. However,  
community members assess soil quality through visual inspection and also by looking at the qual-
ity of the produce they got from a particular patch of land.  Given that visual inspection of soils is 
not sufficient to quantify the nutritional quality of the soil, this points to the need to extension 
support for the UA farmers. 

Water sources  
The UA farmers use three types of water sources.  Only 1.4% of farmers in GEA relied on rain-
water harvesting while 26.0% relied on river water for irrigation and 72.6% on tap water. In 
Sobantu only 9.6% relied on rain water harvesting while 15.1% relied on river water and 75.3% 
relied on tape water for irrigation practices. Evidently, in both areas tap water  plays a major role 
in urban farming.  This suggests that extensive increases in UA could impose a severe strain on 
the water that is meant for domestic uses. 

Discussions with farmers established that the main sources of water for agriculture are domestic 
water taps.  Both communities revealed that the municipal water supply was unreliable since the 
municipalities are already constrained in their provision of the service. In addition, the tap water 
has to be paid for and tends to be costly.  This reduces the viability of conducting UA. UA practi-
tioners also revealed that some of their crops ado not mature due to lack of water.  Improved reli-
ability of municipal tap water supply could be helpful.  Alternatively, there is a need for research 
to explore alternative cost effective water harvesting methods suitable for UA.  Both areas have 
rivers running close to some of the community UA plots.  Given that at least a quarter of the 
farmers use river water. However, use of river water could pose a health risk unless the water 
quality has been tested and proved to be compliant with the required water quality standards.  
Indeed, recent studies is South Africa suggest that the river water is often infested with bacteria 
such as salmonella.  It is imperative that appropriate interventions are taken to ensure that the 
pollution of river water is minimized. 

Organisation of farmers in UA 
Five main ways in which farmers practicing UA organize themselves exist. Farmers either prac-
tice home garden farming behind their backyards, as a community, as cooperatives or individual-
ly in community owned gardens.  In GEA, 32.0% of the farmers’ farm individually in community 
owned gardens while 14.7% are in cooperative farming, 5.3% in community farming and 48.0% 
farm in their home gardens. In Sobantu, 28.0% of the farmers practice individual farming on 
community owned land while 13.3% are involved in cooperative farming, 10.7% are in commu-
nity farming and 48.0% farm in their home gardens.  

In both study areas, home gardening is the most common practice.  Indeed, this corresponds to 
the high frequency of use of taps to draw water.  FGDs revealed that home gardens are perceived 
as an extension of ‘household kitchen’ and the majority of those practicing home garden were 
women.   

Agricultural extension and access to markets 
Participants in GEA revealed that agricultural extension services were poor.  They noted the late 
availability of agricultural inputs for agricultural production, which led to delayed planting and 
poor yields. Inadequate extension services and poor availability distribution of inputs could com-
promise the potential of farmers to realise surpluses for the markets.   
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Food security and nutrition security 
The surveyed households were grouped into food insecurity categories depending on their re-
sponses to anxiety and uncertainty about food supply, and the frequency of employing different 
responses to deal with limited access to food.  Following Coates et al., (2006), respondents were 
placed into four categories depicting varying levels of food security, i.e., food secure, mildly food 
insecure, moderately food insecure and severely food insecure. In both GEA and Sobantu none of 
the households were food secure regardless of their involvement in UA. The surveyed households 
had low incomes which could be attributed to the food insecurity and anxiety about food supply 
and the frequent use of the coping behaviours.  

Table 2 shows that in GEA has a higher incidence of severe food insecurity among household not 
participating in UA compared to their counterparts. In Sobantu, no clear pattern emerged regard-
ing the level of food insecurity. Nevertheless, there is room for UA to enhance food security since 
a significant proportion of the population still experiences food insecurity. However, this is more 
urgent in GEA where a higher proportion of the non-farmers experience severe food insecurity. 

 
Table 2: Food insecurity categories for GEA and Sobantu 

Area Group Percentage of households facing food security category 
Mildly Food Insecure Moderately Food 

Insecure 
Severely Food 

Insecure 
GEA Farmers (n=75) 16.0 64.0 20.0 

Non-farmers (n=75) 14.7 41.3 44.0 

Total (n=150) 15.3 52.7 32.0 

Sobantu Farmers (n=75) 11.0 57.0 32.0 

Non-farmers (n=75) 13.3 67.0 26.7 

Total (n= 150) 12.0 58.7 29.3 

 

FGDs revealed that non-farmers in both Sobantu and GEA face difficulties in having enough 
food throughout the whole year. Non-farmers further pointed out that high food prices contribut-
ed to their inability to purchase food commodities especially during periods when local vegetable 
produce is not available from local UA farmers and have to depend on supermarkets. Non-
farmers therefore end up depending on government grants and getting local loans, which tend to 
have exorbitant interest rates.  

Farmers in both Sobantu and GEA only faced difficulties during June to July and classified this 
period as the “dry season” because is no rain is received at this time and hence lack water to irri-
gate their plots. However, farmers pointed out that the situation was better for those who have 
home gardens. Home gardens are small and their owners  can rely on tap water for irrigation. The 
situation is worse for those farming in co-operatives who temd to have bigger plots, which re-
quire more water. Farmers also face food shortages between January to February, which is mainly 
is a result of over expenditure of money during the festive season. Therefore, UA should be sup-
ported with these challenges in mind. 

Perceptions towards urban agriculture  
The Likert scale ranging from 1 to 5 was used to solicit responses on perceptions, where 1 meant 
very good and 5 means very harmful for the health. Table 4 shows that overall, the respondents 
perceived urban agriculture to be important. The results also show that there was no significant 
difference between farmers and non-farmers, gender and study areas. However, educational level 
significantly influenced their perception (p<0.05) towards the agricultural factor.  The more edu-
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cated community members attached more importance to AU than their less educated counter-
parts.  Indeed, this could be an indication of the better knowledge of the benefits of UA that 
comes along with education. 

 

Table 3: Perceptions towards urban agriculture 

Description Category Mean Significance  

Area 
Great Edendale 3.76 

n.s. 
Sobantu 3.86 

Gender  
Male  3.88 

n.s. 
Female  3.76 

Group  
Farmers  3.78 

n.s. 
Non-farmers  3.84 

Education level 

No formal education 3.68 

** 
Primary 3.38 

Secondary 3.91 

Tertiary 3.96 

Note: n.s. = Not significant; ** = p<0.05. Scale of 1 to 5, where 1 means not at all important and 5 means extremely 
important 

Respondents in both Sobantu and GEA highlighted the importance of the UA in their lives.  
Many reported that “they took fresh vegetables for their families”.  However, participants from 
Sobantu expressed that they were able to produce food that could cover only a portion of their 
dietary requirements. Non-UA participants from Sobantu perceived that agriculture is more time 
consuming and could not earn them enough money to sustain their livelihoods as the available 
resources are limited. 

Table 4: Perceptions towards the use of pesticides and chemical fertilisers  

Note: n.s. = Not significant; ** = p<0.05. On a scale of 1-5, 1 considered not harmful, while 5 considered very harm-
ful. 

Table 4 shows that a significant difference was found between respondents from GEA and So-
bantu towards perception on the use of chemical fertilizers and pesticides in UA. Respondents 
from GEA perceive chemical fertilizers and pesticides to be harmful to the environment and hu-

Description Category Mean Significance 

Area  GEA 3.18 
** 

Sobantu 2.79 

 

 

Education level 

No formal education 2.89 

** 
Primary 2.61 

Secondary 2.95 

Tertiary 3.50 

Group  Non-farmers  3.00 
n.s. 

Farmers  2.97 
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man health. It could be interpreted that they are in favour of organic farming systems.  In contrast 
respondents from Sobantu had a less negative attitude towards the use of chemical fertilizers and 
pesticides.  There was also a significant difference between the varying educational categories of 
the respondents.  Results of the present study also show that respondents who had tertiary educa-
tion had a more negative perception to the use of pesticides and fertilisers compared to their 
counterparts.  This reflects that education makes people aware of the health effects of the use of 
chemicals in farming.  This was in concurrence with Dosman et al. (2001) who showed similar 
results.   

 

Conclusions 
Women dominate UA production. Investment in women will significantly enhance the food secu-
rity status of urban households.  Findings from the study shows that youth are not actively in-
volved in UA as it was dominated by the elderly population.  The findings of the research show 
that the majority of the respondents had a positive attitude towards urban agriculture.  However, 
they had a negative attitude towards the use of chemical fertilizers and pesticides. Despite their 
worry on the negative effects of agricultural inputs on the environment, most of the respondents 
preferred to use available land for UA. The findings show that urban agriculture does enhance the 
ability of households to access food and it also enhances their ability to diversify diets.  However, 
as much as diets are diversified, in the absence of scientific evidence, it could not be concluded 
that the nutritional status of households improved.  Moreover, as much as UA reduced household 
food shortages, households in both Sobantu and GEA were food insecure, which shows that more 
needs to be done if UA is to make a significant impact on the food security status of poor urban 
households.  Indeed, other interventions are necessary. 

High production yields and surplus create an opportunity to generate cash income and employ-
ment opportunities.  However, the findings show that currently the UA farmers gain income in-
kind as they mainly engage in UA for household consumption, reduce the food expenditure.  Fur-
thermore, the findings showed that UA plays a significant role in enhancing social relations as 
food is often provided to the needy and ill.  

This study also points to the need for extension efforts to be directed on assisting the UA 
practicioners and potential practitioners.  If the issue of access to water could be addressed, the 
next hurdle of access to land would then need to be addressed as well. 
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Abstract: Alternative Food Network (AFN) is a broad term used for the definition of new food 
chains, characterized by a shortened relationship between the producer and the consumer, allow-
ing to redistribute between them the social and economic benefits. In periurban agriculture, AFNs 
are a concrete way to better establish a direct contact between the urban area and its local farming 
system. At the local level there is also an increasing demand for local agricultural products by 
urban consumers as well as many examples of policies focused on the food provision for the city. 
At the same time the risk of having ephemeral experiences of AFNs, demand a deeper knowledge 
of the relationships between producers-suppliers and the other stakeholders of AFNs. The overall 
purpose of this contribution is to analyze the selling of local products in urban groceries and to 
compare their demands with the provision and production strategies of farmers involved in AFNs. 
The case study was the periurban area of Pisa (86.000 inhabitants, 6 municipalities). In this area, 
existing AFNs have already been described. Furthermore, several research and policy initiatives 
have investigated the role of short food supply chain in the area of the Province of Pisa (Piano del 
Cibo). To explore the relationships in AFNs, we surveyed 4 groceries with different legal status 
(association, cooperative, individual enterprise) which reflect different strategies to achieve a 
common goal: be an alternative of the conventional food distribution through the promotion of 
food quality. All the groceries are small, located in the city centre and they all have tried to have 
a direct contact with farmers-suppliers of the local products. The groceries involve about 10 
farmers producing vegetables, meat, cereals, olive oil, while 32 farmers supplying these products 
and participating to AFNs were also surveyed in the surrounding area. Farmers’ interviews under-
lined a high potential for the urban food provision for the city, nevertheless all shops have report-
ed troubles to find the local farmers and a lack of knowledge about the agricultural production 
system. This result suggests a discrepancy in the network at the local level between the supply 
and the demand strategies. This point confirms on the one hand the need of a deeper knowledge 
at the micro level about the constraints and conditions that enable actors to be involved in AFNs 
and some troubles in finding practical instruments for translating into practices the policy’s ambi-
tion.  

Keywords: periurban farming, food system, constraints, on-farm surveys, stakeholders’ network 
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Introduction 
The innovative aspect of AFNs is the possibility of new relationships along the food chain, espe-
cially between farmers and consumers, and the stronger weight that quality and sustainability 
have in the food production and provision. (e.g. Marsden et al., 2000; Renting et al., 2003; De-
verre and Lamine, 2010; FAAN 2010). Moreover, several studies have underlined the economi-
cal, social, environmental benefits that are provided by AFNs (Sage, 2003; FAAN, 2010; Rossi et 
al., 2013). Different examples of AFNs have been identified in literature, e.g. direct selling, CSA, 
box-schemes, farmers’ markets (Holloway et al., 2007; Aguglia et al., 2008; Marino et al, 2013). 
However, many differences in case studies investigated, depending on the high degree of flexibil-
ity that characterizes the “territorialisation” (Lamine et al., 2012) and the “embeddedness” 
(Watts, 2003) of these new networks. This led to broader definitions of the different AFNs’ ty-
pologies (Holloway et al., 2007), in order to better include the territorial complexity, with the risk 
of including in the analysis “everything” is not conventional and also ephemeral experiences of 
AFNs (Venn, 2006). For these reasons, it has been claimed a deeper knowledge of the relation-
ship between the farming system and the food system (Venn, 2006). Studies on such two systems 
have different approach depending on the starting point of the analysis. For example, while usual-
ly the literature in AFNs has its starting point in the food chain itself (eg. Aguglia et al., 2008; 
Brunori et al., 2007; 2012), other approaches focus on producers, and recognise the hybrid and 
creative character of the solutions orchestrated by farmers and the other food chain’s actors both 
from the so-called “alternative” and “conventional” food chain (Deverre and Lamine, 2010). This 
means initially to overcome the polarity between “alternative” and “conventional” food chain 
(Ilbery and Maye, 2006; Sonnino and Marsden, 2006; Holloway and Kneafsey, 2000) that will 
led to a more extensive and complex understanding of the reason of different stakeholders to par-
ticipate and promote AFNs. 

The overall purpose of this contribution is to analyse the interface between the farming and the 
food systems through the analysis of the sale of local produce in urban groceries and to compare 
their demands with the supply and production strategies of the farmers involved in such supply-
chain. We considered that this is an AFN since these groceries were born to promote local and 
quality produce for urban consumers and they searched when possible a direct contact with local 
farmers. At the same time farmers needed to organise new commercial relationships based mostly 
on the proximity with  the urban local demand’s expectations (Renting et al., 2003).  

This work has several goals. Firstly, it has a methodological goal, since it is part of a wider re-
search on the strategies of local farmers and local buyers of produce and intermediate actors. 
Secondly, it is a contribution to the studies that have stressed the importance of local medium-
small sized groceries in the promotion of local products, based on the personal relationships and 
trust between consumers and shopkeepers (Adams and Salois, 2010; Casini et al., 2010). 

The analysis starts from the farming system of periurban area of Pisa, a medium-sized city in 
Tuscany, Italy. In our opinion, AFNs could represent for many farmers in periurban areas an op-
portunity for the sustainability of their production (Paül and McKenzie, 2013). On the one side, 
AFNs can help the control of the farm decrease that affect European farming system, and on the 
other side it will promote a sustainable agricultural land use, thus supporting the food provision 
(Ansaloni, 2009; Butt, 2013). In medium-sized cities, AFNs development has been claimed as 
easier, indeed we can assume that the higher proximity between producers and consumers, cre-
ates a new market that can support both a higher food production capacity alongside the sustaina-
bility of periurban farming (Arnal, 2012); moreover the choice of a short supply chain in these 
periurban areas has been considered as one an indicator of the farming systems’ adaptation to the 
urban spread (Houdart et al., 2012). Several studies have also pointed out that the periurban farm-
ing systems are faced to specific issues of sustainability and constraints, for example regarding 
some specific kind of AFNs (Brunori et al. 2007; Filippini et al., 2013; Giacchè et al., 2013; 
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Halliday, 2012; Henderson, 2005); this confirms the need of a deeper knowledge of the farming 
system involved in AFNs. Pisa’s case study is also interesting because several research and poli-
cy initiatives have investigated the role of short food supply chain in the area of the Pisa Province 
within a local food plan (Piano del Cibo), highlighting the interest of local authorities to food 
planning (Di Iacovo et al., 2013).  

Materials and methods 
To understand which relationship exists between groceries selling local produce in the urban area 
and periurban farmers supplying them, we proceeded in three steps: the farming system analysis 
(32 surveys), the food system analysis of the groceries (4 surveys) and a stakeholder analysis of 
the stakeholders at the interface between the farming and the food system. The 4 groceries are all 
located in the city center of Pisa (Italy), while the farmers belong to the Pisa’s periurban area.. 
This urban area follows the European urban demographic trend for the last decade: in the last 
national census (ISTAT, 2011) while the number of citizens has decreased in the city centre (- 
4%), the nearby urban centers have increased their population on average by 8%. The area is also 
representative of the Mediterranean small-scale farming where the most important farming sys-
tems are winter cereals oriented (26% of cereal oriented farms on the total farms) horticultural 
oriented (8 %), olive groves oriented (34%), and forage/livestock oriented (16%). The last agri-
cultural census has revealed a decrease in the number of farms (-36% since 2000), especially for 
horticultural production (-92%), while the average size has slightly increased for all the farming 
systems (Marraccini et al., 2012). 

Farming system analysis 
The farms’ sample (58 farms) was at first selected regarding the main on-farm land use, the 
farm’s size, and the geographical location in the periurban area (Filippini et al., 2013). Then, 
among the first sample we selected the 32 farms that deliver at least a part of the production to a 
local and/or an AFN (Filippini et al., 2013). AFNs types were defined according to Renting et al. 
(2003), particularly the on-farm direct selling and the off-farm direct selling, e.g. door to door, 
local supermarket, schools, restaurants, oil mills and local groceries. Direct selling away from the 
urban region has not been included in the analysis, and at the same time has been included the 
sale of productions to local cooperative, or to supermarket through the collaboration of local in-
termediate actors.  

The farms (Fig. 1) were all surveyed in 2013 with on-farms interviews dealing with their farm 
territory, the crop management, farm management, land use intensity and individual characteris-
tics. The local food supply has been classified regarding the panel of the on-farm produce: e.g. 
meat, milk, olive oil, cheese, bread, eggs, vegetables, fruits, honey, the total produce delivered to 
local market are 50. For each produce, we analyzed the different marketing network in which 
farmers participate. For each produce the analysis has been made regarding 5 criteria: a) the terri-
torial level of production; b) the processing (inside the farm, external and not necessary) and its 
location; c) the presence of labels; d) the presence of local intermediate actors for the marketing; 
e) the presence of constraints that farmers meet when supplying to AFNs. Main constraints ana-
lyzed were urbanization constraints, commercial constraints, internal organization constraints, 
socio-political constraints, regulatory constraints and technical or production constraints (for fur-
ther details on these constraints see Filippini et al., 2013; Giacché et al., 2013). Between the 32 
farms, we selected the 11 farms that are included in the commercial network of the 4 selected 
groceries, and we analyzed their food productions, regarding the same criteria.  

Food system analysis 
We surveyed, with a semi-structured interview, fours groceries in summer 2013. These groceries 
are only a part of interviews to the main stakeholders of the food system in the urban region of 
Pisa (Italy). The groceries are all small (1-2 employees) located in the city centre and have differ-
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less relative importance of these products (data not shown). Moreover, processed products repre-
sented around a half of the total farm productions for both types of farms. However, we found 
that in the farms under AFNs group, on-farm processing represent 28% of the total products, in-
stead of 38% in the farms supplying groceries, thus suggesting that on-farm processed produce 
are more required by local groceries.  

Figure 2: Constraints perceived by farmers under any type of AFNs and by farmers supplying to the analyzed local 
groceries. PROD indicates the technical constraints, URB the urbanization ones, COM the commercialization ones, 
INT the internal farm constraints, SOPO the socio-political ones and REG the regulatory constraints. 

 
 

Furthermore, farms having a label are higher in the latter group (66%) than on the former one 
(48%). Within the surveyed farms, those presenting a higher labelling are those producing beef 
cattle (75% and 100% respectively), olive oil (67% in both cases) and vegetables (50% and 100% 
respectively).  

This result also suggests that products with labels may be preferred by local groceries. Perceived 
on-farm constraints were different for the two groups (Fig. 2), particularly for commercialization, 
urban and internal constraints. Commercialization constraints were higher in farms supplying 
local groceries probably because these farms manage a high number of different networks for 
marketing their products (on average more than two). Probably internal constraints were lower in 
such farms because farmers have to deal with different marketing networks, therefore are more 
organized with the technical work. Finally, urbanization constraints are lower for the farms sup-
plying local groceries because they are not proximal to the city but at an average higher distance 
from the nearest urban areas (on average 2.6 km from the farmstead).  

Groceries ask for high quality, organic, processed and tasteful local products 
The interviews to the groceries manager showed that they sell a wide range of produce as such 
milk, meat, cheese, vegetables, olive oil, fruits, jam, eggs, ice-creams, pasta. Such produce illus-
trate the large panel of local different productions typical of the mixed farming systems of the 
area. All the shopkeeper stated a preference for processed produce which are easier to preserve 
and make the consumers more comfortable. The relationships with farmers are often informal and 
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driven by personal knowledge except in one case where the manager of the grocery asked the 
intermediation of a farmers union (ACT4). Even though all groceries focus on local produced and 
quality food, local has a different meaning for them, as such a regional park within the urban re-
gion (ACT4), the whole urban region of Pisa (ACT1), the whole Province or to the Tuscan region 
(ACT2). In one case (ACT3) the focus is on organic food, so the manager has no interest except 
seasonality to search for local produced food. Of the total amount of farmers currently supplying 
groceries, farmers from the periurban area represents an important part going from 30% to 60%. 
Anyway, the shopkeepers claimed for a difficult search of the urban region on-farm produce and 
in all the cases they declared to be ready to change their suppliers from outside in case they find 
other farmers meeting their quality criteria. At the interview date, there was no clear knowledge 
about the food sold, since many of them have just been starting their activity.  

The main constraints for the shopkeepers were the availability of produce, their quality and the 
food chain organization (data not shown). About the produce availability, beyond the difficult 
contact with local farmers, the managers highlighted some constraints related to the low quantity 
of productions related to the small-scale farming in the area which prevents a continuous offer of 
some products. Furthermore, another issue is the panel of the produce offered by each farmer 
which is not large, thus claiming for a higher diversification of local farms. About the quality, it 
was declined by four criteria: local, organic, processed and tasteful products. In almost all the 
cases, except for the organic criteria, finding such produce is a constraint for groceries. Finally, 
about the food chain organization, the main constraints are on the one side, the lack of a local 
food chain, on the other side the consumers’ demands in terms of quality food produce. 

A complex local food chain around local groceries: role of farmers and other intermediate 
stakeholders 
In Figure 3 we presented the stakeholders’ network (suppliers) around local groceries. It is possi-
ble to notice that farms supplying groceries have a larger network which is never only link to one 
grocery, whereas it involves at least one groceries and another network (e.g. farmers’ market or 
direct selling) until five other different networks. This diversification of the commercial networks 
is not related to the farming systems (no significant differences in the number of commercial rela-
tionships) but seem to be related to an individual strategy of the farmer who try to diversify in 
order to guarantee a regular sale of his produce. Moreover, it is also possible to observe that only 
in two cases farms supply more than one grocery (FAR10 and FAR30). We explained this result 
by the recent development of such groceries (except that in ACT3, who is also different from the 
others because of its focus on organic produce). On the one side, groceries are not aware of their 
quantitative needs, so they probably try to buy small quantities of produce in order to test the 
consumers preferences, on the other side, farmers are testing this commercial option among oth-
ers. 

Finally, Figure 3 shows that in some cases, there are some intermediate actors that foster the rela-
tionships between the groceries and the farmers, as such farmers unions or producer associations. 
What it is interesting is that the action of these intermediate actors is more in linking the farmers 
to support a regular and higher amount of produce supply (ACT1, ACT2, ACT3) rather than in a 
direct contact with the groceries (ACT4). This is probably an adaptation to the small scale farm-
ing of the area, particularly for the fresh produce. 
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The lack of coordination in AFNs is reflecting also in the groceries’ strategies approaching local 
agricultural production: first it is the individual initiative of the different shopkeeper that assures 
the involvement of different farmers with a diversification of local products offered to the cos-
tumers; second we notice the necessity of a deeper knowledge of the nature of the local agricul-
tural production, in order to elaborate strategies for the effective meeting of local production sys-
tem. All the groceries require products with high quality, and effectively farmers have labeled 
produce, both with territorial or organic labels. Furthermore, they ask processed products that are 
better preservable, and this could represent a problem for farmers since the internal procession 
has an initial high cost with many regulatory constraints. To process the products outside could 
represent another cost and a lengthening of the food chain; moreover groceries and farmers com-
plain the fact that the enterprises of transformation have other strategies and strict regulations to 
follow.  

Beside the lack of coordination between the actors involved in AFN, we notice a risk of ephem-
eral AFN experiences. Firstly there is difficulty from both farmers and groceries to define the 
quantities delivered. This means that the commercial actors struggle to define the quantities de-
manded by consumers: simply when they have finished the produce they require it to farmers; by 
the other side also the quantity supplied varies greatly because farmers are small, they participate 
in many networks, they are very flexible in the provision between the different AFNs.  

Secondly, the commercial relationships between groceries and local farmers usually come from 
personal contacts, on the initiative of the individual, for social capital and knowledge, and there is 
not a structure to lean on. A grocery claimed also for a lack of tools to translate into practices the 
paradigm of AFNs, often sustained by policy-makers. The territorial organisation arising from 
our results is mainly based on individual initiatives, confirming a general concern for the sustain-
ability of the agri-urban projects (Marraccini et al., 2013). To ensure an evolution of the organisa-
tion of AFNs more in line with the knowledge of stakeholders’ strategies, constraints and expec-
tations (Venn, 2006), we think that intermediate actors can play a stronger role in coordinate the 
knowledge and the process of evolution of AFNs. 

The issue of better understanding the strategies of stakeholders in AFNs, emerge especially now 
that different examples of food planning policies have been promoted, attempting to involve the 
local agri-food production (e.g. Nölting et al., 2009; Harper et al., 2009), with innovative pro-
cesses based on a stronger coordination and communication between the different stakeholders 
(Di Iacovo et al., 2013). The role of local institutions should be more investigated as well as ef-
forts need to be made in the coordination of policies’ objectives (Arfini et al., 2013). A first at-
tempt to survey projects involving policy-makers and stakeholders in the studied area was pro-
vided by Marraccini et al. (2013). In this contribution we want to stress the need of a better un-
derstanding about how stakeholders network organisation in AFNs, in order to better evaluate the 
effective benefits of such experiences (Holloway et al., 2000; Watts et al., 2005). 
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Abstract: The paper is the  preliminary report of a survey of the public procurement practices of 
fifteen local authority school catering organisations in northern England and Wales - based on 
nineteen interviews carried out during March, April and May 2013 – principally with catering 
and procurement managers. The definition of Sustainable Procurement is discussed – in relation 
to environment and the economy. National government policies are described – spending cuts and 
the recent decision to offer free school food to all 5 to7 year olds.  

Most Councils are strongly motivated to source food locally or regionally and make use of sever-
al techniques such as informal supplier engagement, lotting and separation of distribution and 
supply.  A minority of  school catering organisations take their concern with sustainability further 
by purchasing organic food and/or reducing meat consumption.  The UK government  appears to 
be considering centralisation of food procurement. 

Keywords: local suppliers, meat, organic 

 

Report of a survey of local authorities in Northern England and Wales 
The paper is the  preliminary report of a survey of the public procurement practices of fifteen 
local authority school catering organisations in northern England  and Wales.  

The paper  is based on nineteen semi-structured interviews carried out during March April and 
May 2013 – principally with catering and procurement managers. The total number of schools 
covered by the councils interviewed is  just over 5,000, around one fifth of the national total..  An 
important role is played by regional and subregional procurement arrangements, whereby munic-
ipalities join together to purchase collaboratively.    Three buying points have responsibility for  
1,500,  1,400 and 550 schools respectively.   With  the sub-regional food procurement contract,  
participation by  individual local authorities has increased in recent years. The procurement man-
ager believes that this is  due to the way it has been managed – with intensive consultation with 
individual local authorities and flexibility to enable them to meet their individual requirements 
through the central contract 

The interviews present a snapshot of the position in the Spring of 2013.    With most councils 
established inhouse school catering services had not lost significant numbers of schools in recent 
years.   Whether that will continue to be true in future years remains to be seen.  In three cases  
large numbers of schools had  broken away from the local authority catering service.   With one 
council, school catering is now divided among a number of independent contractors – one of 
whom was interviewed. 
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Sustainable Food Procurement 
The aim of this research  was to investigate what has been happening  with regards to sustainable 
school food procurement decision-making by local authority  procurement  and catering manag-
ers. The research examined : 

- Ways in which procurement could reduce its environmental impact included reducing the 
carbon footprint, meat and dairy consumption and  food delivery miles . 

- Ways in which procurement could  increase the economic benefits to  the local economy, 
eg by offering contracts to local suppliers. 

Prior academic research 
This paper  builds on previous academic research on public food procurement in the UK and 
elsewhere in Europe.  The leading work is Morgan & Sonnino 2008 - a full length book which 
describes the  international campaign for  healthier and more sustainable school food – focusing 
on the UK, New York and  Rome.   Granvik 2012 presents the results of a national interview 
study of 218 Swedish municipalities – 75 per cent of the total, describing local food policies,  
procurement procedures,  and relations  with local food producers.   Lehtinen.(2012) provides a 
comprehensive discussion of the concepts of sustainable food procurement and also includes a 
detailed case study of food procurement process in a public food catering company in Oulu, 
northern Finland.    

There is also academic research on the environmental impacts of food. Recent research has large-
ly downplayed the environmental significance of  long distance food transport – “food miles” 
[Edward-Jones ( 2010).  The great environmental impacts of meat production have been empha-
sised (Garnett 2011).    Some academics argue that  organic food is better for the planet and for 
human health([Zikeli et al 2014).   

 
National  government policy developments  2012-2013 
The time when the research was being carried out was one of Intensifying financial pressures on 
local authority catering services, linked to general spending cuts enforced by the Coalition Gov-
ernment.   

Schools have been encouraged to break away from council catering services.  Catering managers 
are now obliged to negotiate individual Service Level Agreements with each school.   There is 
increased potential for erosion of  these catering services through schools  being offered cheaper 
deals by private catering contractors -  particularly  larger urban schools which up till now  have 
cross-subsidised smaller rural schools. 

On 12th July 2013 the  School Food Plan was published - just after the conclusion of  my inter-
views,. This was the review of school food by Henry Dimbleby and John Vincent,  two celebrity 
chefs appointed by the government.   The review was set up late in 2012 in response to criticism 
that  the government was  allowing schools which had broken away from local authority control ( 
academies and free schools)  exemption from school nutrition regulations and thereby undermin-
ing  child health.  The greatest significance of the School Food Plan is that government policy has 
swung round to promoting growth of  school catering services and  minimum food standards 
binding on all schools.   The government  announced on 12th July  that it would spend £14.8m 
between December 2013 and September 2015  on promoting school meals. The School Food Plan  
report  praises caterers for using local  and organic food as providing a basis for high quality 
school meals. There was nothing in the terms of reference about using school food procurement 
to address environmental issues such as climate change.   It is likely that this reflects the approach  
to green issues of the Minister, Michael Gove. There were no recommendations in favour of eat-
ing less meat.  -  a key way  to reduce carbon footprint. 
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On 20th September 2013: the government announced that it would provide  school meals free of 
charge for 5 to 7 year old children from September 2014.   This was a step to implementing the 
School Food Plan’s recommendation  that the government should  provide  school food free of 
charge to all school children. It is anticipated  that improvements in health and educational  at-
tainment will justify the extra cost – around  £600m per annum.     The UK is  following the ex-
ample of two Scandinavian welfare states – Sweden and Finland – who have long-established 
policies of  free school food  for all children irrespective of family income.   This is happening at 
a time of  massive cuts in public expenditure. 

 
Interview results – Councils seek to source local and regional food 
 
Engaging with local suppliers 
The research showed that local authorities have a strong interest in purchasing from local and 
regional food producers whenever possible.   The justification for this was  both the desirability 
of supporting the local economy and belief in the environmental benefits of  reducing food miles. 

One procurement  manager described the range of methods of  engaging  informally with local 
suppliers:    

“While complying with European union procurement law -we have to word things carefully -  we 
work hard to encourage local suppliers.  100% of the food we buy comes from local producers 
suppliers or wholesalers. The food may not actually be grown here but all the suppliers  are lo-
cal. We don’t do Meet  the Buyer events. When any company contacts me we will have an infor-
mal discussion, I will show them a generic tender and explain the process and  how to complete 
the tender. The tender will be advertised in the local press after the  EU official Journal notice is 
issued. I will also notify the schools and care homes and will encourage them to tell local suppli-
ers about the tender. The fact that we already use local food suppliers encourages others to think 
of putting in a tender “ 

Lotting 
Lotting of contracts - division of large contracts into sections –  is a widespread practice.  It is  
effective in opening up opportunities for smaller suppliers who might not be willing or able to 
tender for the whole contract.   It is also  more time-consuming and assumes that that sufficient 
staff are  in place who can construct and appraise the tenders. Nine  of the Councils practice lot-
ting. Two said they wished that they could practice it to a greater extent – by breaking up con-
tracts into smaller pieces. 

Separation of  Distribution and Supply 
Separation of distribution and supply  is practiced by ten of the fifteen Councils. They have an 
arrangement whereby  the fruit and vegetables supplier and/or  the groceries supplier  will dis-
tribute products of other companies to some or all of the   schools – charging a fee for this ser-
vice..  These are referred to as nominated lines. This helps small suppliers break into the school 
catering market because it means that they do not need to have to have their own vehicle fleet to 
deliver to hundreds of schools within a tight time frame.   This  arrangement gives local authori-
ties flexibility to choose specific products  - eg  local or organic food – which would not other-
wise be available   This set up is similar in some ways to  food distribution arrangements  in sev-
eral Swedish municipalities ( Bortolo,2012 ; Bjorkland & Gustaffson 2013).  

Role of specialist food suppliers  
Hockerts & Wusthagen (2010)  describe how in the early stages of an industry’s sustainability 
transformation, new entrants (“Emerging Davids”) are more likely than incumbents to pursue 
sustainability-related opportunities.  Incumbents  will eventually react to the activities of the new 
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entrants by engaging in their own corporate sustainable entrepeneurship activities.  The “Green-
ing Goliaths” are often less ambitious in their environmental and social goals but may have a 
broader reach due to their established market presence.  Two businesses described as case studies 
below are new entrants which could be fitted into the “Emerging David” category.  They are 
competing with big national food distribution companies like Brakes or 3663, who  could well be 
fitted into the category of “Greening Goliaths”. 

Ralph Livesey Ltd is Lancashire’s leading fresh produce supplier  serving hospitals, schools, uni-
versities  as well as, hotels, restaurants, and  shops..It is a  family company established by local 
farmers, located in Preston with good motorway access , enabling regional distribution.  Long-
established in the fresh produce business, it has been steadily growing its share of  the local au-
thority/schools market.   Livesey buys  high quality fresh produce direct from Lancashire grow-
ers.   Its website includes a detailed calendar of fruit and vegetable availablility  showing month 
by month when different fruits and vegetables are available from UK growers.   Livesey will 
source produce from overseas growers when it is not available from the UK.  Catering and pro-
curement officers remarked on Livesey’s excellent track record in meeting their sustainability-
related requirements  - whether trying to source free range eggs within the region or  finding  a 
supplier of organic yogurt, which comes from  another region,  South West England. 

Fresh Pastures is a non-profit social enterprise in Yorkshire.  Since its inception in 2006 it has 
grown from 3 members of staff (including the 2 directors) to 68 members of staff in 2012 with 
new premises and modern milk processing equipment located in the Wakefield district. The com-
pany buys milk from a Yorkshire dairy farmers co-operative.. It collects, processes, packages and 
distributes some 11 million litres of milk each year, delivering to over 4,000 establishments a 
day. In 2007, Fresh Pastures tendered for theYorkshire Purchasing Organisation milk contract 
and was one of two successful companies. The company won the contract again when it was re-
tendered in 2010 and now supplies 10 local authorities as well as the NHS.   Fresh Pastures has 
become an important local employer, working with Jobcentre Plus, Wakefield Disability Action 
and  Mental Health Matters and other organisations to recruit long-term unemployed or disabled 
people. It also organises school visits and  educational activities about healthy eating, local food 
and recycling.  Delivery vehicles collect waste milk cartons which are baled  and sent for recy-
cling, rather than going into landfill. 

Shortcomings  of  local food producers 
Local authorities  desiring to source organic food  found that supplies  of some organic products – 
eg yogurt - were not available within the region.   One Council tried using an organic beef farm 
nearby but had to break off the contract after a few weeks – realising that  the farm was too small 
to supply the volumes needed.  Another council switched its meat supplier from a local butcher to 
one in a different region which could offer proper records enabling the meat to be traced back to 
the farm where it was reared.  Food safety concerns were the reason why another Council reject-
ed its local egg supplier. 

Promoting urban agriculture 
Two councils are  in  densely urbanized areas with virtually no local food production.  One of 
these councils has an urgan agriculture policy and aspires over the next five to ten years is to de-
velop horticulture  within the council boundaries – some of the produce of which will hopefully 
be purchased by schools.  Possible sites  for these horticulture projects are being identified 

Organic Food 
Only three of  the organisations interviewed were buying significant amounts of organic food.  
The one with the highest percentage of organic food told us “ We do  provide a considerable 
proportion of organic food. We have been able to finance this because of cost savings due to re-
ducing food  and energy wastage and meat usage.”  They have  sourced organic pasta  and flour 
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slightly cheaper than the conventional products, although they have had to pay a 50% price pre-
mium for cheese and rice. The second highest user buys organic milk, yogurt and beef meat balls 
and plans to start buying organic cheese. The third catering manager buys organic meat balls and 
burgers from a local supplier.  “The price is high but they are very tasty and so we are able to 
justify putting them on the menu a couple of times a week because  the children like them so 
much”. 

Food for Life Partnership 
The Food for Life Partnership [FFLP], is a voluntary sector initiative which has been working 
with English schools over the last seven years to enable children to eat good food, learn where it 
comes from, how it is produced and how to grow and cook it themselves.   It involves children, 
teachers, parents and school managers and promotes greater consumption of local and organic 
food..  For more on FFLP’s important role in promoting procurement of local and organic food, 
see Stein 2013 and Food for Life Partnership 2011.  Four  school catering services have imple-
mented Food for Life at the Bronze Level, which requires that meals be prepared from 75% fresh 
ingredients.   In one case this criterion was met by changing from frozen to fresh meat.  Another 
Council planned to achieve Bronze by September 2014.   One school catering service had reached 
the Silver Level, which requires higher levels of local and organic food and one has reached 
Gold.. 

Shifting from frozen to fresh meat 
Three councils switched from imported frozen meat to UK-sourced fresh meat around two years 
ago.  One council said that they had cut costs by 10 per cent and were now sourcing meat locally.  
Another told us  

“The move from frozen meat to fresh meat was consumer led. Consumers wanting fresh products. 
We developed a supplier who was willing to  invest in breaking  into this market.  For school 
kitchens  we  have specific requirements.  For example chicken fillets need to be between 50 and 
55 g and  supplied in packs of 10 or bags of 25..   We buy fresh meat now for the key menu lines 
e.g. diced beef, chicken fillets, mincemeat, beef burgers and pork steaks.   We still buy frozen sau-
sages and meatballs. To make the switch from frozen to fresh staff needed new equipment –eg 
chopping boards - and training, which our catering training team rolled out in  phases  – doing 
batches of schools.“   By contrast another Catering Manager  told us that he was staying with 
frozen meat  “because it is simpler and easier for cooks.  If we switched to fresh meat it might 
benefit local suppliers but kitchen staff would need to be retrained – very difficult in the present 
climate”. 

Reducing Meat Consumption 
There is  compelling scientific evidence that the single most important step which school caterers 
could take to reduce their GHG emissions would be to cut down on meat usage, particularly red 
meat (Garnett 2011).    A recent report of a government advisory project – the Green Food Pro-
ject – advised that in the interests of both health and sustainability,people should be advised to 
reduce their meat consumption (DEFRA 2013, p.8).   The House of Commons International De-
velopment Committee have produced similar recommendations.  But national government  has 
been largely silent on this matter. There is no recommendation about eating less meat in the 
School Food Plan.   So it is hardly surprising that up to the present this message has  had very 
limited impact on school caterers.   

The introduction of vegetarian days in public catering is becoming an important movement in  
parts of Europe – including Ghent in Belgium, Helsinki in Finland and several German cities . 
(Lombardini 2013; Leenaert 2012).  In the recent German General Election the Green Party in-
cluded this policy in its election manifesto,  provoking a vigorous counter-campaign from meat 
lovers.  Our survey showed  three of the councils practising at least one vegetarian day a week.   
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One Council – in a rural area –told us that they had thought about a vegetarian day but” We  de-
cided against because we need to safeguard jobs in farming.”   The biggest concern about  this 
change is probably that expressed by one catering manager who said that he was worried that 
children would be so upset by not being offered meat on a Monday that they would ask their par-
ents to withdraw them from school meals permanently.  But it is possible to overcome these ob-
jections. One catering manager told us that they had two meatless days a week:  

“We have MeatFree Mondays and Wednesdays as well – big reduction in meat usage is a reason 
why we can afford organic food.  We have been able to maintain and increase takeup of school 
meals by providing tasty food which is excellent value.   We do serve more meat at one school 
where there are issues of undernutrition because it is in a very deprived area.” 

Another  Catering Manager told me that they were trying to reformulate recipes – eg for cottage 
pie - by replacing a percentage of the meat by a vegetarian substitute.  They have tried lentils but 
the children rejected this because they did not like the taste.  They have now tried quorn  which 
has passed the taste test but the Catering Manager now has to decide whether quorn does indeed 
reduce the carbon footprint and whether the small additional cost is affordable. 

In one Council one of the  schools has adopted a  menu which excludes red meat and chicken.  
This was at the request of parents worried that any meat might not be properly halal  because of  
incidents in other areas of pork contamination of beef and lamb.     School meal takeup at this 
school has remained stable.   No other schools have asked for this menu. 

 
Table 1: Summary of  Interview Results: 15  Councils        Y=Yes                    
      Council 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
Urban/Rural/Mixed U U U U M R R R M R R U R U M 
Interviews                
Procurement Manager/Officer    Y  Y Y  Y  Y Y Y  Y 
Catering Manager Y Y Y     Y  Y    Y  
Other  Y    Y     Y Y     
buy from  local  suppliers 
[within council boundary] 

    Y Y Y Y Y Y Y Y Y  Y 

buy from regional suppliers Y Y Y Y    Y Y Y  Y Y Y Y 
Divide contracts into lots Y Y Y Y   Y    Y  Y Y Y 
Separation of distribution &  
supply 

Y Y Y Y   Y Y   Y  Y Y Y 

Use Specialist Food Suppliers Y Y Y Y    Y   Y Y Y Y Y 
Promoting Urban Agriculture Y           Y    
Local suppliers  inadequate Y  Y       Y    Y  
Food for Life Partnership - 
Bronze 

Y  Y       Y   Y  Y 

Food for Life Partnership – 
Silver,Gold 

           Y  Y  

Organic Food        Y    Y  Y  
Vegetarian Days Y           Y  Y  
Reducing Meat % in recipes Y               
Shift from frozen to  fresh meat  Y    Y     Y   Y  
      Council 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
 
 
Conclusion 
It can be seen that the predominant theme among the councils is a commitment to buying food 
locally or regionally whenever possible –to create jobs locally.  The argument of the environmen-
tal benefits of lower food miles is deployed to help justify this – even though much academic 
research has contradicted this. 
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A minority of councils have moved further than this – pursuing organic food and reducing meat 
consumption – maintaining that these are more convincing ways to try to save the planet. 

 
14. January 2014:  Government talks of centralizing public food procurement 
On 15th January Environment Secretary Owen Paterson announced that he had  appointed a con-
struction specialist, Dr Peter Bonfield to lead a government-wide drive to improve public pro-
curement of food, with an estimated total spend of £2.1 billion through hospitals, schools and 
prisons. Dr Bonfield said . “My plan is to work with the buyers and food producers to create a 
systematic approach to food procurement that addresses better value across a number of signifi-
cant social, economic and environmental factors for the best possible outcomes.” 

Dr Bonfield is expected to deliver his procurement proposals to Defra in June 2014. (Construc-
tion Index 2014).   One of the Council officers I interviewed commented that the Office of Gov-
ernment Commerce had looked into centralised/national food contracts  during 2009-2010 but in 
the second half of 2010 the plans were abandoned.   This was partly due to budget cuts but also 
because “they gained an appreciation of how incredibly varied and complex food and service 
requirements were across different public sector users”.  Some of the regional purchasing organi-
sations eg ESPO (Eastern Shires Purchasing Organisation)  have  evolved to satisfy some of the 
original objectives  eg setting up large-scale contracts for  commodity items. 

“I do not believe there will be any all-encompassing national contracts for food in the near fu-
ture. To do so would be to destroy local SME food producers/suppliers. The big nationals (3663, 
Brakes etc) would take it all……What the  government needs to do  is to issue clear guidance and 
mandatory minimum standards for public sector food procurers, rather than leave buyers to work 
it out for themselves – especially standards regarding food safety and traceability.” 
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Abstract: The landscape of food systems in France becomes more and more diversified since 
CSA-like French Amap have generalized the idea of joint initiatives between food producers and 
consumers, others than farmers’ markets and farm shops which are deep-rooted in French society. 
This seems especially true for urban and periurban areas. We observe and analyze a new model 
of short supply chains (SSC) which are organized as multi-actor short supply chains (MASSC). 
By definition, in these MASSC part of the logistic and marketing activities of one or several 
farmers is managed by an intermediate organization interfacing with consumers. The research 
objective is to qualify the configurations and analyze the innovative process of these cooperation 
models. We place this research in a branch of research related to the understanding of alternative 
food systems (Marsden, 2011, 2012). We have run semi-qualitative interviews on a selection of 
fifteen MASSC in France (12) and in the French-speaking area of Switzerland (3).  

Key results are related to logistical solutions. MASSC create synergies among farmers, between 
farmers and consumers, and at a territorial level with a broad set of actors, like local authorities 
and associations. Cooperation means for individuals to pass a threshold in terms of logistical ob-
stacles due to labor-intensive distribution and marketing activities which require specific skills. 
The use of ICT and local retail place allocated for free by local governments, firms or individuals 
limit distribution costs. MASCC also emphasize the use of innovative and sustainable forms of 
transport (cargo-bicycles, river-based transports, etc.) mostly in a marketing objective. Further-
more, the initiatives we have analyzed are often characterized by a strong social component. As-
sociating structures of the Social and Solidarity Economy appear to be current practice. These 
examples at hand, we state a tendency amongst these MASSC towards a high degree of profes-
sionalization with a strong social component. These multi-actor SSC can be seen as adding to a 
more general movement towards closely linking rural-urban food systems. As most of them have 
been founded less than 3 years ago, further analysis is needed to fully understand their strengths, 
their impact on farm viability, and their perspectives for urban food systems in the future. 

Keywords: short supply chains, local food systems, logistics, organization, urban and periurban 
agriculture, local authorities 
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A renewal of food logistics and urban agriculture 
The expanding society’s interest for the place of food in welfare and sustainable development is 
followed by consumers’ interest in the reduction of their environmental footprint. Fifteen years 
ago, Martin and Marsden (1999) suggested a link between the food issue as part of the Agenda 21 
and rethinking urban policies. The strength of this association has not declined until today. Quite 
the contrary, urban and periurban agriculture (UPA) is increasingly included in urban planning, 
intentionally or not, and not only with respect to the conservation of open space but more and 
more for a possible contribution to local food supply. Two dimensions are at stake when it comes 
to food governance of modern cities. Firstly, it is a question of urban planning components, of 
rethinking criteria of quality of life inside and near the city, of nature becoming a major positive 
component of urban space (Houdart et al., 2012; Perrotti, 2012); secondly, the environmental and 
social costs of food are increasingly contested all over the society. This contestation infers im-
portant consequences for food systems in their different components, especially for UPA. The 
rising concern amongst city councils and associations for these questions explains their recent 
implication in the support of UPA. Interestingly, they are involved in supporting agricultural 
which is significantly different from the “classic” agricultural policies. At local level, new forms 
of support to farmers based on innovative intervention and resources models emerge. City coun-
cils are progressively involved in the prospective, regulatory, and financial processes related to 
agricultural development. Regarding the transformation of food systems in Paris region, Guiomar 
(2013) observes the implication of these new actors in food issues in parallel to their participation 
to environmental debates. Next to traditional policy makers, associations and local authorities 
enter into the debate on food politics and more generally in the discussions on the governance of 
food and farming systems, whereas this question up to now has been the nearly exclusive domain 
of national and European politics. Weaknesses in the financial support of local policies generate 
novel and inventive means of support (crowdfunding, microcredit, etc.) mostly dedicated to com-
pensate logistical barriers and farmers’ difficulties in settling down. After six decades of agricul-
tural policy supporting the production of agricultural commodities, the boundaries between agri-
culture and their social environment are moving. Consumers as well as farmers design new forms 
of relationships in order to permanently anchor food systems in their nearby environment. The 
main strategy to sustain UPA is based on actions of farmers and other stakeholders to reconnect 
agriculture to local consumers. Logistics play an important but little addressed role in the overall 
economic situation of SSC and their day-to-day organization. Based on fifteen case studies in 
France and Switzerland, this article analyzes the strategies to support and improve multi-actor 
short supply chains (MASSC) located in urban and periurban areas. 

New forms of cooperation between farmers and consumers 
In order to better understand the transformation in UPA and of its role for territorial development, 
it is interesting to have a look on the organizational and logistic innovations in farming systems 
turned to local markets. Successful local anchoring of agriculture partly depends on these innova-
tions, which are interesting from a scientific point of view for their contribution to the ecological 
transition of supply chains. Short supply chains indeed are questioned on their capacity to provide 
good environmental, as well as technical, financial, and social performances (Redlingshöfer 
2012). Research has shown that logistical processes often perform badly on energy criteria due to 
low volumes. Those little optimized logistics strongly handicap a successful development of local 
food supply (Schlich et al., 2006; Mundler &t Rumpus, 2012 ; Coley et al., 2009 ; Rizet et al., 
2008).  

Diverse solutions are scrutinized to reduce the energy consumption of SSC logistics. 
Massification, a major cost reducing strategy of the transport sector, is suggested to be the most 
promising solution to move down, on a product unit level, the energy consumption of transports. 
Schlich et al. (2006) put forward the principle of “Ecology of scale” which can be obtained by 
mutual assistance to cooperation to share complementary resources. Cooperation between farm-



 

1663 

ers has existed for a long time in traditional cooperatives for purchasing fertilizers or marketing 
agricultural commodities. Nevertheless, traditional cooperatives have never specified consump-
tion areas and increasingly turned towards global markets. In parallel, innovative transport modes 
appear as tools for sustainable food distribution. Companies experiment urban transport on wa-
terways and by cargo bicycles (Beyer & Lecuyer, 2013). From an environmental perspective, 
other processes in addition to transports are also responsible for a high and sometimes even high-
er share in the total energy balance. As a consequence, a broader focus on the supply chain up-
stream is crucial for energy consumption analysis (Blanquart et al, 2009). Ongoing initiatives 
engaged by local authorities to allow farmers to mutualize logistical tools go in the direction of 
improved performances.  

The conjunction of ecological and urban food questions, on one side, and the renewal of politics 
for territorial development on the other side, stirs up three groups of questions: 

 The first group of questions is related to farmers’ consciousness of their responsibilities and 
potential contribution to sustainable supply chains by modifying their logistic practices. Are 
farmers who are involved in short chain organization and local food concerned about pollu-
tion reduction? Beside farmers’ intentions, we have to question their strategic decisions on 
distribution and their consequential impacts on energy consumption. We have to closely study 
innovations, including the place of energy-efficient means of transport. 

 The second group of questions is about the political impact of reorganized logistics. Are in-
novations of this kind in the structure of food supply chains able to change the lines of agri-
cultural policy? Indeed, traditional support of Europe's Common Agricultural Policy did not 
consider SCC. Whereas activities of direct-sales are excluded from the first pillar, only rural 
development programs within the second pillar support investment into SSC. The identity and 
political priorities of agricultural and food industry lobbies are a strong barrier to the promo-
tion of innovative marketing channels. Therefore it is important to examine the ways city 
councils and other local authorities seize opportunities to address the food issue at local level.  

 The third group of questions addresses the geography of these emerging forms of supply 
chain organization. The frontier between territories of food production and cities for food 
consumption are moving. The strict segregation between territorial functions is more and 
more declining. How to anchor UPA in a territorial development perspective is an important 
question, especially in the context of reforms in the CAP rural development program. 

Methods  
A panel of initiatives was selected based on two criteria: the multiple actor character of the initia-
tive and its contribution to food flows from rural areas to the city. This qualitative study was con-
ducted from September to December 2012 and contains interviews with 15 managers of multi-
actor short supply chains (MASSC). MASSC are defined as SCC initiatives where one or more 
farmers are being supported in terms of logistics, organization, communication, financing or ac-
cess to farm land by a public or a private structure in order to foster local food markets. To cancel 
out the impact of institutional environment SSC initiatives were selected from very different re-
gions in France (Paris-Region, Alsace, Loire-Valley, Center, Haute-Normandie) and in Switzer-
land (Vaud, Geneva). The studied initiatives target consumers in urban and periurban areas, in 
middle-sized or big cities. The supporting structure was a local authority, a consulting firm, an 
association, a group of farmers, a service provider in logistics and organization and/or a food pro-
cessor. 

Managers were interviewed on three subjects to identify the general strategy for the initiative and 
its logistic components. General questions were asked on the project history, on initial objectives, 
partners, assets and distribution channels. The technical questions were on the initiative’s logis-
tics and on the rationale behind their organization and use of indicators. The interviewed manag-
ers responded by a detailed description of the logistical processes (Messmer, 2013). An important 
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Motivations for multi actor short supply chains (MASSC)  
 
Collaboration, task sharing and task delegation  
The multi-actor organization implies a strong collaborative component in the management of the 
different tasks, either organized as task-sharing either as delegation of tasks. Managers of eight of 
the fifteen study cases highlight farmers’ support as a main motivation for founding a MASSC 
initiative. Collaboration for a more efficient supply chain organization can take various forms 
which more or less engage farmers in joint supply chain stages. Some of the initiatives collabo-
rate with deposit locations for box schemes for example, others share transport or storage equip-
ment and infrastructure, and even others jointly organize tasks and delegate them to external sup-
port structures (logistics, distribution platforms, communication). Farmers are then restored time 
for farming, their core activity.  

Collaboration takes also place as networking with existing groups, when it comes to finding new 
financing options with citizen networks (like crowdfunding), addressing new consumer groups or 
collaborating with structures in the social and solidarity economy sector. This collaborative inte-
gration in local economy emphasizes MASSC’ strong social component.  

MASSC to improve coordination in the local market  
Support to local agriculture is the main motivation of the fifteen initiatives we have analyzed. 
This general intention responds to farmers’ economic difficulties which more and more become 
visible. When it comes to address the past of an initiative, the poor economic performance of 
farms before being involved in MASSC are always highlighted during the interviews. The associ-
ation of a third party (not a farmer, not an agro food firm) in the conception of the project is cru-
cial and specific of the MASSC projects. The path of a project is generally the same. Local stake-
holders give attention to agriculture. The difficulty to coordinate local offer and local demand 
raises the question of logistics. An advisory group is created to manage tangible actions, e.g. to 
promote the diffusion of fruit and vegetable box schemes or the integration of local products into 
school canteens. In all interviews MASSC are mentioned as to improve transaction processes and 
reduce transaction costs. In order to reduce these costs MASSC are involved in drawing up the 
contract and in the conception of collaborative tools. An agency specialized in city council con-
sulting has even stimulated demand for local foods in addition to its role in facilitating the ex-
change between farmers and central kitchen of school canteens in Paris-Region, in the suburban 
cities of Bois-le-Roi, Arpajon, and Bagneux. In the first place, MASSC are a means to improve 
the coordination within the consumer and farmer relationship. 

The contribution to local development by sustainable agrifood systems 
With respect to MASCC, the support of agriculture today appears as one contribution to local 
development. In Switzerland as in France, the future of agriculture comes out as a major issue for 
the initiatives’ participants. 

Ethical concerns not only include ecological concerns and the preservation of the environment. 
Different initiatives target the improvement of social welfare of different parts of the society. 
This dimension holds a significant role in some initiatives. Chiffoleau and Prevost (2012) stress 
the link to agriculture’s social utility, based on a complete set of externalities which go beyond 
the consideration of environmental amenities or an access to food for economically fragile popu-
lations. Different initiatives enable unemployed people, qualified or unqualified, to enter the job 
market.  

Creating link and solidarity with farmers aims to improve the efficiency of local agriculture and 
to restore a general equilibrium in relations between cities and rural areas. Support to farmers in 
MASSC involves diverse resources, partly physical and partly immaterial. Advantageous prices 
and contracts with financial advance are a real financial security for farmers. MASSC can be con-



 

1666 

sidered as a specific form of fair trade. Nevertheless, MASSC have a radical impact on SCC. 
They deeply transform the nature of the supply chain. The direct link between farmers and con-
sumers is replaced by an indirect relation hosted by a third partner. The use of media to com-
municate to consumers information on farmers, on their farming practices, and on practical de-
tails on the delivery is generalized. The farmer-consumer relationship changes along with the 
consequences of changing communication supports. The use of NCIT is mainly argued by the 
necessity to improve the quality of information and to enhance labor performance, as labor is the 
main cost factor not only in farming but also in the commercial relation. Our analysis of the initi-
atives’ structure reveals the importance of coordination tools to improve farm performance.  

The main translation of their environmental motivation is for the interviewed managers to adopt 
organic farming schemes or purchase of products under organic labeling. When going organic, 
stakeholders also intend to obtain health advantages both amongst farmers and consumers. Half 
(7/15) of the initiatives exclusively sell products with the organic label, and one third sells both 
organic and non-organic. By contrast, if the logistic optimization is central in the analyzed initia-
tives, evidence of a real impact on the environmental footprint of a new transport system is 
scarcely invoked. The strategic management steer the initiatives on economic and financial indi-
cators. All the interviewed managers are convinced of the key role of logistic for good results. 
The paradox of MASSC is on their difficulties to quantify the costs of logistic, be their analysis 
based on financial or ecological indicators. Except when innovative and low emissive transport 
tools are used, the objective of a reduced environmental footprint is not clearly implemented.  

The place of new SCC organization in territories 
The interviews describe MASSC as a consequence of a brutal crisis in a global environment. The 
global food chains’ involvement in recent food crisis makes consumers doubting. Overall, SSC 
benefit from a degradation of consumer confidence. Sanitary crisis and environmental crisis al-
ready act as catalysts in raising societal consciousness of the need of alternative food chains and 
foster heterogeneous stakeholders’ initiatives. Retailers and political leaders share the same anal-
ysis about the need to diversify the supply of food and to preserve agriculture. Market uncertainty 
also calls into question the size and the transparency of the food supply chain. For farmers, the 
control loss in supply chains even when they are member of a cooperative is unbearable. Another 
important catalyst of the analyzed initiatives is the lack of political support to SCC. Farmers pro-
moting alternative techniques face additional costs with no compensation for the services they 
produce, which makes some of them turn to innovative solutions.  

Consequently territorial development is now confronted with a supply chain logic based on eco-
nomic efficiency. MASSC stakeholders transfer a food project into a territorial project. Whether 
they are public or private stakeholders, MASSC link food and farming services with urban plan-
ning. According to Olivier and Wallet (2005) there is a change in the conception of territorial 
projects: MASSC support the idea of a renewal of the theory of endogenous development. The 
local character as a source of economic efficiency is not only relevant because a tight contact 
with local institutions restores confidence in the project management and in transactions. Proxim-
ity is also the condition to take into account externalities of economic activities. Our interviews 
revealed that the need for reducing negative farming-related externalities appears to grow heavier 
and heavier in local authorities concerns. When integrating a proximity parameter in territorial 
governance, territories innovate in new politics to include negative (pesticide pollution of water) 
as well as positive externalities (landscape amenities, safe food, employment) in the management 
of agriculture. Sub-optimal transport efficiency in SCC calls for alternative ways of distribution, 
a reason for local public support.  

Table 1 summarizes these aforementioned driving forces of MASSC as different kinds of dynam-
ics and illustrates them by a set of examples. 
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Table 1 Driving forces of Multi-actor short supply chains structured as dynamics (examples) 
Institutional dynam-

ics 
Supply chain dynam-

ics 
Territorial dynamics Product specification 

dynamics 
Environmental dy-

namics 

Consultancy agency 

Farmers organisa-
tion with an 
independant logisti-
cal organization 

Extension of farm 
cooperative 

Cooperation with 
another farm coop-
erative (slaughter-
ing, logistics) 

Tight connection to 
local bodies 

Cooperation with 
the chamber of agri-
culture 

Agreement with 
local public 
transport companies 
for delivery of boxes 
in public transport 
stations 

Private company 
initiative (logistics, 
processing) 

Organisation linking 
farmers and farm-
ers/consumers 

Coordination be-
tween farmers and 
consumers /end of 
chain actors  

Improvement / de-
velopment of new 
marketing opportuni-
ties 

Professionalisation / 
improvement of 
delivery logistics 

Complete vertical 
integration 

Creation of a new 
distribution platform 

Association with for 
farmers non-
traditional partners 

 

Widening of inter-
vention options of 
local bodies towards 
agriculture 

Linking rural pro-
duction with urban 
consumers 

Serving all kind of 
markets 

Territorial extension 
to a distance of 250 
km 

Territorial limitation 
to a distance of 100 
km 

Organic product 
certification 

Innovation in box 
delivery scheme 

Adjustment to con-
straining logistical 
regulation for meat 
products 

Strong effort of 
product specification 
embedded in a green 
strategy 

Strong marketing 
activities 

No product specifi-
cation in order to 
maintain price level 

Focus on « logistic» 
specified products 

Specification as a 
socially responsible 
company 

 

Organic label, reduc-
tion of greenhouse 
gas emissions  

Public transport 
stations as box dis-
tribution settings to 
make use of custom-
ers trip from work to 
home 

River-based trans-
ports 

Delivery by bicycle 

Recycling of card-
board boxes 

 
Conclusion and perspectives 
Our analysis of fifteen initiatives of MASSC reveal farmers’ interest to create synergies with oth-
er farmers, between farmers and consumers, and at a territorial level with a broad set of actors, 
like local authorities and associations, until now not involved in public action towards public pro-
curement of food. Cooperation means for individuals to pass a threshold in terms of logistical 
obstacles due to high labor costs and lacking competencies in distribution and marketing activi-
ties. The use of ICT and local distribution place allocated for free by local governments, compa-
nies or individuals limit logistical costs. Multiple benefits appear in terms of logistic with the 
consolidation of flows and investments. These benefits are for now mainly economic benefits 
based on scale economies and ICT. MASCC also emphasize the use of innovative and sustainable 
forms of transport (cargo-bicycles, river-based transports, etc.) mostly in a marketing objective. 
Furthermore, the MASSC we have analyzed are often characterized by a strong social compo-
nent. Associating structures of the social and solidarity economy appear to be current practice. 
Human factor is crucial in MASSC initiatives; the manager plays a central role in the project con-
struction. His ability to promote cooperation, to think through, to rally farmers and consumers, 
either individually or as networks, requires a high degree of skills, competencies, and social as-
sets.  

These examples at hand, we state a tendency amongst these MASSC towards a high degree of 
professionalization with a strong social component. These multi-actor SSC can be seen as adding 
to a more general movement towards closely linking rural-urban food systems, closely linking 
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farmers and consumers within urban and periurban areas. As most of the analyzed MASSC initia-
tives have been founded less than 3 years ago, further analysis is needed to fully understand their 
strengths, their impact on farms’ viability and their perspectives for urban food systems in the 
future. 
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Abstract: Short food chains represent an important opportunity to reduce the number of interme-
diaries between food supply and demand and to create a strong relationships  between producers 
and consumers. Among the several types of short food chain, one interesting experience is that of 
the Solidarity Purchasing Groups (SPG). They were born to answer to the need of food self-
sufficiency expressed by the urban contexts and, at the same time, they try to face the question of 
the ethical and social aspects of the food system. As other kind of short food chains, SPG express 
the growing interest in food safety and quality, as well as the need for new social and productive 
relationships. 

The Purchasing Group is made of consumers buying together food and other goods directly from 
producers, without intermediaries, and then it redistributes stuffs among the group participants.  
Without ethical implications, the main objective of PG is to obtain favourable terms of purchase. 
Otherwise, if the group is interested in understanding the ethical and social aspect of the produc-
tion system as well, such as the working conditions, the right remuneration for the producers, the 
environmental impact of production, the valorisation of local and typical productions and tradi-
tions, then the purchasing group becomes a solidarity one.  

SPG are playing an important role in managing the dynamics among rural and urban areas. They 
contribute to create or maintain a viable productive environment in the peri-urban areas, allowing 
small farmers located in these areas to have access to the market, to programme the production, in 
some case to set in advance kind and quantity of production, and have a secure and stable eco-
nomic return. For bigger farms, as for other kind of short supply chain, SPG are an opportunity to 
diversify the sources of income. 

The aim of this work is to investigate the social, environmental and economic aspects driving 
consumers and producers to join a SPG. The analysis was conducted through interviews and 
questionnaires to consumers and producers in 5 Italian cities and related peri-urban areas along 
our country. Furthermore, our study allows to assess the impact that this kind of innovation on the 
retail chain has on the urban system of food and on the geography of agricultural production. 

Keywords: short food chains, Solidarity Purchasing Groups, urban system 
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Introduction  
Last decade of the 90es and the beginning of the new century see the spreading of new buying 
experience and networks driven by consumers, within the wider context of the shortening of food 
chain phenomenon. Emerged new types of producer-consumer cooperation in food networks, 
partly in opposition to dominant globalization and concentration trends in food markets. 

From the recent literature, we know that there is a particular interest in community-led initiatives 
connected to sustainability, linking food to lifestyle, environment and culture. The most famous 
approach comes from Seyfang: she proposes a model of grassroots innovations to describe inno-
vative networks of activists and organisations that lead bottom-up solutions for sustainable devel-
opment; solutions that respond to the local situation and the interests and values of the communi-
ties involved (Seyfang and Smith, 2007). With reference to sustainable consumption, she asserts 
that consumers have developed their awareness on the responsibility they have towards global 
problems, such as environment, equity, justice. She then points out five dimensions characteriz-
ing the sustainable consumption: localisation,reducing ecological footprints, community building, 
collective action, building new infrastructures of provision. In this perspective, SPG represent a 
perfect example of grassroots innovation, a new model of managing the food economy, through 
the harmonization of social, economic and environmental values.  

Brunori et al (2012) refer to Altenative Food Network as drivers for system innovation, because 
“they try out concrete alternatives to the conventional ways of producing, selling and consuming 
and at the same time, as they create tensions at the interface of the context in which they operate, 
they trigger processes of change at a higher level”. According to the authors, AFN are drivers for 
system innovation and alternative consumers can be considered as second level innovators, as 
“they aim at reshaping the worlds of consumption, production and distribution according to prin-
ciples that are alternative to the dominant ones”. 

SPG potentially represent a shift in the role of consumers from passive endusers and mere buyers 
of food towards ‘citizen consumers’ that intend to regain control over the ways in which their 
food is produced and provided and actively reshape their relations with food production. As such, 
they also embody possible changes in food governance mechanisms and renewed relations be-
tween civil society, market and public policy.(Renting et al, 2011). 

The active role of consumers is underlined by Cembalo et al (2013) too, as they conclude in their 
work that “consumers not only express more and more modern instances pertaining to the sus-
tainability of the agro-food system, but also, when they do not find answers on the market, they 
themselves generate organized forms which satisfy needs which are getting more and more com-
plex and less and less linked to mere accumulation of goods”. 

Fonte (2013) adds to the theoretical debate, the interesting point that an emerging food practice 
should be scaled up and stabilised, and “the relation between stability and change is conceptual-
ized through the dialectical relation between reflexivity and routine. A new practice is institution-
alised when reflexivity is expressed as new routines”. In her study on SPG’s in Italy and in 
Rome, she remarks that SPG’s “have to be conscious about how to enhance social and environ-
mental sustainability, but also necessitate routinisation of food buying activities so that such 
complex procedures be rendered practicable”. 

In more or less 20 years, in Italy, the process of reconnecting producers and consumers in some 
innovative way shows some interesting results: actually there are around 63.000 farms selling 
through direct sales and 40% of Italian families regularly buy food directly from the producer.  

First experiences of SPG can be found around the 90s in the North area of the country. In 1997 
the SPG network was born, aiming at connecting the several SPG, promoting their diffusion , 
exchanging information on food and producers, sharing events. In 2008, the Italian budget recog-
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nized the existence and the important role of SPG. Actually, according to a research by Coldiretti 
and Censis for 2012 7 million of Italians, around 19% of total population, are part of SPG, 2,7 
million stably. From the SPG national network we learn that there are around 800 SPG registered 
in our country.  

They developed as groups of families who share a critique of the dominant model of consumption 
and try to build an alternative solidarity economy, changing the way they buy their food (Fonte et 
al, 2011).SPG in Italy are characterized for a strong ethic and social dimension, promoting a so-
cial and economic sustainable model. The document published in 1999 by the official Italian SPG 
network on its website (www.retegas.org) underline that “the act of shopping ....can have a strong 
and clear social, economical and political value. Gaining awareness of this power may allow us to 
influence the way firms source, distribute and produce”. More than obtaining low prices and fa-
vourable purchasing conditions, that would be a mere manifestation of individual utility and pref-
erences, SPG stress the concept of solidarity, declining it in terms of equity among different areas 
of the world (fair trade) and among producers (big and small farms) and ofprotection of natural 
resources (organic farming, in season products and km 0 products). 

As a confirm of this approach, referring to Seyfard theory, a recent study on the Italian PG (Fonte 
et al, 2011) tested the five dimensions of sustainable consumption from the PG point of view. 
They found out that the three first dimensions are strongly connected in PG:local, organic and 
small producers are preferred, allowing to pursue the environmental safeguard, to sustain local 
economies and to build confidential and strong relationship among producers and consum-
ers/citizens. Moreover, a collective action can be recognized not only in the collective purchas-
ing, but also in the SPG management, in participation to SPG networks, and in the promotion of 
social and political events. Finally, SPG represent a new model of infrastructure within the urban 
context, with still some logistic difficulties, that should require more institutional support.  

The SPG’s structure is very different among cities, highly flexible and complex, for number of 
families participating, organizational rules, management and choice of producers.Usually con-
sumers joining a PG collect information on producers through personal contacts, doing researches 
on the nearby territories, sharing information with other PG and then they choose on the basis of 
several criteria: food safety, environment respect, therefore organic products are preferred as well 
as food miles (km 0 products), small and local productions supporting and improving local econ-
omies. There are contact persons for each producer, taking care of changes and updating prices 
and eventually solving problems. Orders are usually managed by internet and email. Product are 
delivered in a prearranged day and time in an arrange place, a public place as well as a private 
shop or similar. Participants to SPG organize recurring meeting to discuss news and organize 
events, and in addition, meetings are organized among PG within the region or at national level.  

Objective and methodology 
The work is part of a broader research aimingat identifying policy interventions that can, on the 
one hand, promote the dissemination of the experiences of short food chain in different peri-
urban areas and, on the other hand, enhance the positive impact that these forms of retail chain 
can have on environment, society and the local economy. 

The methodology that has been adopted is a quali-quantitative one and it aims at the definition 
and quantification of indicators  assessing the positive impacts that the different forms of short 
food chain have on the three dimensions of sustainability: environment, society and local econo-
my.  

In detail, the methodological approach has been divided into 4 steps: 

STEP 1. Identification of indicators that are useful for the quantitative assessment of short food 
chains, and their impact on the area. The set of indicators have been identified through a partici-
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patory methodology from the experience of a previous project (D. Marino, C. Cicatiello, 2012). 
In the chosen of indicators the previous project identified those most frequently used in studies on 
sustainability (ECNC, 2000; EC, 2001; EEA, 1998; INEA, 2004, OECD, 1999, 2000, 2001) and 
those most frequentlycited in the literature on short chain regarding environmental, social and 
economic impacts (Battershill and Gilg, 1998; Ilbery and Maye, 2005; DEFRA, 2005; Aubryet 
al.,2008). These indicators have been discussed into two focus groups (one composed by re-
searchers working on the issue of short supply chains and the other one by stakeholders in the 
supply chain) in order to define indicators of greater accuracyand to respond to the need to inte-
grate the analysis conducted on the basis of the documentation available in the literature and net-
working with qualitative information which identifiesindividual impacts of short chain on pro-
ducers and consumers (Figure 2.1). 

STEP 2. Application of indicators identified in Step 1 to five case studies through interviews and 
questionnaires to producers, consumers and officers. 

STEP 3 Analysis of the scenarios at local and national levels and their impact on the development 
of short supply chains and evaluation of policies and instruments adopted. 

STEP 4. Identification and implementation of policies, actions, and tools for the development of 
short supply chains and identification of the most efficient and effective tools for the develop-
ment of short supply chains on local area. 
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Figure 2.1: Indicators of sustainability 

Consumer 

En
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ro
nm

en
ta

l A1 I buy here products made with low  impact techniques. 

A2 To buy here I don't have to move so much. 

A3.a Buy here allows me to reduce packaging to throw in the trash. 

A3.b Since buying here I waste less food. 

A4 Since buying here I am more aware of the environmental impact of consumption. 

So
ci

al
 S1 Buy here allows me to establish a personal relationship with the farmers. 

S2 I like the fact that here I purchase products that originate from my territory. 

S4 I think buying here improves the quality of my diet. 

Ec
o-

no
m

ic
 

E2 My participation in this reality helps sustain the economy of my country. 

E3 I think that the products they purchase here have a good quality/price ratio. 

Producer 

En
vi

ro
nm

en
ta

l A1 More attention to the consumption of resources employed on the farm 

A2 Selling of products from traditional agricultural varieties or animal breeds 

A3 Reduction of food miles 
A4 Selling products without packaging 

A5 Perception of environmental sensitivity of consumers 

So
ci

al
 S1 A personal relationship with the consumer 

S2 Selling of products to local community 

S3 Informing consumers about the nutritional value of products 

S4 More work as a result of participation in the short food chain 

Ec
on

om
ic

 E1 Changing in the production 

E2 Increasing of income 

E3 Increasing of  linkages with the local economy 

E4 Higher prices compared to other food chains 

E5 Improving of the company's prospects for growth 
 
The study involved 5 Italian cities and it is related to peri-urban areas along Italy, identified 
around the following towns: Trento (North East), Turin (North West), Rome (center), Pisa (Cen-
ter), Lecce (South). 

9 in-depth interviews were carried out according to a predetermined track to the organizers in 
order to understand the mechanism of transfer of the products, the area covered by the economic 
activity; 34 interviews were carried out to producers (mail or telephone interview) to measure, 
through their perception, the impact on the area, and 186 interviews were finally carried out to 
consumers (the survey was carried out online and consumers are invited via email to follow a link 
from which directly answering  to questions) to measure, through their perception, the impact of 
different organizational arrangements in the area (Table 2.1).  

Information collected through the questionnaire were organized into a database where farmers 
and consumers have been classified at the local level.  
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Table 2.1: Number in sample interviewed 

city experience 
producer consumer organizer 

N° % N° % N° % 

Lecce Carlo Mileti 1 3 10 5 1 11 
Lecce Daniela De Blasi 1 3 9 5 1 11 
Pisa Cascina 4 12 18 10 1 11 
Pisa San Zeno 4 12 24 13 1 11 
Rome Podere Rosa 7 21 24 13 1 11 
Rome Slow Food 10 29 13 7 1 11 
Turin GAC - Piossasco 3 9 17 9 1 11 
Trento Credenza 3 9 58 31 1 11 
Trento GasTone 1 3 13 7 1 11 
Total 34 100 186 100 9 100 
 
 
Results 
 
Table 3.1: Number in sample interviewed 

city experience 
producers consumers 

Number Interviewed % Number Interviewed % 

Lecce Carlo Mileti 8 1 13 10 
Lecce Daniela De Blasi 16 1 6 9 
Pisa Cascina 60 4 7 60 18 30 
Pisa San Zeno 40 4 10 40 24 60 
Rome Podere Rosa 20 7 35 80 24 30 
Rome Slow Food 13* 10 77 120 13 11 
Turin GAC - Piossasco 50 3 6 45 17 38 
Trento Credenza 55 3 5 140 58 41 
Trento GasTone 15 1 7 35 13 37 
Total 277 34 12 520 186 32** 
Source: SPG’s Organizers interviews 
(*) From http://www.slowfoodroma.it/news/s-gas-cosa-aspetti-aderisci-ora  
(**) Except SPG of the city of Lecce 
 

Interviews reached the 12% of SPG’s producers and over than 30% of consumers (table 3.1); the 
producers were surveyed mainly in the area of Rome (17) while consumers in that of Pisa (90). 

The dataset shows a strong heterogeneity among the Solidarity Purchasing Groups: some of them 
are really small with only about 20 consumers and less than 10 producers, others are really big, 
involving hundreds of members and more than 50 producers. According to the consumers SPG 
has the best results when they involved maximum 30-40 families. 

All the SPG of the sample are active since several years: they were born trying to develop a direct 
and trustful relationship between producers and consumers, to support a sustainable economy for 
local and typical products. In this agreement, producers know that a part of their production is 
surely sold every year; instead consumers know that food and the other goods purchased through 
SPG are eco-sustainable and their prices are competitive in comparison with the same products 
sold in large retail organisation.  
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In general the attention is addressed to eco- sustainable productions preferably, but not exclusive-
ly, to organic one, to reduce the environmental impact of transports (food miles, often producers 
are located in an area within 50 km far from the centre of SPG) and the packaging impact (SPG 
make an effort to buy products without packaging). 

Talking about social impact, SPG play an important role in managing the socialization between 
members and producers that meet themselves at the annual meeting of the Group, but also in oth-
er meetings organized in farms or in other member’s houses to talk about responsible consump-
tion. 

SPG work in different ways according to their different size: the smaller ones have a  coordinator 
who have to keep in touch consumers and producers and to manage the place where stuffs are 
stocked and distributed. The bigger ones have got different contact persons for different products 
and for different producers.The costs of ordinary management are usually paid with membership 
fee. 

No one of this SPG have specific funds except cases in which local institutions give money to 
promote these initiatives in the territory. 

Producers 
Farms supplying SPG are usually quite big: their average Utilised Agricultural Area – UAA - is 
43 hectare, while according to the last Census -2010- the average in Italy is less than 10 hectare. 
In the companies surveyed, there was a high incidence of the areas cultivated with organic pro-
duction (at least 50% of UAA) well above the national average and the main productions are 
fruit, vegetables and livestock (principally dairy livestock). 

Farms are mainly located in a hilly area (average altitude 300 m) close to the main markets and 
thus are characterized as "firms proximity." 

With regard to demographic characteristics, the most important fact is that the average age of the 
interviewed entrepreneurs is rather low (40 years).This indicates that in a general situation of 
fragmentation of agricultural production and low profitability (Cicatiello, 2008), SPGseems to 
offer the opportunity to increase the interest of young people in the agricultural sector and foster 
generational change with positive implications from the point of view of employment. The ability 
of SPGto attract entrepreneurial women is lower: farmers are usually male with a farming experi-
ence of over 10 years. On average, the workforce in the farms is represented by 5 people (over 
than 40% is family labour); the incidence of young labour is 22% and the female labour is the 
25% on total. 

70% of the sample of farms have some multi-functionality activities (educational farm, direct 
selling, social agriculture, agri-tourism, tasting, etc.), in particular more than 50% of these farms 
can process their products. 

The range of products traded within the SPG is wide and varied:usually fruit and vegetables, ol-
ive oil, followed by milk and dairy. Fresh products are delivered to the consumers in few hours 
from the storage because of well-known food security problems. 

Often food is weekly delivered, but some specific products like Parmigiano Reggiano cheese, 
olive oil, Sicilian oranges, etc are bought only in specific period of the year. 

The prices are established by the producers, but sometimes they could be negotiated between 
consumers and producers. Usually there is a cash payment at the delivery  time.The good price  is 
not the minimum price but the “just price”: the price that is fair to both the producer and the con-
sumer and covers all farm costs, starting from labour and including the higher cost of environ-
mentally friendly practices (Fonte, 2013). Also for these reasons doing the price sometimes con-
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sumers can take part in the planning of the production with a “risk-quota” which is the payment 
of shared risk between producer and consumers due to the unexpected events. 

The reasons that prompt producers to sell their products using SPG chain are principally related 
to the opportunities to valorise their farms, to diversify sale markets and to create a strong rela-
tionship between producers and consumers. Less important seems to be the economic aspects. 

The sustainability analysis focused on sustainability declared by farmers and has been evaluated 
based on the scores given by the respondents on a scale of values from 1 (lowest score) to 5 
(highest score).Regarding the perceived sustainability, farmers attach greater importance to the 
overall social and environmental dimension, while the economic aspect receives a lower rating 
(Table 3.2). 

Table 3.2 Sustainability indicators for producers 

SPG Environmental Social Economic 
Lecce (Mileti) 4,8 4,8 3,2 
Lecce (De Blasi) 3,8 3,5 1,6 
Pisa (Cascina) 3,4 4,1 2,6 
Pisa(San Zeno) 4,1 4,3 3,0 
Roma(Pod. Rosa) 3,5 4,0 2,3 
Roma(Slowfood) 4,0 5,0 2,6 
Torino (GAC) 3,7 3,8 2,9 
Trento(Credenza) 3,5 5,2 2,7 
Trento(GOS) 5,0 3,5 3,0 
 
In social terms the greater commitment to work through participation in SPG results in an in-
crease in youth entrepreneurs and family workers. 

In environmental terms, the SPG trying to contact farmers who respect the environment and 
therefore manufacturers that produce certified organic or following a path of reducing its impacts; 
SPG also put in place strategies for low environmental impact (food miles, reducing impacts on 
waste by using recyclable and reusable packaging or buying large quantities of the product). 

In economic terms, the diversification of sales channels favoured by participation in the SPG de-
termine any changes to the business decisions in the field of multi-functionality and the oppor-
tunity to make known its own farm, as well as the direct relationship with other producers and 
consumers, leading to strengthen links with the local economy.  

Consumers 
The profile of a SPG’s member is quite defined: he/she is aged 30-40 years, high school degree 
and in most cases he/she is an employee.He/she is been participating to the group for more than 2 
years, his/her family is composed of 3-4 people and he/she became aware of the SPG by word of 
mouth.Shopping at SPG is usually done once a week or once or twice a month and it covers about 
the 20-50% of all food purchases. For this reason and because of a similar kind of supply, shop-
ping in other short food chains is almost absent. 

In the most of surveyed organizations, fruit and vegetables represent the most frequently bought 
food, but there is also other fresh food like meat and eggs which are very interesting even if 
packaging and conditioning are more difficult. Cheeses and dairy products, olive oil, wine and 
other processed products (pasta, rice, baked goods, marmalades, juice, etc ) are other products 
bought in SPG “basket”, while milk is not bought very often. 
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Looking at the table 3.3 it emerges that all the indicators have a really high score, no one is lead-
ing on the other and no one is complementary to another one: all the features investigated are 
very important for the consumers. 

Table 3.3 Sustainability indicators for consumers 

SPG Environmental Social Economic 
Lecce (Mileti) 4,1 4,4 4,5 
Lecce (De Blasi) 4,0 4,5 4,0 
Pisa (Cascina) 4,2 4,3 4,2 
Pisa(San Zeno) 4,2 4,3 4,4 
Roma(Pod. Rosa) 4,3 4,3 4,3 
Roma(Slowfood) 3,7 4,3 4,2 
Torino (GAC) 4,0 4,3 4,3 
Trento(Credenza) 3,9 4,1 4,2 
Trento (Gos) 4,1 4,6 4,4 
 
Remarks 
The study highlights the importance that SPG have on environmental, social and economic aspect 
within the short food chain models . Both consumers and producers assign quite the same value 
to the environmental, social and economic aspect pursued thanks to SPG.  

First of all, SPG underline the importance of the environmental value of agriculture, in particular 
playing an important role in the safeguard of natural resources  and in the use of land. 

From the social point of view, SPG are funded on the direct and trustful relationship between 
producers and consumers; so that the consumers become an active subject in the productive and 
delivering process of food. In SPG the relationship allows sharing information, meeting to dis-
cuss about the production, sometime deciding and programming together the production. In same 
case SPGs are also a tool of social inclusion because quality products are sold at lower price, so 
that can be bought also by people with low revenues. 

The economic aspect for farmers or areas is important too. SPG seems to be an opportunity for 
farms located in marginal area, maybe in crises (like for example citrus fruits) or with a very 
small farm dimension because they can have a continuous productive asset and a secure income 
source. Since the relationship between producers and consumers are based on direct contact and 
communications many farmers don’t adopt certification of products so may be for farmers a re-
duction of costs. SPG in our country are trying to reshape local and sustainable economies 
through a collective action, filling a gap created by the more conventional supply chains. They 
propose a model based on participation, sharing and networking, as an alternative to the conven-
tional and rigid food chain relationships. As other alternative productive or organizational mod-
els, SPGs seem to work at local level, having an impact mainly on the urban system of food and 
the relationship with the nearby rural areas. Besides influencing in some way the geography of 
the agricultural production, it is however not to put aside its deep social impact. 
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Growing food for self-consumption inside cities: lessons learnt from 
urban allotment gardens in Paris and Montreal 
 
 
Jeanne Pourias 
 
INRA/ AgroParisTech UMR SAD-APT 16 rue Claude Bernard 75005 Paris  
 
Abstract: Allotment gardens are one of the most developed forms of urban agriculture in indus-
trialized countries. They are highly multifunctional, and can have various names, status and 
modes of organizations from a country to another and inside a country. The food function of al-
lotment gardens is a topic of interest for planners and for research; however, the actual quantity 
of food produced in allotment gardens is poorly known. We investigated the food function of 
different types of allotment gardens in Paris and Montreal using a methodology combining ques-
tionnaires and qualitative in-depth interviews, monitoring of gardeners cropping practices and 
weighing of fruits and vegetables harvested in the gardens. We observed different weights of 
food function depending on the type of garden investigated, combined with highly variable indi-
vidual practices in terms of quantities harvested and yields. In order to explain in part this varia-
bility, we propose the notion of “utilized garden area”. We conclude with the necessity of explor-
ing the individual determinants of garden food function, which imply understanding the 
multifunctionality of garden as perceived by gardener and the strategies behind the choices of 
gardeners and their management of their garden and harvest.  

Keywords: allotment gardening, community garden, food function, food production 

 

Diversity of garden types, diversity of food functions? 
In industrialized countries, there has been a considerable renewed interest for urban agriculture 
(Aubry & Pourias 2013). In Montreal and Paris, allotment gardens is the most developed form of 
urban agriculture so far. Urban allotment gardens are urban forms of kitchen gardens managed 
collectively by a group of gardeners, most often with a family consumption purpose (non-
commercial productions), located outside the place of residence of its members (Jassur 2013). 
Under the generic term “allotment gardens”, we gather together gardens that may have various 
names, status and modes of organizations from a country to another and inside a country (e.g. 
community and collective gardens in North America, shared gardens and family gardens in 
France etc ). 

). 
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Table 1: Different types and names of urban allotment gardens in Paris and Montreal 
Name Definition Extent 
Community 
garden 

A neighborhood garden in which individuals have their own plots, yet 
share in the garden’s overall management (Lawson 2005). 
In Montreal, community gardens are administered by the Ville de 
Montréal and offer plots to individuals who grow and reap their own 
harvest.  

Northern America 
mostly; 95 in Montreal 
in 2012  

Collective gar-
den 

Collective gardens involve the pooling of many small garden plots, 
with all participants assuming joint responsibility [usually under the 
coordination of a garden supervisor]. Collective gardening is 
distinguished from community gardening by the fact that it is practiced 
by groups of people who grow a vegetable garden together instead of 
each person tending their own individual plot (Centraide s. d.)

Quebec293; 77 in Mont-
real in 2012 

Shared gardens Gardens mostly located within the city of Paris, and dedicated to be 
grown by a group of citizens, most of times people that live in the very 
close neighborhood. The plots can be grown communally or be individ-
ual plots 

Exact number un-
known in the Ile-de-
France region; 122 in 
Paris in 2013 

Family gardens 
(former name: 
worker’s gar-
den) 

Garden, in which families tend their own plots, yet share in the garden’s 
overall management. In the Parisian region, they are the successors of 
19th century “worker’s gardens”. 
 

Exact number un-
known in the Ile-de-
France region ; 2 in 
Paris in 2013 

 
In Montreal, in 2012, there were 95 community gardens and 77 collective gardens, which covered 
around 27 hectares. In Montreal, all plots in community gardens are between 15 to 18 m². Two 
exceptions may exist: when gardeners grow a half-plot (that’s often the case for beginners, who 
eventually evolve to garden a whole plot) and when gardeners grow in containers.  

In the Ile-de-France region (region of Paris), the exact number and area covered by allotment 
gardens is poorly known. An inventory is in progress to give a more accurate view of the extent 
of allotment gardens in the region. What we already know about Parisian gardens is the huge var-
iability of their modes of organization (individual vs communal plots, size of the plots: in the Ile-
de-France region, plot sizes can range from 2m² to 500m²), denomination and status. Many diffe-
rent names exist: jardins partagés, jardins d’insertion, jardins collectifs, jardins solidaires… The 
name that the group of gardeners has chosen to refer to its garden is meaningful, but it doesn’t 
refer to a fixed category. However, to simplify, we will distinguish to main categories of gardens 
in the Parisian region: shared gardens, which is the most important type within the city of Paris 
as their number grew rapidly for the past decade (they were 5 in 2003, they are now more than 
120); and family gardens, which are predominant in the suburbs of Paris.  

Allotment gardens fulfill a high diversity of function (Duchemin & Wegmuller 2010). Their so-
cial and recreative functions are well known, and the importance of their food function, i.e. the 
importance of garden productions in gardeners’ food supply, and, beyond that, for cities food 
security is an interesting topic for scientific research and for city planners. However, as Gittleman 
(2012) pointed out, “the quantity of food produced in [allotment gardens] remains unknown”, 
despite a few studies led in the USA that gave first figures on food production in urban gardens 
(Boston Natureal Areas Network 2009; Vitiello & Nairm 2009; Gittleman et al. 2012). 

We hereby propose to quantify (levels of production) and qualify (importance of garden produc-
tion in overall diet) this food function by exploring gardeners’ own assumption of the food func-
tion of their garden, their cropping practices and the actual quantity of fruits and vegetables har-
vested in the gardens. Considering the high diversity of types of garden that may exist under the 
generic term “allotment garden”, we assume that the levels of production and therefore the im-
portance of garden produce in gardener’s diet will vary according to garden types.  

                                                 
293 The same word exist in France but doesn’t refer to the same thing; in France, “collective garden” is the translation of the 
generic term “urban allotment garden”) 
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Methodology 
 
Sites  
We worked in 15 gardens: 10 in Paris region, 5 in Montreal. They were chosen in order to repre-
sent a variety of situations in terms of geographical location, modes of organizations (individual 
vs communal plots, size of the plots; Table) and status (in Paris, family and shared gardens were 
investigated; in Montreal, only community gardens were investigated). 

Table 2:  Recap chart of investigated plot per garden and their sizes 

 
 

City Garden
Type of
garden

Location and main features
Gardene

r
Size of the

plot
BH_AD 28
BH_Alb 25
BH_And 25
BH_Dan 30
BH_J 30
BO_A 75
BO_Ant 70
BO_MO 129
BO_P 129
CL_B&J 200
CL_E 200
CL_G 200
CL_TB 178
ECO_M 6
ECO_B 4
ECO_S 2
ILE_C 91
ILE_FG 391
ILE_Bat 101
ILE_LP 300
JH_Aa 15
JH_MM 22

Le Sens de
l'Humus

Shared
garden

Shared garden located in the departement 93 (outside Paris),
located on the heritage site of the "Murs à Pêches", a former site of
fruit production; created in 2006, one collective plot of 500m²

HUMUS_
PZ,F,L,J

Collective
plot, 500m²

Jardin de
Perlimpinpin

Shared
garden

Shared garden located in the 17th arrondissement of Paris, in a
park;created in 2008; around 30 plots of 5m²

DEPE_H,
L, MD, S

3

Jardin
partagé
Choisy

Shared
garden

Shared garden located in the 13th arrondissement of Paris, in a park
EN,H,CH,
OC,NC,O
S

4 collective
plots of 16m²

Dalle Hannah
Arendt

Shared
garden

Shared garden located in the department 93 (outside Paris), on a
rooftop; initially gardened by a community of women from Mali

AFMM 10

BP_A 18
BP_D 18
GV_E&D 18
GV_F 18
GV_M 18
GV_N 18
GV_R 18
LO_C 18
LO_L 9
LO_Lu 18
PV_Fa 15
PV_G 15
PV_S 15
PV_S&B 15

ECOBOX
Shared garden located in the 18th arrondissement of Paris on a
parking lot, entirely in containers; created in 2009, around 20 semi
individual plots of 2m² built on pallets + containers

Jardin de la
Pointe de l'Ile

Jardin aux
habitants

Shared garden located in the 16th arrondissement of Paris, on a
street; created in 2001 by an artist, Robert Milin; 13 plots of 20 to

Montreal

Basile
Patenaude

Community garden located in the district Rosemont Petite Patrie; 76
individual plots of 18m²; 9 plots attributed to a collective garden

George
Vanier

Community garden located in the district Ville Marie; 700m²;
individual plots of 18m²

Lorimier
Community garden located in the Plateau district; 5257m²;
individual plots of 18m²

Paris and
parisian
region

Bd de
l'hôpital

Family garden located in the 13th arrondissement of Paris, at the
foot of social housing buildings; created in 2000, 26 individual plots
of 15 to 25m²

Jardin des
Bordes

Shared garden located in a nature reserve in the department 94
(outside Paris); created in 2004; 49 plots of 78 to 196m², 2 cllective
plots of 500m²

Jardin de
l'AJOAC

Family garden located in the department 92 (outside Paris); created
in 1942; 290 plots of 100 to 200m²

Community garden located in the Pointe St Charles district; 746m²;
individual plots of 15m²

Family
garden

Shared
garden

Family
garden

Shared
garden

Family
garden

Shared
garden

Family garden still refered by gardeners as "worker's garden"
located in the department 92 (outside Paris) on an artificial
extension of an island; created around 1980; 15 individual plots of
500m²

Communit
y garden

Communit
y garden

Communit
y garden

Communit
y garden

Pointe Verte
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The main interest of this gradient is to allow each gardener to be situated with respect to the oth-
ers. It provides a set of situations that covers almost all of the ways the garden can contribute to 
the gardeners’ diet by providing fresh fruits and vegetables.  

However, this gradient has limits: first of all, it does not give information on the overall propor-
tion of fruits and vegetables in the diet of gardeners. A garden with a given production will cover 
more easily the needs of someone that eats very few fresh produce than someone that eats of lot 
of fruits and vegetables. Secondly, the cases presented in the gradient remain deliberately impre-
cise. They reflect a qualitative and subjective appreciation by the gardener of the garden food 
function. Thirdly, this gradient leaves out some particular strategies of “management” of the gar-
den produce that were observed during the investigation, for example: (i) the gardener doesn’t eat 
his/her produce during summertime; he/she buys fruits and vegetables during the growing season, 
when prices are low on the market and preserve his/her harvest for wintertime; (ii) the gardener 
doesn’t grow anything in the garden that can be bought, he/she only grows rare and original pro-
duce that he wouldn’t buy in shops. The garden produce is considered as “fresh delicatessen”.  

It should be pointed out that all these strategies (those included in the gradient and those de-
scribed above) were observed in the sample of gardeners interviewed. However, they never came 
alone, but mostly in combination. For example, a gardener (BP_A) in a community garden of 
Montreal, native of Cameroun, grew radishes and tomatoes that she ate during summertime with 
her daughters and green leaves used to cook green sauce (spinach, amaranth, swiss chards…) that 
she froze and kept for wintertime, when they have a high price in shops. On the contrary, another 
gardener in a shared garden of Paris (BH_AD) grows mostly produce that she wouldn’t find in 
shops or that are expensive (potato “ratte”, dandelion, lovage…) and a lot of lettuces that she 
found flavorless in shops and markets. She consumes all her harvest during summer. 

In this article, we won’t detail the results of the semi-directive interviews regarding the frequenta-
tion of the garden and the functions attributed to the garden, nor the cropping practices. We will 
focus on the appreciation of the food function by gardeners, mostly through the presentation of 
the “garden food function gradient” survey, with the help of examples taken from the interviews. 
We will then compare this appreciation with the measure of the production (results of the harvest 
books). 

Similarly, we will only use the results of the plots monitoring to take a look at the areas dedicated 
to grow the various crops. These areas will allow us to present and discuss the yields achieved by 
the gardeners involved in the study. 

 
Results 
 
Evaluation by gardeners of the importance of garden production in their diet 
In Paris, most gardeners in shared gardens identify themselves to cases 2 (63,2%)and 3 (21,2%). 
In family gardens, gardeners identify themselves to cases 3 (60%) and 4 (20%) (Fig. 3).  

In Montreal, community gardeners mostly identify themselves to cases 3 (54,7%) and 2. (34,7%) 
(Fig. 3). 
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Yields 
The following graphs show the yields for tomatoes and beans, which are in both cities among the 
first 5 crops grown in terms of weight (all investigated plots put together).  

The average yield is the average of individual yields for all crops grown in one plot. Each indi-
vidual yield is calculated as follows:  

.  

Therefore, this calculation doesn’t take into account the potential loss of space due to the pres-
ence of lawn, cabins etc. In other word, the yields presented below are the yields for the utilized 
gardening areas. Fruit trees were taken out of this calculation, as they are forbidden in some gar-
dens and caused significant differences in yield calculation.  

 
 
Figure 6 : Average yields for three first crops (in weight) grown in allotment gardens of Paris and Montreal 

 
 
Yields are very variable from one gardener to another, depending on the crop considered (Fig. 6). 
For example, for tomatoes, yields range from 0,30kg/m² to 9,30 kg/m² in Montreal and from 0,12 
kg/m² to 5,92 kg/m² in Paris.  

This is mostly due to the great variability of cropping practices that exist among non-professional 
gardeners. For example, the supply in fertilizer can range from no supply or very little supply of 
fertilizer (ex.: ILE_LP, brings only compost once a year) to a substantial supply of organic and 
chemical fertilizers of different kinds (ex.: CL_B&J brought in 2013 7 bags of 40l of fertilized 
potting mix, 4 wheelbarrow of manure and 30L of black soil, 2kg of specific fertilize for straw-
berries, 2k of specific fertilizer for tomatoes and a 25kg of general fertilizer for other crops).  
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In Paris, from 2012 to 2013 a general trend of increase in the yields can be observed. This can be 
explained by the different weather conditions between the two years. Given that we only took 
into account the yields for actual cultivated areas, we observe higher yields in 2013 as the end of 
the season was warm and favorable to crops. However, as the season started late, there was less 
rotations and we observe lower overall quantities harvest (cf. 2).  

 
Discussion 
While investigating allotment gardens food function, we deal with highly variable crop produc-
tion systems. Even if general trends can be observed that differentiate one type of garden from 
another, gardeners’ practices are far from being homogeneous.  

Few gardens provide a complete self-sufficiency to their gardener, but most of them do play a 
role in the gardener’s food supply, with various situations and various combinations of harvest 
management strategies.  

In terms of quantitative production, we observed a high variability in quantities harvested per 
year. The size of the plot, of course, is a limiting factor but in order to explain this variability, it 
doesn’t appear to be a good criteria in itself, as it has to be taken back to the actual area dedicated 
to food production in the plot. This “utilized garden area” is highly variable from one gardener to 
another. This variability has to be taken in relation with the already described multifunctionality 
of the garden (Duchemin et al.) and with existing rules that influence the use of land in allotment 
gardens (a certain percentage of the garden might be compulsorily dedicated to food crops). In 
other words, it depends on the place of the food function in the hierarchy of functions that the 
gardener assigned to the garden and to external constraints that may exist in certain types of gar-
dens.  

Therefore, the quantitative contribution of garden produce to gardener’s food supply (in terms of 
weight of food produced per year) is firstly due to the gardeners’ strategy (functions assigned to 
the garden) that is visible in the area allocated to food production and in the cropping practices of 
gardeners (choice of crops and fertilization and phytosanitary practices).  

These cropping practices are also very variable. They depend on the gardener’s know-how and 
personal history, but also, once again, on the rules of the garden (certain crops might be forbid-
den, ecological cropping practices might be required...). The performance of gardening systems is 
reflected in the average yields. The yields may also allow future comparisons with other crop 
production systems, including professional market-gardening systems. For example, in conven-
tional market-gardening, the yields for tomatoes production are reported to range between 1,9 and 
3,3 kg/m² (Weill & Duval 2009 . In the allotment gardens that we investigated, the yields ranged 
between 0,12 to 17,25 kg, with an average of 3,4kg/m² (all plots, all years together).  

The measurement of quantities produced per year is a tricky task. It requires a strong involvement 
of the gardener throughout the season: weighing and noting down every harvest is a tedious task. 
Furthermore, the particularity of allotment garden is that they are often located in a densely ur-
banized environment, surrounded with pathways and sometimes almost completely open on the 
street nearby. In such conditions, the stealing of fruits and vegetables is frequent. It’s irritating for 
some gardener, its “part of the game” for other, but it almost always exists and is difficult to 
quantify. Furthermore, giving fruits and vegetables from the garden to a friend or a colleague as a 
present is very common. Thus, between the harvested quantity and the quantity actually con-
sumed by the gardener, there is no direct relation: it’s important to know how much of the harvest 
is given out of the gardener’s close family. 

However, if the information sought is only to know how much the garden contributes to the gar-
dener’s food supply, an interesting point is that the empirical estimation by the gardener is a reli-
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able information that reflects the overall quantities harvested during the year and is consistent 
with the national average of fruit and vegetable consumption. In 2013 in Paris, the average total 
production for gardeners that chose case 4 (“Garden production covers the needs in fresh prod-
ucts during the growing season, and occasionally allows canning or freezing for wintertime”) and 
5 (“Self-sufficiency : garden production is sufficient to cover the consumption of fruits and vege-
tables all year-round”) was 182 kg. The average quantity of fruits and vegetables (not including 
potatoes) bought by a family in France is around 167,9 kg in 2012 (France Agrimer et al. 2013).  

In this respect, the “food function gradient” appears to be an interesting tool. However, it doesn’t 
reflect particular strategies that can only be understood through in-depth interviews.  

 
Conclusion 
As shown in this paper, differences in the food function weight can be observed between different 
types of garden. This can be explained by looking at historical and regulatory context of each 
type of garden. However, individual behaviors are very variable and don’t always reflect general 
trends. In family gardens, very “low intensive” use of space were observed, while in small plots 
in shared gardens, very high intensive use of space were observed. Further research should be 
dedicated to investigate the individual determinants of the use of space, and how these individual 
determinants cross with regulatory frameworks that apply to the gardens.  

Furthermore, this paper focused mainly on the quantitative food function of allotment gardens: 
how much is produced, with which yields, how they contribute quantitatively to the gardener’s 
diet… Meanwhile, many questions arise regarding the qualitative food function of the garden. 
How the fact of gardening influences the consumption of fruits and vegetables, what is the quality 
of the produce of the garden compared with fruits and vegetables on markets or supermarkets, 
how gardens may allow certain persons to access fruits and vegetables that are not delivered in 
standard grocery stores (for example immigrant people) … Are questions that still need to be 
discussed. Recent studies in the US showed that participating in a community garden influenced 
positively fruit and vegetable intake (Litt et al. 2011) and that gardeners had healthier diet than 
non-gardeners (Alaimo et al. 2008).The interviews that we carried out show evidence of “food 
strategies” related to how the gardeners see the potential contribution of the garden to their diet 
and how they manage their harvest: these “food strategies” related to gardens is an open-ended 
question that will have to be further discussed and put in relation with the functions assigned to 
the gardens. 
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Workshop 2.9:  
Greening the CAP 
Convenors: Monica Commandeur and Flaminia Ventura 
 
It is suggested that the positive impacts of the proposals for the Common Agricultural Policy 
(CAP) for greening Pillar I on farmland biodiversity and reducing greenhouse gas emissions 
might be small. Member States must assign 30% of their Pillar I budget to these measures, a total 
annual amount of 13 billion euros. The ecological focus area requirement is potentially the most 
effective measure. This effectiveness could be increased by tailoring the measures to local condi-
tions and stimulating the realisation of a green infrastructure through regional coordination and 
cooperation. Halting farmland biodiversity loss is essential for meeting EU biodiversity targets.  

A well-designed greening component within the CAP could play a pivotal role in  
meeting these targets.(Westhoek, et al 2013). 
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Posters: Greening the CAP yourself – Agricultural knowledge 
exchange networks: Example network 1: “Let’s use half as much 
herbicides (SMS)”; Example network 2: “Pigs and landscape 
improvement” 
 

Monica A.M. Commandeur 
 

Nedworc Foundation, Bunnik, Netherlands. Spieghelstraat 40, 3521 XP Utrecht, Netherlands. 
Contact information: phone: +31.30.29.35.307 /mobile: +31.6.10.75.81.84; E-mail: moni-
cacommandeur@yahoo.com  

 

Abstract: Agricultural knowledge exchange networks have become an widespread phenomenon 
in the Netherlands, since 2003. They are networks of farmers, who exchange their knowledge 
exchange voluntarily with a (sometimes wide) variety of others in order to contribute to the de-
velopment of new knowledge and skills for the agricultural sector.  

The networks are financially supported in the context of the EU Rural Development Programme 
and led by a professional process leader (project convenor).  

Despite the disappointing advances of the EU policy to “green the CAP”, some farmers use these 
networks to take “greening” initiatives of their own. Here is an example of a group of contractors 
who have set their focus on reducing the herbicides use by half on their contracted farms. 

Keywords: partnership-driven networks, multi-actor approach, operational groups, knowledge 
exchange networks, living networks, innovation stimulation, rural development support, EU, FP7, 
Horizon 2020, EIP, government support, tender regulations, regulation frame, public policy is-
sues. 

 

 
Example network group: “Let’s use half as much herbicides (SMS)” 
 
Network, work meetings and herbicides use 
In the network three cooperating contractors have taken the initiative. Together they contract 
about 120-130 clients, covering about 5000 ha of crop land in the peat colonies of south-east 
Groningen, Netherlands, and across the border in Germany. Their method consists of a skilled 
precision row-sprayer operation (without GPS – GPS-control will be introduced in 2014), in con-
nection with a second pass of hoeing (and sometimes ridging).  

Although the row-sprayer is not a new type equipment in itself, the contractors feel that the row-
spraying method is insufficiently developed, during the times that herbicides were still relatively 
cheap and not yet severely disputed.  

When the contractors apply their method, they invite neighbouring farmers to attend to work 
meetings in the field (in 2014 by SMS), with the aim to draw conclusions together, about how to 
use herbicides in the specific circumstances of the place and the time, in order to be as economic 
as possible. Although it was, of course, the farmer who took the decisions about the use of sub-
stances in his fields, the contractors always used half of what they would have, if they had used a 
full field spray. 
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Work speed 
By some interested attendees the thought in advance prevailed, that the operation with the 12-
row-sprayer would be slow. That thought was belied at the holding of 42 ha with large, flat plots. 
There could be worked very carefully there and yet an operation speed of ca. 4 ha/hour was 
achieved. 
 
Follow-up Work 
On all plots follow-up work was necessary in the form of hoeing, after a week or more after 
spraying the beet rows. On the sandy soil plots ridging of the ground was also necessary. On the 
wet plot with the soil compaction spot targeted monitoring of structure damage was necessary. 
 
Environmental Control  
In the project plan of the network it features that the environmental effects will be assessed in the 
course of the autumn of 2013 (after the harvest) from three perspectives: water quality, soil quali-
ty and the effect on flora and fauna. The results were not yet available for this poster. 

 
Table 1: Overview of the type of herbicides used during the work meetings “Let’s use half as much herbcides 
(SMS)” in sugar beet production until between early June and July ,1 2013. 
Nr 2013  Place Ha. Medium-1) Theme 
1  June 10  Vriescheloo and 

Wedde  
20  be-ex, ol, go  Dry conditions, already fairly large beets, partly 

after-sown beet (smaller); many problems with 
orache (Atriplex patula)  

2  June 10  Bellingwolde   6  be, ol, go, tr  Dry conditions, both sandy and clay soils, with on 
the clay part re-sowed beet  

3  June 15  Vlagtwedde  18  Be, ol, go, tr  Large weeds, including Chamomile (Matricaria 
chamomilla)  

4  June 18  Oude Pekela  10  be, ol, go, tr  Beet sown with GPS; many and large weeds: orache 
(Atriplex patula)  

5  June 26  Wedde  4  be, ol, go, tr Experiment: row treatment on sandy soils without 
any hoeing and ridging 

6  June 27  Wedde  6.8  be, ol, go, tr, 
fp  

Wet conditions, with one very wet spot: soil compac-
tion and problems with cockspur (Echinochloa crus-
galli)  

7  July 1  Oude Pekela  42  be, ol, go, tr  Big lots, peaty soils  
1) go=Goltix SC; ol=Oil (actirob); be=Betanal (fenmedifam); be-ex= Betanal expert; tr=Tramat; fp=Focus-
plus 
 
 
Experiments, discussions and conclusions 
 
From full field sprayer to row-sprayer 
If the beet growth is advanced and weeds are high and large, the row-sprayer may be the only 
solution to effectively hit the weeds. In all plots where there were many and large weeds the at-
tendees pulled the conclusion that starting earlier with row-sprayer (and therefore stop earlier 
with the full field spraying or leave it entirely) would be probably best in all circumstances.  
 At one work meeting an extensive dispute rose among the attendees, whether the use of the row-
sprayer should be included directly into everybody’s fixed work plan. However, there followed 
no single conclusion. Some attendees preferred to use their own full field spray for as long as 
possible, before they were willing to call the contractor for a treatment with the row-sprayer. 
Others gave emphasis on the positive results with the row-sprayer.  

At another work meeting a farmer brought forward the convenience to know that the contractor 
has always a machine with row-sprayer ready to serve multiple farmers after another. That will 
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save him the effort of connecting and disconnecting a row-sprayer for use on a relatively small 
surface. 

Spraying and hoeing 
At a plot in Bellingwolde an experiment is done with the weeding. Two weeks before the spray-
ing with the row-sprayer the field was worked first with the hoe. At this meeting a discussion 
emerged about which is better: first spraying and then hoeing or vice versa. The overall conclu-
sion was that you can better spray first (and early) with the row-sprayer. You need to use less 
substances and you can spray more accurately on the weed. A week later the weed gets visibly 
weakened, can easily be hoed. 
 
Chamomile 
On one plot grew, among others, large chamomile. On this plot too little substance was deliber-
ately sprayed, to destroy the chamomile completely. The motivation was that a bit of chamomile 
usually causes insignificant problems in the beet harvest. The harvest results of this plot were 
monitored specifically, in order to learn from the results. 
 
Spring Meeting 
The results of the working sessions and the environmental impact will be discussed with both the 
participating and other interested farmers at a Spring meeting in May, 2014. At that occasion a 
new innovative 24-row-sprayer with GPS on the machine (partly subsidized by the provincial 
government) will be introduced. During the meeting the economic aspects will also be addressed. 

 
Example network groups: “Pigs and landscape improvement” 
Since about 2005 several networks have emerged in the Netherlands, experimenting with various 
concepts of large range open air pig keeping. For making profits a mixed system, including land-
scape goals and special pork quality products are most suiting. 

There are three principal systems:  

 Making use of available space of forests, range or waste lands; 
 Integrating pig keeping and in crop land grazing; 
 Incorporating pig keeping in nature conservation improvement. 

Domestic properties of pigs 
Domestic pigs attach themselves to people, places and habits. These properties make them much 
more suitable for directive management interventions than wild boar, who tend to roam around 
uncontrolled.  

Domestic pigs make distinctions between “familiar" and "strange" people, mainly on the basis of 
sound (similar to dogs). The extent to which pigs express distrust to "strangers" depends on 
breed, the way of rearing, individual and the current status (adult boars and sows-with-piglets are 
more suspicious). Spotted Bentheim pigs, an indigenous German/ Dutch cross boarder breed, are 
notorious for their friendliness – and are therefore e.g. particularly suitable for social activity 
farms. However their robustness for being kept in forests is limited. 

What is the interest of the arable farmers in this kind of pig keeping? 
Commandeur and Hemke (2012 - unpublished) 

 
For the marketing of the agricultural products arable farmers must often guarantee the supplies 
nowadays – which is forcing them to overproduce. For an arable farmer, keeping pigs after the 
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harvest is a complementary situation, which can be interesting, provided that the efforts in the pig 
keeping management plays a subordinate role in the business. 

Choice for a business model involving pigs on arable farms 
1. The arable farm takes the reared piglets in ownership; 
2. An agreement is made with the arable farmer for the temporary use of fields, or the crop 

residues, and for the animal care, while: 
a. the reared piglets remain in the ownership of the supplier; 
b. the reared piglets are sold in advance already, either to the butcher, or even directly to 

the final consumer. 
 
Choice for a system on arable farms 

a. The crop residues remain on the field , and the pigs are pastured in high densities to re-
move the remains fairly quickly; 

b. The crop residues (e.g. stubbles) remain behind on the field, after which a green manure is 
sown and the pigs are pastured in low densities for a longer period, e.g. throughout the 
winter; 

c. The crop residues are harvested and stocked and the pigs are kept on a semi-permanent 
pasture, e.g. a stretch of waste land. 

Features of pig keeping from nature perspective 
Dort and Commandeur (2010) 

 Pigs can play a positive role in nature landscape improvement, if kept in low densities 
with abundant space. 

 Because pigs can be managed so well, they are ideally suited, for example, to be used for 
just a part of the year or in a circulation system on various terrains in different seasons. 
This allows for specific field management, and if so preferred, even without the need for 
people to enter the site.  

 At artificial high densities of commercial pigs kept in an electrical fenced area, there is in-
sufficient self-regulation of the system and the potential of the growth and composition of 
flora and fauna may get poorly expressed. 

 Pigs can be used well for landscape development of suffocated soils, on terrains over-
grown with grasses, on stubble, and in forest meadows, if the management is committed 
with thoroughness. The pig farmer has to take in account the season, the quality of the 
soil, the vegetation, and the natural system. At the same time, he must ensure the health 
and welfare conditions for the pigs. 

 When pigs are kept in a pasture system, is important to keep a close watch on their protein 
and mineral balance. Adjusted supplement feeding may be important for the pig’s health. 
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Abstract: Improving farmland biodiversity and reducing greenhouse gas emissions are main ob-
jectives of the Common Agricultural Policy (CAP) from 2014-2020. To develop strategies for the 
use ofalternative protein sources of home-grown origin for monogastric animals matches to a 
high degree with  these objectives. Separation of the leaf mass from the stem is expected to in-
crease the concentration of crude protein and therewith the feeding value of alfalfa and selected 
clover species for pigs. To assess the potential of concentrating crude protein, the leaf mass yields 
and the nutritive value of leaf mass from different varieties and cutting dates were analysed for 
nutrient values and in vitro digestibility. In the year 2012 plant material of alfalfa, red clover, 
white clover, crimson clover and Persian clover was sampled from three cutting dates in three 
different locations; 90 samples have been examined. Nutrient content of leaf mass was deter-
mined by Weender and Van Soest analysis, the amino acid contents by chromatographic meas-
urement. The highest content of crude protein in the leaf mass has been observed in Persian clo-
ver with 28.3 g XP 100 g DM-1, followed by alfalfa with 28.0 g XP 100 g DM-1. The concentra-
tion of leaf crude protein of red clover was 27.0 g XP 100 g DM-1, of white clover 26.3 g XP 100 
g DM-1 and of Crimson clover 25.9 XP 100 g DM-1. The concentration of digestible crude protein 
in the leaf amounts to 22.3 g dXP g DM-1 in Persian clover, succeeded by red and white clover to 
20.3 g dXP g DM-1. The crude protein yield of leaf mass per ha and year of alfalfa (17 dt ha-1), 
red clover (15.2 dt ha-1) and white clover (12.6 dt ha-1) was higher than for example the crude 
protein yield of faba beans (8-10 dt ha-1). Separation of the leaf mass from the stems makes a 
relevant source of home-grown protein accessible to compensate the lack of high quality protein 
feed in the nutrition of pigs.  

Keywords: protein crop, greening, protein digestibility, pig nutrition 

 

 
Introduction 
One objective of the Common Agricultural Policy (CAP) from 2014-2020 is to strengthen farm-
land biodiversity and to reduce greenhouse gas emissions. Looking for alternative sources for the 
supply of monogastric animals with high quality protein feed of home-grown origin seems to be 
an effective measure to achieve the CAP objectives. Fodder legumes have the potential to replace 
expensive feed components in relevant order (Werner and Sundrum 2009). In addition, they can 
stabilise the intestinal flora and inhibit pathogens and thereby promote animal health (Urdl et al. 
2009). However, in conjunction with fluctuations in yields and imprecise calculable feed value, 
the economic benefit remains doubtful.  

Increasing the feed value of fodder legumes for pig production 
The feed value of fodder legumes like alfalfa is determined by the date of cutting. For the use in 
pig nutrition the content of crude protein is the most important factor. Willner and Jänike (2005) 
found a crude protein content of pure stand alfalfa of 159 g kg dry matter [DM]-1 at the 1st cut, 
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213 g kg DM-1 at the 2nd cut and 239 g kg DM-1 at the 3rd cut. The results are comparable to the 
findings in other studies (e.g. Loges and Taube 1999). Compared to faba beans, alfalfa contains 
less crude protein. Furthermore, the digestibility of organic matter limits the use of fodder leg-
umes. Therefore, they can only be added to grain legumes but not replace them. Some efforts are 
concentrated on the optimisation of the feed value by increasing the digestibility of the stems 
(Jung and Allen 1995), because the lignin content in the stem affects the digestibility of the whole 
plant (Buxton and Russel 1988). Jung et al. (1997) concluded that the leaf mass of alfalfa is rich 
in protein content with a low level of fibre content, and has potentially a high digestibility, espe-
cially of crude protein. Other studies focused on influencing the proportion of leaf and stem in 
favour of the leaf. Using the leaf mass separately is another approach to exploit fodder legumes 
as a protein source. Therefore, the potential effectiveness of using leaf mass in pig nutrition needs 
to be clarified.  

Aims of this study 
The current research project is designed to investigate the conditions under which native clover-
like legumes can contribute to cover the need of protein in the diet of pigs. It is mentioned that 
the separation of the leaf mass of alfalfa (Popovics et al. 2001) and other clover species selected 
from the stem will increase the concentration of crude protein content. The hypothesis is that this 
leads to higher contents of essential amino acids of the leaf mass compared to the whole plant of 
clover-like legumes in the diet of pigs. Therefore it is necessary to assess the digestibility of these 
resources, determining the feeding value and protein quality. Using different varieties and cutting 
dates, leaf mass yields and nutritive values were determined by nutrient analysis and in vitro de-
termination of digestibility. 

Material and Methods 
Plant material of alfalfa (Medicago sativa), red clover (Trifolium pratense), white clover (Trifoli-
um repens), crimson clover (Trifolium incarnatum) and Persian clover (Trifolium resupinatum) 
has been sampled. In total for the year 2012 with 3 cutting dates in three different locations, 90 
samples have been examined. After harvesting, the samples were dried in a drying oven and then 
the leaf fraction was separated. The nutrient content of leaf mass was determined by Weender 
analysis for dry matter, crude protein, crude fat, crude fibre and crude ash. The content of acid 
detergent fiber [ADF] and neutral detergent fibre [NDF] were determined by Van Soest analysis. 
The amino acid contents were analysed by chromatographic measurement. The digestibility of 
crude protein of the leaf mass was determined by making use of the in vitro method according to 
Sappok et al. (2009). 

 
Results 
 
In vitro digestibility of crude protein  
Results showed that the leaf mass [LM] of all investigated species contained a significantly high-
er crude protein content compared to the whole plant [WP] (p<0.05). The highest content of LF 
crude protein was found in Persian clover with 28.3 g crude protein [XP] 100 g DM-1, compared 
to 23.6 g XP 100 g DM-1 in the whole plant, followed by alfalfa LF with 28.0 g XP 100 g DM-1 

(WP: 24.8 g XP 100 g DM-1). Crude protein in the leaf mass of red clover averaged 27.0 g XP 
100 g DM-1 (WP: 23.5 g XP 100 g DM-1), of white clover 26.3 g XP 100 g DM-1 (WP: 24.1 g XP 
100 g DM-1) and of Crimson clover 25.9 XP 100 g DM-1 (WP: 24.1 g XP 100 g DM-1). Compar-
ing the in vitro–digestibility of crude protein, and especially of lysine, of the whole plant and the 
leaf mass, only small differences were found.  
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Figure 1: Box plot comparison of the crude protein content (figure above) and of the content of in vitro-digestible 
crude protein in the leaf mass and the whole plant of various clover like legumes. A box represents the range of val-
ues in which the mean 50% of the results are located. Bar indicates Median. Wiskers = 1.5 * IQR. Numbers (e.g. 
101|104) = n. 
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In Persian clover (79% LM - 74% WP), in alfalfa (74% LM - 70% WP) and in red clover (75% 
LM - 73% WP), the mean in vitro–digestibility of crude protein in leaf mass was higher than in 
the whole plant. The analysed in vitro–digestibility of crude protein in the leaf mass and whole 
plant of white clover was almost identical (77%), in crimson clover in the whole plant it was with 
75% two percent higher than in the leaf mass. 

In vitro digestibility of amino acids 
In general, the concentration of amino acids in the leaf mass was higher than in the corresponding 
whole plant. In Persian clover (81% LM - 80% WP), in white clover (80% LM - 79% WP) and in 
alfalfa (79% LM - 76% WP), the mean in vitro–digestibility of lysine in leaf mass was higher 
than in the whole plant. The analysed in vitro–digestibility of lysine in the leaf mass and whole 
plant of crimson clover is almost identical (80%), in red clover it was in the whole plant with 
82% two percent higher than in the leaf mass. Figure 2 shows as example two superimposed 
chromatograms, one of the leaf mass of red clover, one of the corresponding whole plant, dis-
played in black coloration. The peaks of the leaf mass material turned out to be higher than that 
of the whole-plant material. The lysine content [LYS kg DM-1] in the leaf mass of alfalfa re-
vealed 17.7 g 1000 g DM-1 compared to 15.3 g LYS kg DM-1 in the whole plant. The concentra-
tion of lysine in the leaf mass of red clover accounted for 15.3 g LYS 1000 g DM-1 (WP: 12.6 g 
LYS 1000 g DM-1), of white clover 14.7 g LYS 1000 g DM-1 (WP: 12.7 g LYS 1000 g DM-1), of 
Persian clover 13.8 g LYS 1000 g DM-1 (WP: 10.9 g LYS 1000 g DM-1) and of crimson clover 
13.3 LYS 1000 g DM-1 (WP: 10.4 g LYS 1000 g DM-1).  

Figure 2: Superimposed chromatograms of the amino acid analysis of leaf mass (transparent peaks) and the whole 
plant (black peaks) of red clover 

 
Crude protein yields 
The cultivation of clover-like legume for the production of leaf mass leads to higher leaf mass 
crude protein yields compared to faba beans and peas. The cultivation of faba beans leads to a 
crude protein yield of 8-10 decitonne [dt] ha-1, depending on location and weather influence. The 
cultivation of peas leads to lower crude protein yields in the range of 2.2 to 7.8 dt ha-1. The crude 
protein yield from leaf mass of crimson clover and Persian clover are at the level of field bean. 
The yields of digestible crude protein are higher than that of faba bean and pea in the clover-like 
legumes (see Table 1). Although the faba bean and pea have some higher digestibility of about 
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80%, the examined plant samples are due to the higher content of protein in the leaf mass rich in 
digestible crude protein. 

Table 1: Digestible crude protein yield (mean, dt ha-1) of the leaf mass of the studied species differentiated into cuts 
and accumulated compared to the range of faba bean and pea 

 
 
 
Discussion 
 
In vitro feed value of leaf mass  
The present results on the crude protein content of the whole plant are comparable to the known 
values (see e.g. Armentano et al. 1997). Information about the leaf mass is not widely known. 
Popovic et al. (2001) showed that separating the leaf mass of alfalfa from the stem lead to aver-
age crude protein content of 164.5 g kg DM-1 in the stem and 346.8 g kg DM-1 in the leaf mass. 
Although in the present study the concentration did not exceed 300 g kg DM-1, the protein con-
tent in the leaf mass of the investigated varieties are comparable to faba beans and surpassthose 
of peas. In the present study, the observed lysine contents correspond to the results of several 
investigations (e.g. Nonn 1990, Guo et al., 2008). Nevertheless, only the results of alfalfa leaf 
mass exceed an average lysine content of faba bean (13.0 – 15.0 g kg DM-1, Nalle et al. 2010) 
and of pea (5.97 g kg DM-1, Palander et al. 2006). But the lysine content of soy bean derivates (> 
20.0 g kg DM-1) could not be achieved.  

The aim of the in vitro-method to analyse the in vitro-digestibility of crude protein was to esti-
mate the portion of digestible crude protein. According to Weißbach (1993), the content of di-
gestible crude protein of Persian clover reaches 170 g kg DM-1, followed by alfalfa with 150 g kg 
DM-1 and red clover with 120 g kg DM-1. The present results clearly exceed these values as well 
as the crude protein digestibility. However, it needs to be proved if results of in vivo- and in vitro-
digestibility are comparable. Perhaps the standardised activity of the used enzymes (see Boisen 
and Fernandez (1997) and Sappok et al. (2009)) favours the in vitro-method, and in vivo the con-
tent of digestible crude protein in reality might be lower. Another  question asks what could be 
made of the stems. Further investigations are necessary to evaluate their feed value.  

Greening the CAP  
To successfully implement Greening, a high level of acceptance by agricultural managers of 
farms is required. On the other hand, the current high and volatile prices for soybean meal will 
lead to an increased demand for regional protein sources. The obtained leaf protein yield is higher 
than the yield of protein from beans or peas (Sommer 2010). The division on several cuts also 
leads to a better stability of the yield. Furthermore, the investigated sources meet the protein re-
quirements in the diet of pigs. Using fodder legumes in pig nutrition increases the protein earn 
out and potentially the efficiency not only of organic farms, but of conventional farms as well. 
They have the potential to replace expensive feed components in relevant order. The current 
study also offers results for a more region specific biodiversity in clover-type production. If the 
individual farm location is not suitable for the cultivation of alfalfa, red or white clover can be an 
alternative. If farm managers realise and use this potential, it will lead to a rising clover-type pro-
duction in general. 

Alfalfa Red clover White clover Crimson clover Persian clover Faba Pea
dt ha -1 dt ha -1 dt ha -1 dt ha -1 dt ha -1 dt ha -2 dt ha -3

 

  

6.8 3.1

2.1

12.6 11.4 9.7 6.2 9.3

2.4

4.1 3.0 2.9 1.5

2.8 4.9

4.4 4.1 3.1 1.8

4.4 3.7   

3. Cut

4.1

 

1. Cut
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Conclusions 
The results indicate that the separation of the leaf mass from the stems offers a relevant home-
grown source for essential amino acids. Using the leaf mass of clover like legumes can be an al-
ternative particularly in organic monogastric feeding. However feeding studies are necessary to 
validate how close these results of the in vitro-digestibility of crude protein and amino acids cor-
respond with the in vivo digestibility.   
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Abstract: Conditional measures in Common Agricultural Policy integrate a number of societal 
expectations and intend to channel private resources toward the achievements of critical envi-
ronmental objectives. The central idea of this paper is to rely on the farm as the economic entity 
able to mobilize the resources in the intended direction. The paper aims to identify the motiva-
tions as key drivers for such “state of the play” and claims that the farmers are moved not only by 
the economic issue but there are complex motivations which include individual and social collec-
tive concerns on environmental. 

The paper focus on the importance of farmers’ beliefs, for choice to apply environmental 
schemes, and the driving forces that contribute to create and consolidate these. The methodology 
is based on direct collected data from farmers regarding their knowledge and opinions about the 
contribution of agricultural practices to respond to “the new challenges”, as defined by the Cap 
Health Check documents (2010), and to the effectiveness of the current conditional measures on 
promoting such practices. 

Summarizing, the author’s assumption is that the response to public intervention, through condi-
tional measures, is primarily determined by a system of beliefs among farmers. The conditional 
responses emerge from a common perspective within society and public opinion from which in-
dividual decision-makers infer “behavioural beliefs” to choose strategically. On the other hand, 
beliefs are the cognitive bases for the attitudes and the norms that relate the classes of stimuli and 
responses. The interaction between attitudes and norms affect behaviour.  

The authors present the evidence an extensive survey among 1.007 farmers in Italy in 2010 focus-
ing on the evaluation of environmental conditional measures introduced by the CAP Health 
Check. A series of ordered logit models are used to evaluate the role of beliefs and public repre-
sentation from the farmers’ perspectives. The results shows that specific beliefs and existing level 
of CAP intervention influence the farmers assessment and decisions .The authors conclude that 
the collected evidences could help to improve the implementation programme putting more atten-
tion to contextual actions aimed at mobilizing the cognitive resources toward societal expecta-
tions. 

Keywords: Policy evaluation, CAP incentives, Common Knowledge  
 
 

Introduction 
From here you write the remaining manuscript. The body text of the paper should be supplied 
with headings reflecting the contents of the subsequent paragraphs In the last decades, one of the 
main efforts of the Common Agricultural Policy was to promote a better use of natural resources 
in agricultural and food production. In the New Reform this goal has been further enhanced  both 
in terms of  budgetary terms and in new tools. One third of the funds will be given as Direct 
Payments (“green”) and the Rural Development Plan will press for investment in environmental 
sustainability. All these tools aim to promote sustainability and improve environment-friendly 
production methods. 
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This policy, both at European and National level, will be more effective if farmers will rapidly 
change their production behavior (Burton and Schwarz, 2013).  

The empirical evidences clearly show that the policy process toward sustainability objectives has 
taken different paths and speeds in the European Regions. So, to find a common line and vision 
for all economic actors involved in the European agri-food system becomes more important. 
This, first of all, to achieve the ambitious purpose of Horizon 2020.  

The starting idea of this paper relies on the representation of the farms and farmers as complex 
organizations able to mobilize internal and external resources in different directions, in response 
to the relationships and external solicitations. This situation strongly depends on the strength and 
numbers of institutional interactions. In other words, the continuous exchange between farmers 
and other economic and institutional actors enables to understand the change in the framework, to 
reallocate their assets and to adapt their process to the new market and social conditions. At the 
same time the farmers’ adaptation depends on their experience and beliefs in the different solu-
tions offered by the knowledge-based systems. This idea is truth also in the case of the environ-
mental measures. 

In many cases, the way and time of a broader measure implementation by farmers determines the 
success of the policy tools. Moreover, we assume that there is an important imitative mechanisms 
in the introduction of innovative practices in agricultural systems.  

One of the main problems encountered in empirical research on the agri-environmental measures 
effectiveness is linked to the heterogeneity of the areas and the conditions of the natural resources 
that control the agricultural process (Hasund, 2013). The participation of farmers in the scheme’s 
definition seems to allow a better effectiveness of the instruments, both from the environment 
point of view and from the reorganization of the company and its competitiveness (Westhoek et 
al., 2013). 

The implementation of agri-environmental measures in Italy during the last program period 
(2007-2013) was significantly delayed with respect to the objectives set by the regional admin-
istrations. The change in commitments and contracts led to an increase in transaction costs294 and 
an initial distrust of many measures. Overall, during the first three years of the program, the 
farmers focused their attention on existing measures related to organic farming, integrated pest 
management and grazing land management. 

In subsequent years, new measures have increased disproportionally, with an total recovery to-
ward the targets set for the regions. However, the differences in participation in agri-
environmental measures between different regions appear very evident. We report (table 1) the 
financial expenditure for Axis II measures in Rural Development Plans by regions. This to under-
stand the percentage of actual expenditure in the last reform about environmental measures. 

The causes of this diversity was investigated through a desk analysis on both, the choices of RD 
program and management of these measures, using a direct questionnaire for farmers about the 
motivations of accession to the measures or during the revision of the Common Agricultural Poli-
cy in 2011, known as the “health check”. This revision provided additional resources mostly 
aimed to environmental objectives such as: climate change, rationalization of water resources, 
and renewable energy production. 50% of the regions used these resources within the existing 
agri-environmental measures with considerable success and allowed their rapid implementation. 

                                                 
294 “transaction cost" means an additional cost linked to fulfilling a commitment, but not directly attributable to its implementation 
or not included in the costs or income foregone that are compensated directly; and which can be calculated on a standard cost 
basis; Reg. EU 1305/2013  on support for rural development by the European Agricultural Fund for Rural Development  
(EAFRD) and repealing Council Regulation (EC) No 1698/2005. 
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The EU Regulation on rural support indicated a minimum amount of funds that were intended for 
the measures for the protection and the quality of the environment (Axis II), within the regional 
rural development plans, corresponding to 40% of the total public funding (Table 1). The varia-
tion in the allocation of financial resources for this purpose (including specific measures for the 
protection of natural resources) is high among the Italian regions. 

We also consider the revision of the schemes implemented in many regions during the early years 
of program using the evaluation documents produced by the independent evaluators. The evalua-
tors data and indictors and the focus on environmental impact in the evaluation questions required 
by the Managing Authority can be considered as a measure of the importance given to the “envi-
ronmental issue” and of the implementation of recommended practices. 

At present, the farmers do not recognize a real efficiency and effectiveness of agri-environmental 
measures by the Community Agricultural Policy, so there is the need to understand how it could 
be possible to increase it. In summary, the incentives for these measures were not working as 
expected. In Italy, there was a real lack of interest in agri-environmental measures and appropri-
ate practices not were encouraged by national policy. 

This is certainly linked to the beliefs that farmers have with respect to certain aspects of the agri-
environmental measures. It is therefore particularly interesting to adopt a sociological model that 
helps to explain the behavior of farmers in regard to environmental variables. This could give the 
right clues to understand how to encourage “environmental friendly” behaviours of farmers, who 
lose interest in these issues. Specifically, the sociological model could explain on what basis such 
beliefs are formed, help to understand what the conditions are that guide the farmers and what 
interventions could be made to further European policies. 

The impact of these results and their strategic consequences could lead to better care for the envi-
ronment if the first hand actors in the rural community (farmers) accept the “policy”. A participa-
tory approach allows formulating and demonstrating practices, which enhance the overall aware-
ness and integrate the general public opinion and the complex economic system.  

The key research question is how to improve farmers participation to agro environmental 
schemes as well as their effectiveness. 

On the basis of the above considerations the paper analyzes the inter-dependency between factors 
that determine positive opinions and beliefs of farmers about the effectiveness of agri-
environmental measures of rural development and their interest to join and implement these 
measures in future. 
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The theoretical framework 
One of the main challenges of European environmental policies is to recruit local-level actors to 
fulfill set targets (Kaljonen, 2006). The policy implementation and success are relates to the dif-
ferent actors' willingness and capacities to act. In this paper we refer to an actor oriented theory 
framework to analyze the political interventions. We consider it as a multiple reality made up of 
different cultural perceptions, social and institutional interests; the main result depends from the 
on going interrelations between social and political actors (Long and Van Der Ploeg, 1989).  

In the case of CAP environmental policy, the effectiveness largely depends from the number of 
farmers who join the environmental schemes and how they modify the practices towards a more 
sustainable path. This process depends not only by the incentives, but also by the farmers will-
ingness to adopt a more environmental friendly activities and attitudes.  

It is a real cultural change through which the quality reproduction of natural resources becomes a 
joint objective of the agricultural activity to the productivity and profitability. 

The collective change  is a precarious process (Callon, 1986); it depends not only by the actors 
who built it, but also by social and material entities involved. In other words, the change of the 
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collective behavior of the farmers is a process based on the interactions between political choices 
impacts on natural resources and long-term economic objectives.  

In the case of the CAP environmental Policy, there is an increasing level of autonomy by the 
Member States’ regional administrations regarding to the direct incentive’s level, the total 
amount of resources and also to the specific research and demonstration funding activities 
(Farmer et al., 2013).  

The farmer’s effectiveness perception of these environmental schemes is a social constructed 
knowledge based on the social networks, in which the farmers are embedded, and on the practices 
that are shared in the networks (Murdoch, 1997, 1998 and 2001). 

Starting from the Aoki’s assumption (2011), our approach is based on the conceptualization of 
the relationships between beliefs and the predominant perspectives. The society level can be 
thought as a public representation from which individual decision-makers infer behavioural be-
liefs motivating their strategic choices. On the other hand, beliefs are the cognitive bases of the 
attitudes and the evaluative states that intervene between a class of stimuli (e.g. the sensorial 
characteristics of a products) and a class of evaluative responses (Petty et al., 1997). According to 
Fazio (1986) and Ajzen and Fishbein (1980) attitudes and norms interact at the basis of the be-
haviour.  

The last decades determined the emerging of detailed representation of the policy challenges in 
rural development and of the requirements related. European and national decision-makers, scien-
tific communities and stakeholders elaborated a complex picture which substantiates the public 
representation from which individual beliefs about food safety are usually inferred. Aoki (2011) 
integrates this inferential process in a causal nexus series which identifies the individual beliefs as 
drivers of the strategic individual choices.  

Substantially, the author affirm that a public proposition P* mediating the stable physical states 
of play (strategic interactions) and individual beliefs in recursive ways may be referred to as a 
substantive form of an institution in the sense more specific and concrete than the societal rules as 
the deep structure of institutions. By so mediating, it supports the self-sustaining of societal rules 
as an institution in deep structure. It summarily represents the aspect of recursive states of play of 
the societal games as captured by m(a) and thereby induces the partial convergence of individual 
behavioral beliefs toward m(a), which in turn reproduces the states of strategic play to fall in m(a) 
over time and so on. The recursive cycle is depicted in the Fig. 1. 
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From the Aoki theoretical framework we go on focusing our attention on the importance and the 
role that beliefs (in the sense of expectation) as regards other's actions and beliefs plays in social 
interactions. In this sense we try to summarize the main key factor that influence the beliefs and, 
consequently, the farmers behaviour (See Fig. 2). 
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Materials and Methods 
The interviewed and validated sample consists of 1,007 interviewees, extrapolated according to a 
progressive stratification for class premium and region. The investigative questionnaire has been 
administered during the period June-July 2010. We used an ordered logit model to describe the 
relationship between beliefs and actions. We estimate an ordered logit models for each “chal-
lenge” (climate, energy, water etc). The variable Control_cl concerns with the answers given to 
the question D.2 Clima: In our view, what is the contribution of farming activities to cope with 
the European policy challenge concerning the mitigation of the climate change? The respondents 
chose among four degrees: Very high, High, Low, Null. In the following table we describe the 
variables (Tab. 2). 

 
 
 

Results 
From the evidences of questionnaire, the descriptive characteristics of the sample can be summa-
rized in the following table (Tab. 3). 

Climate 
The beliefs considered in the model estimated relate to the evaluation of respondents about the 
contribution of the farming activities to cope with the EU policy challenges. In the following ta-
bles we show the results derived from the ordered logit model. 
In the case of the policy objection of mitigating the climate change the coefficient of Bel_fert and 
Bel-soilm  are statistically significant, but negative, This indicates that just these two beliefs have 
an explaining power with respect to the probability to contribute to the climate change challeng-
es. 

The variables specified to operationalize the concept of public representation (rep_res: lack of 
scientific research and rep_inf: lack of information) have both statistically significant coeffi-
cients, but with opposite signs. The incentives as evaluated by the respondents (agri-environment 
payments to reduce greenhouse gas emissions by agriculture, training to improve processes, In-
vestments to reduce emissions, forestation) were summarized in a latent variable (Clim_inc) ob-
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tained by a factor analysis of the original answers. The Cronbach’s Alpha is 0.54 and the variance 
explained by the unique factor considered is the 36.85%. The structure of the factor indicates that 
“environmental payments”, “Training/Information” Investments and Wood plantation are posi-
tively correlated to the latent variable. We interpret the variable Clim_inc as a variable positively 
correlated with the interest for incentives. The correspondent coefficient in the model is positive 
and statistically significant. Among the control variable only sett_5 has a positive and statistically 
significant coefficient. 

In the  present ordered logit models, the Average Marginal Effects (AMEs) provide a measure of 
the impact of a unit change in a variable on the probability of the rank (1, 2, 3 or 4) expressed by 
the respondents. Table 2 illustrates the AME for the four ranks. The Beliefs variables bel_fert and 
bel_soilm have statistically significant AMEs for all the four ranks. The increase of a unit (from 0 
to 1) of the variable bel_fert cause the increase of the probability of the rank=1 by the 6.54%, 
while the increase determined by bel_soilm is 8.81%. The increase of the probability that a re-
spondent would rank=2 the farmer contribution to the climate policy challenges  are 5.1% and 
4% respectively for the two variables. The picture changes in the case of the two remaining ranks. 
In both cases an increase of the two variables determine a decrease of the probability, The de-
crease, would be by 5.62% and -7.58% respectively where the results indicates that the two be-
liefs having a significant impact  increase the probability of low rank contribution and decrease 
the probability of high rank contribution. Therefore, the respondents’ believe that the contribution 
of the specific farming practices (reduction of fertilizers and change of soil management etc) have 
just a weakly impact on the policy challenges concerning climate change. To assess this evidence 
is necessary to consider how much the public representation is grounded on these practices. The 
impact of the public representation is captured by the variables rep-res and rep_inf. Also in these 
cases impacts of the variables vary with the ranks. The rep_res decreases by the 5.12% the proba-
bility that the rank is 1, while res_inf  increases by 4.63%.The variable rep_res decrease the prob-
ability of rank=2 by -2.62% while rep_inf  increase it by 2.37%. The impact of rep_res for the 
rank 3 and 4 – by 4.4% and 3.34% respectively – and negative for rep_inf (-3.98% and 3.02%). 
The variable clim_inc has a negative impact on the first rank (-4.52% -2.31%) and positive on the 
remaining two (3.38% and 2.95%). The impact of the variable asse_2 becomes larger as the rank 
pass from 1 to 4: it is negative and very small (-0.02%) for the rank 1  and becomes 3%, 5% and 
3% in the remaining case.  
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Energy 
The variables bel_biog, bel_cropen, bel_biom, bel_sun have statistically negative and significant 
coefficient and explain the ranking of the farming activities contributions to the energy challeng-
es. The variables pract_ene and asse_2 have positive and statistically significant coefficients indi-
cating that the practices already carried out and the public intervention explain the evaluation of 
the respondents. The variable ene_inc (structured in the following elements: the substitution of 
fossil energy at farm level, training/Information, diversification incentives for cooperation for 
new product and technologies, new product/technologies) has also positive and statistical signifi-
cant coefficient, indicating the  explanatory capacity of the incentives expectations. In this case 
the  Cronbach’s Alpha is  0.442. 
Therefore all the types of incentives seems to have a positive relation with the ranking made by 
the respondents. Furthermore, many sector  variables contribute to explaining the dependent vari-
able. 

The AMEs of the variables bel_biog, bel_cropen, bel_biom, bel_sun  have a similar pattern of 
impact on the probability of the respondent ranking. The impact is positive in the case of  rank=1; 
in the case of rank=2 the coefficient are not statistically significant and in the two remaining lev-
els the impact is negative. This indicates that the respondents are not so much confident that the 
practices evaluated could be effective in facing the energy challenges. The impacts of Bel_biog 
and Bel_biom in the first level are the largest (respectively, 12.44% and 11.35) and also their 
negative impact are the largest in the case of rank=3 and rank=4. Notably, the respondents who 
are already engaged in carrying out practices concerned with energy sources management 
(pract_ene) hold the practices illustrates in questionnaire could contribute to cope with energy 
challenges (the AME is negative for the first rank, but for rank=3 the probability to contribute 
increases by  6.46% and by 3.47%  for rank=4 when practice_ene=1. The impact of asse_2  is 
small, negative in the first rank and then positive. The variables relative to the sectors have  simi-
lar pattern of impact.   
 

Discussion and final remarks 
The choices of the regions, both in terms of resource allocation and of actions “menu”, certainly, 
have a positive impact on the farmers' views and their decisions with respect to the accession of 
agri-environmental measures. 

The regions that have allocated more resources to the Axis II, and in particular to the agri-
environmental measures, are also those where there is more research and testing activity and 
where the environmental patterns were the result of an adaptive process to the specific local con-
ditions. 

The presence of leading farmers that have positively experimented with these practices had a 
strong influence on the beliefs of other farmers. It is a well-known process in agriculture that 
emulation is a way to introduce new practices, techniques and technologies.  

We want emphasize the most interesting result of this research: the farmers that experienced posi-
tively the implementation of the environmental schemes, both in terms of economic and envi-
ronmental sustainability and effectiveness, are those who also believe appropriate the premium 
levels and methods of incentives. In other words, the positive result strengthens the confidence in 
both practice and in policy making. 

This seems to lead to a real cultural change of the farmer linked to the results and not only to the 
incentives. Incentives are important as an entry and approach tool for the Agri-Environment 
Scheme but their importance decreases with the progressive and permanent shift to more sustain-
able practices giving expected results. 
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The new CAP is aimed to support and speed the transition of European Agricultural towards a 
more sustainable model. From an environmental perspective this has to be translated in the trans-
formation of the actually sustained virtuous practices from voluntary and innovative to conven-
tional ones. A process that need a new consciousness and culture of farmers and society with re-
spect to the production of environmental public goods by the agricultural sector.  A process de-
parting from an increased and broader farmers implementation of CAP agri-environmental 
measures for which it is possible to identify a number of recommendations: 

1. A greater interest and a more constant attention from the political and institutional actors 
towards the environmental issue, which manifests itself through investments in different 
integrated actions as the identification of existing sustainable practices introduced by 
farmers and the validation of their impact on the expected local/social goals; the im-
provement of scientific knowledge joined with the development of  technical and locally 
specific indicators. 

2. The re-introduction of specific measures to test and demonstration of successful activities 
and more sustainable practices in farm that are considered leaders within the social net-
works in which both, farmers and stakeholders and environmental movements operate. 

3. The dissemination of information through the most effective and most closely farmers re-
lated tools. 

4. The identification and dissemination of best practice that consider not only the environ-
mental effects but also those related to the economic sustainability of practices and the 
profitability of the enterprise; 

5. The introduction and spread of collective management systems for evaluating the effec-
tiveness of the schemes and the positive results obtained with the application of the 
measures. 

 

Many of these activities are possible through the new regulation of rural development support. It 
includes the activation of operating groups for the validation and dissemination of innovations in 
techniques and practices that ensure a greater sustainability, and offers, both, the realization of 
pilot projects and the collective management of environmental measures.  

It should, however, encourage a synergic management between environmental measures and new 
possible activities, considering the construction of incentives and of the measures as an “on-going 
process” with direct involvement of farmers, in particular those who have already experimented 
innovative environmental friendly practices and constructed positive pinions and attitudes on the 
effectiveness and the potential of policy measures to sustain the innovation. 
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Workshop 2.11:  
Larger fields, faster tractors, GPS, milk robots, automated egg 
production, …  Does this type of agricultural change contribute to 
lasting prosperity and resilience?  
Convenors: Karlheinz Knickel, Ika Darnhofer and Mark Redman 
 
What type of 'farm modernization' can be considered positive in view of the challenges facing our 
rural areas? Positive for whom, and using what criteria? Are specialized capital-intensive produc-
tion systems really more 'advanced' than mixed farming systems? Is a 'family farm' more resilient 
than a 'corporate farm'? What changes in farming contribute to prosperous rural areas, and how? 
Do we need to rethink, and reorient, agricultural research and development? And where do the 
millions of subsistence and semi-subsistence farmers in Central and Eastern Europe fit into this 
discussion? In this workshop we want to explore the links between farm modernization and rural 
development. We do this at a time when the agricultural sector must respond to increasing re-
source scarcity and distributional demands. Given this new, dynamic context, economies, produc-
tion systems and lifestyles must be transformed. The way we assess change – and identify which 
change is desirable – also needs to be adjusted. Resource-efficiency is no longer sufficient as a 
sustainability criterion. 'Competitiveness' and measures of 'growth' may well be expressions of 
the old 'race to the bottom'. New, more relevant concepts are needed and we propose to explore 
the usefulness of the contemporary concepts of 'resilience', 'synergy' and 'adaptive capacity'. In 
this workshop we want to translate some key ideas from Tim Jackson's book 'Prosperity without 
Growth: Economics for a Finite Planet' into an analytical framework for the agricultural sector, 
together with the related research, policy and practice. Agriculture seems well suited to this 
'translation' given that it is characterized by close links between social and ecological systems, is 
very diverse, and has strong connections with policy and markets. The papers we are looking for 
will assess the development of farming in relation to the wider societal and policy goal of vibrant 
and prosperous rural areas. We seek real-life examples of resilient farming systems, including 
those that challenge classical paradigms. We are looking for analyses that highlight synergies 
between farm modernization and sustainable rural development, maybe revisiting the strengths of 
the 'family farm'. We are looking for case studies that express innovative development trajecto-
ries and adaptive capacity. During the workshop, the discussions will focus on the added value of 
systems approaches and a renewed understanding of agricultural modernization. We will focus on 
issues that are particularly relevant for decision-makers, addressing the complexity of challenges, 
the diversity of situations, and the multidimensionality of strategies. We will identify factors that 
enable and encourage the creation of synergies in agricultural and rural development and discuss 
the potential role of the new European Innovation Partnerships. The workshop consists of two 
parts: First, a part where the key points from the full papers are presented (approx. 10 min. per 
paper). And the second part will be organized as a World Café for deeper discussion of the key 
issues raised in the papers. We aim to publish 6-8 particularly inspiring papers in a special issue 
of a suitable peer-reviewed journal. 
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Abstract: Smallholder farmers in Bangladesh face some of the planets most unpredictable agri-
cultural conditions. Annual flooding, cyclones and other natural hazards mean rice yields, the 
country’s most important crop, are subject to huge fluctuations. Climate change is already hap-
pening in Bangladesh and the associated adversities are expected to increase the unpredictability 
of smallholder farming. This unpredictability is pushing Bangladesh’s smallholder farmers away 
from cereal cultivation or out of agriculture altogether and because 80 percent of Bangladesh’s 
food produced by smallholders, this shift threatens the food security of the country. Increases in 
net production of rice as well as resilience of rice crops to the effects of climate change have thus 
become urgent and pivotal issues and challenges for the continued progress towards Bangladesh’s 
goal of food self-sufficiency. 

In the above backdrop, this article aims, firstly, to offer a critical overview of rice production, 
small holder farms and agriculture in Bangladesh in the context of climate change; and secondly, 
to furnish selected policy suggestions towards greater climatic and social resilience of agriculture 
and rice production. The study makes several suggestions to policy makers for improving and 
expanding agricultural extension services, including (a) the provision of salt-resistant rice varie-
ties to coastal areas, and (b) improvement of extension services with a focus on smallholder and 
women farmers - which may be relevant not only for Bangladesh, but also for similar territories 
in south Asia. The review is based on an extensive review of literature together with insights and 
experiences of the authors as practicing natural resource managers.   

Keywords: farmers, rice, climate change, agriculture, smallholders 

 
 
Setting the Scene  
Global population increase and rising incomes in hitherto poor countries, as some recent studies 
unequivocally suggest, will lead to increased food demand in the coming years. According to the 
FAO (2012), for example, the global demand for food is expected to increase by 60 percent by 
2050. Given the challenges of climate change, natural resource constraints and competing de-
mands, considerable challenges face agriculture and food systems worldwide (World Bank 2009). 
These obstacles are especially relevant and pertinent to Bangladesh, which is one of the most 
densely populated nations in the world and is located in the low-lying, natural hazard-prone Gan-
ges river delta.  

Bangladesh experienced famine in 1974 after the widespread destruction of infrastructure during 
the civil war with Pakistan in 1971, coupled with consecutive natural disasters that led to substan-
tial reduction in rice production. Since that experience, the primary goal of food policy in Bang-
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ladesh has been achieving self-sufficiency in rice production and stabilization in rice prices as 
well as ensuring food security for all households (Dorosh et al. 2004; Dorosh et al. 2006).  

Food production in Bangladesh hasincreased significantly in past decades, in part due to agricul-
tural intensification aided by the Green Revolution technology introduced in the 1980s (Dorosh 
2012). The country passed a major milestone in its efforts to achieve food security at the end of 
the 1990s, when for the first time in its history, food grain production exceeded target require-
ments (based on 454 gm/person/day) (Hossain et al. 2005).  

In a subsistence-oriented agrarian economy such as Bangladesh, domestic food production has an 
important role in the pursuit for both food security and developing economy. Smallholder farm-
ing is essentially meeting the nutritional requirements of the country and ensuring food security 
in the coming decades (Dorosh et al. 2002). However, in recent years Bangladesh has experi-
enced various natural and market phenomena that have discouraged small farmers. For example, 
increasing input cost for fertilizers, pesticides, price of electricity and diesel has frustrated farm-
ers and made farming increasingly less profitable (Hossain et al. 2005). 

Climate change, population density, and land pressures also pose significant and increasing 
threats to sustaining the yields. The country faces rising sea levels in the south, more annual 
flooding in the central region because of stronger monsoons, drought in the northwest and inade-
quate water for rice production, due to a shorter monsoon season, in the east. Decreased produc-
tivity due to these obstacles will affect smallholder farmers the most, possibly forcing them to 
switch to more lucrative cash crops from food grains or to leave agriculture altogether (Dorosh et 
al. 2002).  

The resulting rural-urban migration in Bangladesh is leading to over-crowded cities and mounting 
pressure on already strained civic infrastructure and improvements in rural livelihoods could help 
to stem the flow. Because smallholder farms produce the vast majority of Bangladesh’s food, the 
decision by farmers to leave agriculture could also have further detrimental effects on the food 
production and thus food security of the nation, especially the production of essential rice and 
wheat crops.  

In attempting to meet the objective of food self-sufficiency the Government of Bangladesh (GoB) 
has undertaken several policy initiatives, including open market sales of food grain to limit food 
grain price increases, targeting food distribution to poor households, providing emergency relief 
after natural disasters and procuring food grains to support producer prices and incomes (Dorosh 
et al. 2002).  

The severe variability of Bangladeshi agriculture due to geographic location and climactic condi-
tions means that food self-sufficiency is unlikely to be a consistently attainable goal, and is made 
even more unrealistic by the prospects of climate change. Domestic food grain production is 
highly vulnerable to floods, droughts and major production shortfalls and periods of inadequate 
food availability that come with natural hazards (World Bank 2009). Bridging the rice yield gap 
remains a priority of agricultural policies and justifiably so. Bangladesh lacks the foreign curren-
cy to be dependent on rice imports and rice cultivation provides the livelihood for millions of 
Bangladeshis (Hossain 2005). 

The problems of climate change and retaining smallholder farming must be tackled together in 
order to ensure the food security of Bangladesh. Neither can be ignored and the issues are inter-
linked. Although increasing, rice yields in Bangladesh are erratic and inconsistent. Climate 
change, which is already a reality in Bangladesh, poses threats to these yields now and in the fu-
ture. Smallholder farmers, who produce the vast majority of the countsry’s rice, are reliant on 
sufficient rice yields for their livelihoods.  
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Further increases in production of rice as well as improvements in climate resilience are thus nec-
essary, if not to increase net production then to hedge against projected yield drops in climate 
change scenarios. Investments in a dynamic and responsive agricultural research and extension 
system are essential to bridge yield gaps and potentially accelerate export promotion. While the 
NGO sector in Bangladesh is well developed and the quality of informal institutions is improv-
ing, formal GoB development institutions remain somewhat weak (World Bank 2009). Govern-
ment agencies at all levels face overlapping functions, lack of communication and coordination, 
low skill levels and incentives and lack of responsiveness, exacerbated by an urban bias. There-
fore, the combination of government and non-governmental efforts is needed to address the myri-
ad obstacles to national food security.  

In the above backdrop, this article aims, firstly, to proffer a critical overview of rice production, 
small holder farms and agriculture in Bangladesh in the context of climate change; and secondly, 
to furnish selected policy suggestions towards greater climatic and social resilience of agriculture 
and rice production. The study makes several suggestions to policy makers for improving and 
expanding agricultural extension services, including the provision of salt-resistant rice varieties to 
coastal areas, which may be relevant not only for Bangladesh, but also for similar territories in 
south Asia. The review is based on an extensive review of literature together with insights and 
experiences of the authors as practicing natural resource managers.   

After this general introduction, the second and third sections provide an overview of agriculture 
and rice production trends and challenges in Bangladesh. After the general overview, the fourth 
and fifth sections then focus on the impact and implications of climate change for agriculture and 
rice production and the role and challenges of smallholder farms. Based on the overall observa-
tions and insights, a number of policy suggestions are furnished in the last section.  

 
Agriculture in Bangladesh: An Overview 
Bangladesh has made significant progress in domestic food production since it’s independence in 
1971. Through the 70’s and early 80’s, Bangladesh was a severely food deficit country and heavi-
ly dependent upon food aid, but the country’s rice production has tripled over the past three dec-
ades (Hossain 2005). 

Bangladesh is a predominately an agrarian country with over 53% of its population engaged di-
rectly in agriculture (Sumelias et al. 2011). Though agriculture accounts for only 21% of the na-
tional GDP, agricultural production has an important bearing on employment generation, food 
security and poverty alleviation, and is thus critical for development of the rest of the economy 
(World Bank 2009). For these reasons, growth in the agricultural sector remains a development 
priority.  

71 million Bangladeshi’s are involved in agriculture, and 65 million of those are smallholder 
farmers when rice production dominates about 70% of all cropped land in Bangladesh (Ganesh-
Kumar 2012). Other major items in the food basket of Bangladesh are rice, wheat, pulses, potato, 
vegetables and fish. Rice and wheat alone contribute to 74 percent and 57 percent of the total per 
capita calorie and protein intake respectively (BBS data 2011). 

Bangladesh does not export any food items in significant amounts except for shrimp. The country 
is heavily dependent on imports of almost all food items to meet the demand from growing popu-
lation. Bangladesh also receives substantial amount of wheat from outside the country, mostly in 
the form of food aid. Wheat imports increased consistently over time despite the rapid growth in 
domestic production and the reduction in food aid in recent years (Ganesh-Kumar 2012). 

Although trade liberalization faced substantial opposition, Bangladesh has undergone major re-
forms in trade policy including liberalizing private sector trade in rice and wheat during the 90’s 
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(World Bank 2009). As a result, domestic output prices of rice (the main agricultural product in 
terms of value) and wheat have been near border prices in most years since the early 1990s. 
Bangladesh has reaped major benefits from trade liberalization in terms of food security as pri-
vate sector imports have helped stabilize markets after major production shortfalls. Keeping do-
mestic prices of most agricultural commodities near border prices has also resulted in overall ef-
ficiency gains in the agricultural sector (Dorosh 2012). 

The outlook for future food security is uncertain. Agriculture in Bangladesh sits at the intersec-
tion the greatest challenges facing the country. Ensuring food security, not to mention sufficien-
cy, requires adaptation to climate change while dealing with the increasing scarcity of critical 
inputs like water, power and land and massive population growth. In 2012 The Global Food Se-
curity Index ranked Bangladesh 81st out of the 105 countries considered, the lowest ranking in 
South Asia.  

Bangladeshi agriculture is also facing a rapidly shrinking land base. While the country’s popula-
tion is growing at the rate of 1.6 percent per year, demographic pressures and increased urbaniza-
tion have caused cultivated area to decline at a rate of 1 percent per year. Because cropping inten-
sity has approached its limit, growth will need to come from intensification of cereal production, 
diversification into high-value crop and non-crop activities, and value addition in the agro-
processing sector, including storage, processing and marketing. The present paper focuses specif-
ically on agricultural intensification. 

As mentioned, a massive population size compounds all of the challenges Bangladesh’s agricul-
ture faces. The country’s population density is five times that of any other ‘mega’ country (those 
with more than 100 million people), presenting unique challenges for an overwhelmingly agricul-
tural society (Streatfield and Karar 2008). Though fertility is decreasing, most projections assume 
that the population will top 200 million by 2050. FAO (2012) data shows that the prevalence of 
undernourishment in Bangladesh was in a declining trend up to 2008 but it has started rising 
again this year. A similar trend is occurring in food inadequacy as well; in 2010-2012, 26.8% of 
country suffered from food inadequacy (FAO 2012).  

Despite these current challenges, Bangladesh has made substantial progress towards food security 
and food self-sufficiency in past decades. Between 2000 and 2007, Bangladesh’s agriculture sec-
tor has averaged an annual growth of around 3 percent, on par with, if not more than, some of its 
South Asian neighbors (Ganesh-Kumar 2012). Bangladesh has tripled its annual rice production 
in the space of only three decades, its infant mortality rate has declined dramatically, and its 
GoB- and NGO-led homestead food production programs have been effective in tackling malnu-
trition by providing food rich in key vitamins and minerals. Facing such a tough environmental 
and socio-economic context, Bangladesh’s agricultural growth is commendable, but there is 
much ground to be covered. 

 
Rice in Bangladesh: Importance and Production  
Over the last thousand years rice has been the dominant crop in Bangladesh, and it currently ac-
counts for 77% of agricultural land use. There are about 13 million farm families growing a va-
riety of traditional, modern, and hybrid rice varieties. Over 11.7 million hectares of land in Bang-
ladesh is dedicated to rice production. Rice provides about 70% of direct human calorie intake, 
making it the most important food crop in Bangladesh in terms of both production and consump-
tion. (IRRI 2005)  

The country is said to have among the world’s highest per capita consumption of rice (about 170 
kg annually), and its food security and economy largely depend on good harvests year after year 
(Islam 2005). Rice and wheat alone contribute to 74 percent and 57 percent of the total per capita 
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calorie and protein intake respectively. Nearly 40% of the population lives below the food con-
sumption-based poverty line, lacking sufficient resources to afford diet of 2,122 kcal per person 
per day, along with other basic necessities (BBS 2011).  

There are several major rice-growing ecosystems in Bangladesh. These include the upland, di-
rect-seeded pre-monsoon 'Aus' season crop; the irrigated dry season 'Boro' crop; the rain-fed low-
land monsoon season 'Aman' crop; and medium deepwater rice-growing in tidal saline and tidal 
non-saline areas. Aman season rice accounts for nearly 51% of total land area, followed by Boro 
and Aus season rice, which account for 40% and 9%, respectively (BBS 2003; Ganesh-Kumar 
2012).  

About 60% of the country’s rice area is irrigated, and farmers commonly cultivate modern varie-
ties with associated inputs like fertilizers and pesticides for better farm management and good 
yield. However, non-irrigated rice is also important to many farming families, particularly those 
who operate in unfavorable environments (BBS 2011). 

Despite a tripling in domestic rice production over the last three decades, Bangladesh is not yet 
fully self-sufficient in cereal grains. The imports of rice remain stagnant at around 0.5 million 
tons per year, with substantial increase in imports predictable in years following poor harvests 
due to floods and droughts. Bangladesh imported over 2.0 million tons of rice during 1973-75, 
1988-89, and 1998-99; all these years followed years of disastrous floods or droughts (Ahmed 
2007). 

Still, per capita rice production has increased sharply during the last 15 years, and the food grain 
deficit has declined (IFPRI 2012). The rice harvest of 2011/12 was the largest since independ-
ence, producing 33.7 million tons. On average Bangladesh has become nearly self sufficient in 
rice: between 1998 99 and 2007 08 the country imported an average of about 850,000 MT of rice 
per year, or less than 5 percent of total net availability (Ahmed 2007).  

Bangladesh successfully reduced real prices of rice during the 1970s and 1980s through increases 
in supply, largely brought about by the efficient use of green revolution technology: irrigation 
(private tube wells), improved seeds, and fertilizer. These remain key channels for increasing 
availability of food, reducing its price, raising rural incomes, and enhancing food security. For 
this more and more public sector investment will be indispensable. 

Since 2008, Bangladesh’s domestic rice prices have generally been less than import parity but far 
greater than export parity to the world market. As a result of this, there have been relatively large 
domestic price fluctuations. Without interventions in domestic markets, this price volatility will 
likely continue due to fluctuations in domestic rice harvests (Ahmed 2007). As discussed below, 
these production and price fluctuations will impact vulnerable smallholder farmers the most. And 
as the discussion on the climate change above has shown, these production fluctuations may be-
come more severe in years to come.  

In this environment, private trade at import parity prices still provides an external price ceiling 
and can dramatically reduce the volume of stocks needed for price stability (Dorosh 2012). Stable 
prices are conducive to the retention of smallholder farmers in the rice industry. A return to the 
stable and low prices of the 2002–06 period is not possible in the absence of subsidized exports 
by India, however, without domestic rice market interventions by the Bangladesh government 
(Ahmed 2007; Dorosh 2012). 

Though Bangladesh produced record food grains last season, the report of Global Agricultural 
Information Network (2012) warns that rising yields are largely a result of increasing Boro culti-
vation, which is putting substantial pressures on Bangladesh’s groundwater supply. Similarly, the 
USDA post in Bangladesh recently decreased its estimate for the Aman harvest in 2012/13 be-
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cause of increased flash floods in the northern part of the country, highlighting the dependence of 
agriculture on fluctuating meteorological and climatic conditions.  

 
Climate change and its impact on food production 
Climate change is no longer a theoretical concept. There is a global consensus among scientists, 
academics, professionals and strategists that the globe has already committed to a certain degree 
of change in climate system. Losses of production between 5% and 10% worldwide have been 
predicted by the 2080’s in a number of different climate scenarios (Parry et al. 2004). Agriculture 
is highly sensitive to climate change, and Bangladesh is one of the most climate vulnerable coun-
tries in the world. The reasons for this vulnerability include a precarious geographic location, 
low-lying topography, and high population density. These factors have the potential to increase 
the hardships for the people of Bangladesh in future climate change scenarios. 

The implications of climate change that will likely have the largest effect on Bangladesh rice 
production are increases in temperature, precipitation, and the frequency of cyclones. The Na-
tional Water Management Plan of Bangladesh, prepared by the Water Resources Planning Organ-
ization, outlines a variety of other potential implications of climate change on the country. These 
include increased evapo-transpiration, higher irrigation needs in the winter, reduced trans-
boundary flow, and slower accretion of coastal lands. An in depth discussion of these events is 
beyond the scope of this paper, however all of these will likely have negative impacts on the food 
production and food security of Bangladesh. 

Based on the General Circulation Modeling, a recent study predicts that there will be a general 
increase in temperature fluctuation throughout Bangladesh in years to come (see, Ahmed et al. 
2009). Every crop has an optimal temperature range for their vegetative and reproductive growth 
and when temperature falls below the range or exceeded the upper limit, crop production faces 
constraints. Changing climatic parameters shorten development stages and can reduce the yield of 
a given variety (Basak 2012). Islam and Morison (1992) show that Boro season crops often suffer 
from cold at the seedling stage as well as the reproductive phase, particularly for early planting 
with short duration rice varieties. This effect will be magnified with increasingly cold winters. 
Similarly, Peng et al. (2004) have shown a clear correlation between increased night time temper-
ature in summers due to global warming and decreased rice yields.  

Total annual precipitation may also increase, as monsoon precipitation increases significantly and 
winter precipitation decreases (reference). Higher intensity monsoon seasons would stress already 
strained water systems and result in further severe floods in many parts of the country, leaving 
some crops inaccessible or waterlogged. The loss of rice to floods accounts for nearly three quar-
ters of all lost agricultural output annually (Paul 1993). The threat of extreme flooding became 
particularly obvious during 2007 when two monsoon floods led to significant losses in the Aman 
and Aus rice crops, estimated at 1.8 million tons from the Aman crop alone. 

Climate change is also likely to bring more extreme natural events, including a potential failure of 
the monsoon in South Asia while IFPRI simulates an extended drought beginning in 2030 and 
continuing through 2035 (Nelson 2010). Such a drought would have dire consequences on the 
food security of the nation. Some reports (IPCC 2007, CCP 2008) have also predicted that green-
house warming will increase the frequency and/or intensity of tropical cyclones, affecting the 
southern rice- and grain- growing regions of the country.  

According to the IPCC, rising sea levels will wipe out and salinize more cultivated land in Bang-
ladesh than anywhere else in the world. By 2050, rice production is expected to drop almost 10 
per cent and wheat production more than 30 per cent. That’s a huge risk for a population that is 
poor and growing. The threats of climate change on food production are heightened by popula-
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tion growth, high food price in international market, land degradation, high input price, and lack 
of governance. Of course it is impossible to predict the exact effects of climate change, however, 
it is clear that Bangladesh needs to take immediate and pertinent action to adapt its food strategy 
to climate change.  

 
Challenges for Smallholder Farmers 
Of the majority of more than 200 million rice farmers who live in Asia as a whole, few cultivate 
more than two hectares and the same trend extends to Bangladesh (IRRI 2011). Smallholder 
farming plays a key role in meeting the nutritional requirements of Bangladesh and ensuring food 
security in the coming decades. However, smallholder farmers are threatened by the productivity 
losses predicted in climate change scenarios as discussed above. In recent years Bangladesh has 
experienced various market phenomena that have discouraged small farmers. For example, in-
creasing input cost for fertilizers, pesticides, price of electricity and diesel has frustrated farmers 
(Islam 2005). Prevailing market prices for rice have also been unfavorable. Many farmers are 
being pushed either towards cash crop production (which does not contribute to national food 
security) or out of agriculture altogether. The high rate of urbanization in the country is testament 
to the latter trend.  

About 46% of all rural households in Bangladesh own less than 0.2-0.3 ha for farming, while 
more than 65% of the farmers possess only 0.2 to 1.0 ha (Begum 2002; Rahman 2007). These 
small farmers work directly in the fields and rely on agriculture as their only means of living.  

The vast majority of Bangladesh’s farmers live below poverty line. They are unable to increase 
production easily, since they lack capital for the investment in modern technology. They are high-
ly vulnerable to natural disasters and, while they tend to have large families, they are often unable 
to send their children to school and often lack sufficient food for the family unit (Rahman 2007). 
Achieving the Millennium Development Goal (MDG) of halving poverty to 26.5 percent by 2015 
will require a growth rate of at least 4.0 percent in agriculture and 7.0 percent in the non-farm 
sector (World Bank 2009). However, economic and institutional realities, the country’s geograph-
ical and demographic characteristics, and its vulnerability to natural disasters, make this a very 
challenging task. 

Retaining poor farmers in the agricultural sector of Bangladesh is essential. Smallholder agricul-
ture is the largest provider of food and raw materials at world level. Smallholder agriculture is 
productive and represents resilience when it comes to shocks of whatever type. Smallholder agri-
culture is also the largest provider of jobs in the world and it plays an indispensable role in the 
emancipation of marginalized social groups. Smallholders are able to maintain natural resources 
and improve the environment if favorable conditions are met.  

When market conditions are favorable smallholders respond positively, they innovate, organize 
joint market channels, engage in processing agricultural products and gain market power. When, 
however, markets are imperfect and total value added is distributed in a skewed way, smallholder 
agriculture will suffer a range of negative consequences that in the end may even cause a de-
activation of agricultural production (FAO 2012).  

Of course, the more a country urbanizes and industrializes, the more it increases its rate of 
growth, but there is no way to deny that the survival of the urban people depends on the rural 
ones who produce the food and supply to the urban markets. That is why balancing the interest of 
both urban and rural people is necessary in governance. 
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Conclusion and policy implication 
As shown in this article, the issues of rice yields, climate change, and smallholder farming are 
closely tied. Though increasing, rice yields in Bangladesh are erratic and inconsistent - profound-
ly affected by seasonal environmental hazards and changing international prices. Climate change, 
which is already a reality in Bangladesh, poises threats to these yields now and in the future. 
Smallholder farmers, who produce the vast majority of the country’s rice, are reliant on sufficient 
rice yields for their livelihoods.  

Through the contribution of agriculture to the national economy and employment may diminish 
further, it will remain in the visible future as the single largest contributor to income and em-
ployment generation and a vital element in the country’s challenge to achieve self-sufficiency in 
food production, reduce rural poverty and foster sustainable economic development (Uddin 
2009). The Government of Bangladesh has the responsibility to ensure that the necessary condi-
tions exist to enable the country to meet these challenges, and for this purpose, a sound agricul-
tural policy is essential. Specifically for this paper, ensuring sufficient yields in all rice growing 
regions is a laudable goal that can be approached by a) improving current yields, and b) building 
smallholder resilience in anticipation of the detrimental effects of climate change. 

Agricultural extension services provisions (ESP) are fundamental in building farmers’ knowledge 
and capacity for better crop yields and resource management. Agricultural extension is a service 
or system which assists farm people, through educational procedures, to improve farming meth-
ods and techniques, increase production efficiency and income, better levels of living, and lift the 
social and educational standards of rural life (Uddin 2009).  

In 1996, the government enacted the New Agricultural Extension Policy (NAEP) in an effort to 
improve lacking agricultural support for the country’s farmers. The stated goal was to “encourage 
the various partners and agencies within the national agricultural extension system to provide 
efficient and effective services which complement and reinforce each other, in an effort to in-
crease the efficiency and productivity of agriculture in Bangladesh.” The NAEP had an express 
focus on providing these extension services to all “sizes and types” of farmers (GoB 1996). 

Nevertheless, both the quality and quantity of extension services in Bangladesh have suffered in 
the recent decades, and reform of governmental service provision as envisaged in the GoB NAEP 
has not occurred. A comprehensive report compiled by the Government’s Agricultural Services 
Innovation and Reform Project (ASIRP) drew several conclusions that are concerning for the 
future of smallholder farming in Bangladesh. The ASIRP reports that most farmers, and particu-
larly women, do not have access to extension services, and more than half of the farmers in many 
regions do not even know that such services exist (ASIRP 2003).  

ESP’s in Bangladesh is generally less available for farmers in lower income categories and oper-
ating less land. In particular, GoB ESP’s remains targeted at male farmers with larger land hold-
ings and higher incomes. Over 41% of farmers in the large farm category (over 7.5 acres) receive 
ESP’s despite cultivating only 16.4% of land and representing 0.3% of farmers. GoB delivery has 
also failed to take advantage of opportunities to work with farmer groups, which was an addition-
al explicit goal of the NAEP draft in 1996.  

The ASIRP report does show some encouraging results as well as shortcomings. Where services 
are received by farmers, they seem to be of high quality and use of advice is high, the results are 
good, and farmers in all categories (male and female) intend to repeat adopt. Quality is thus not 
necessarily a problem, rather quantity and distribution. The Government thus needs to re-visit its 
ESP policy and refocus its efforts to support the smallholder farmers who need it the most. They 
are, after all, the ones who are effectively feeding the country. 
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ESP policy must be implemented with a focus on improving production and building resilience 
for climate change. A rights-based approach to extension, one that ensures that all categories of 
farmer (particularly women and farmers in smaller farm households and on lower incomes) are 
aware of their rights to service provision, is needed. In this way ESP’s can enable agriculture to 
support poverty reduction and food security. This does not imply monopolistic service provision 
by the state; it implies a managed and coordinated range of service providers meeting the needs 
of farmers. 

Ensuring sufficient yields in climate- and natural hazard-threatened growing regions can be aided 
by the development and adoption of select hybrid varieties of rice, specifically flood resistant 
salt-resistant strains. Flood-tolerant rice developed by the International Rice Research Institute 
(IRRI) helps a rice crop survive underwater for up to ten days. Given the intensity of flooding in 
Bangladesh, and the additional risk of extreme climate events anticipated due to climate change, 
submergence-tolerant rice is an important source of security for poor farmers. IRRI has also de-
veloped several strains of salt-resistant rice that can be grown in the salinized soil of the coastal 
districts. The yields of the new varieties are not much higher than that of old types, but their ad-
vantage is the lower chance of losing crops because of saline water intrusion or drought, making 
them a worthwhile replacement for traditional varieties. This may help keep up harvests in some 
instances of severe weather, but will not be sufficient to meet growing demand in the country in 
the face of a wider range of climate impacts. 

Of course, elevated pressure for food production may undermine or overlook the deleterious ef-
fects of using genetically modified (GM) materials and hybrid seeds that affects human health. 
Concepts of food safety and the use of GM technologies deserve due attention as far as the health 
of the consumers and environment are concerned. The GoB should give full attention and funding 
to the development of these seeds and ensure the availability of these rice varieties rice to cli-
mate-threatened farmers through ESP.  

However, ensuring the provision of quality ESP as well as flood- and salt-resistant rice varieties 
are crucial steps in sustaining the production, and thus livelihoods, of Bangladesh’s rice farmers 
otherwise, it will really be difficult to retain the farmers in food grain production.  
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Abstract: The maintenance of dairy production in mountain areas pose a real challenge in a con-
text of globalization, particularly in France where milk quotas are about to be dismantled. Alt-
hough acknowledged and sustained for its multifunctionality, European mountain agriculture has 
significant natural constraints to contend with and cannot follow the same paths of development 
as in the plains (specialization, enlargement, industrial organization of labour). Mountain dairy 
farms have thus had to develop their own specific responses. The goals of this study are: (i) to 
analyze the recent changes in mountain dairy farming in the Vercors (Alpine uplands under resi-
dential and tourist dynamics); (ii) to characterize the diversity of farming system development 
trajectories; and (iii) to discuss the different responses adopted by dairy farmers to last over time, 
which are not based on the same adaptive resources. 

We thus developed an analytical framework that allows us to link evolutions in livestock farming 
systems and family-farm organizations, via a multi-phase process where each phase of investiga-
tion provides more finely grained detail. The process consists in analyzing individual data from: 
i) national census of agriculture (1988, 2000, 2010) to capture general trends and analyze family-
farm trajectories between 2000 and 2010 on 68 dairy farms; ii) semi-directive on-farm interviews 
(n = 33), to analyze the long term processes of change beyond the family-farm trajectories.  

Keywords: livestock farming systems, family-farm trajectories, process of change, adaptive re-
sources 

 

 
Introduction: futures of mountain dairy farming 
Agricultural output is trading in a more fiercely-competitive and global marketplace, in a context 
of climate change and environmental problems (Darnhofer et al., 2012). The upshot today is the 
split between production and consumption geography, and territory-scale use of natural re-
sources. These deep shifts force a re-appraisal of the position of livestock farming in regions and 
populations that depend on it for a living. The challenges come on several fronts - the environ-
mental dimension (i.e. resource use and impacts of agricultural practices), the economic dimen-
sion (i.e. the allocation of livestock production value-added), and the social dimension (govern-
ance at every scale, from farm up to geographic region and value chains).  

Since the milk quotas scheme introduced in the 1980s in Europe, the Common Agricultural Poli-
cy (CAP) has provided a regulation of dairy production. In France, with milk quotas about to be 
dismantled, the dairy farming regions are wondering about the futures of dairy production and the 
community of family-run dairy farms. The issue is particularly acute in mountain zones, which 
constrained by tough terrain and climate conditions, cannot hope to keep production costs low 
enough to stay competitive in the global agricultural marketplace (Dervillé et al., 2012). Moun-
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tain farmers can nevertheless find ways to turn geographic niche into added-value and profits 
(Chatellier et al., 2006), as exemplified in zones like the geographic indication for Beaufort 
cheese. These external driving forces interact with the dynamics specific to families who live and 
work on dairy farms, leading them down paths where they either adapt or leave dairy farming 
(Evans, 2009).  

This report sheds light on the processes of transformation at work in family-farm in mountain 
territories to better understand the way farmers construct their long-term development in order to 
stay in business. We propose an analysis of development trajectories followed, which questions 
the resilience of family forms of farming in “marginal” areas. The case study was performed in 
the Vercors, a dairying area of the Alps. 

 
Material and methods 
 
Analytical framework: farming systems seen as complex evolutive systems and approach 
based on trajectories of change in farming systems 
Farming systems are embedded in a wider socio-technical system (market structure, policies, 
consumer preferences, ecosystem behaviour…) (Darnhofer et al., 2012) that means they are 
shaped by a wide array of interacting factors that, like the farming system, change over time. 
Farms cannot be seen anymore as facing a stable environment, but are now conceptualized as 
evolving and responsive to an ever-changing environment (Milestad et al., 2012). In this lineage, 
we consider farming systems as complex evolutive systems, i.e. dynamic systems that co-evolve 
with their environment (Schiere et al., 2012).  

Dynamics of farming systems is a thriving field of research. Recent research output on develop-
ment trajectories can be collapsed into three types of approach. One approach aims to capture the 
levers that farm managers mobilize to contend with shifts in context. The responses documented 
concerns (Johnsen, 2004): the farm scale and type (diversification into new agricultural commod-
ities), farm and/or household expenditure, the reorganisation of labour (change in use of un-
paid/paid) and participation in off-farm work, together with the alteration of physical and eco-
nomic farm practices. A second approach compares system states between date-to-date (Garcia-
Martinez et al., 2009) or across a multi-date timeline (Ryschawy et al., 2013). The other ap-
proaches are focused on the processes of change. Some teams have investigated how different 
adaptation strategies are fitted into a series of system coherence phases (Moulin et al., 2008; 
Cialdella et al., 2008) in order to assess the relationships between farm changes and farm manag-
er strategies. Others decode each facet of the change process, i.e. not just why the change is made 
(and its strategic dimension) but also how, i.e. the way the system transitions from stage to stage 
of its trajectory (Madelrieux et al., 2002; Terrier, 2013). This allows a detailed examination of the 
circumstances surrounding change, whereas the context of individual farm-business changes has 
been under-studied (Evans, 2009). 

Most authors analyze farming system changes independently of type of social organization run-
ning the farm (Ryschawy et al., 2013), yet the availability of a family workforce is a major driver 
of change (Potter and Lobley, 1996). We propose to consider the family-farm system, seen as the 
interdependence of a farm business and its associated household(s) (Gray, 1998). Extending on 
earlier literature, we developed an analytical framework that allows us to link evolutions in the 
livestock farming system as production project- size-scale with evolutions in its operational 
frame, i.e. the family-farm organization as structure of the work group- on-farm activities system- 
farmer and spouse pluriactivity. To gain a better grasp of the evolutions at work in family-farm 
systems, we propose to adopt a diachronic reading and cross-conjugate three approaches: the lev-
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ers mobilized, the way these levers articulate within family-farm trajectories (between two dates), 
and the processes of change underpinning these trajectories. 

Material: study zone and data sources 
The study zone covers the central Vercors plateau, located in the Vercors Regional Natural Park. 
Situated in a humid-climate zone at around 1000 metres high, the plateau is characterized by 
grassland systems and predominantly dairy farming. It is exposed to urban and tourism develop-
ment (demographic evolution and pressure for land), with the Grenoble urban cluster nearby. It 
also falls within the boundaries of the geographic indication (Appellation d’Origine Protégée - 
AOP) for Bleu du Vercors-Sassenage, a blue cheese. The Vercors makes a salient choice for 
study, as its agriculture recently took the path to a regional demarcation through the AOP, yet has 
failed to secure the same success as other emblematic models in France (as the aforementioned 
Beaufort), since milk price paid to producers is not higher than standard milk price. The move to 
dismantle milk quotas, when the blue cheese market is already fiercely competitive at national 
level, questions the future of dairy production in the region.  

Our study pulls together different sources of data. A first dataset comes from national census of 
agriculture (CoA) - 1988, 2000 and 2010295. These data were reworked in order to build synthetic 
variables connecting to our analytical framework. 71 farms were censused with dairy cattle in 
2010 on the studied area. The study also draws on qualitative data from comprehensive inter-
views carried out on a sample of 33 dairy farms selected to cover a diverse panel of situations 
(work groups, activities systems, production projects). The interviews were led with the aim of 
tracing life stories in order to identify family-farm pathways (evolution of the family’s on-farm 
and non-farm activities, production systems, retail outlets, labour arrangements).  

 
Method 
The method employs a three-phase process where each phase of investigation provides progres-
sively finer-grained detail: 

1) the levers mobilized. They were captured through an analysis of global trends and patterns of 
change in study-zone farms based on CoA data. This effort enables us to pinpoint which of the 
recruitable levers were effectively mobilized. We have then held: i) for the family-farm organiza-
tion: the structure of the work group [WG]; the on-farm activities system [AS] (only-farming or 
farming-plus-other-on-farm-activities); pluriactivity [P] of farmers and non-farm activities of 
spouses; ii) for the livestock farming system: production project [PP] (specialized dairy or diver-
sified), and organic farming [OF]; size-scale [S] in LUs296. And we detailed the evolutions be-
tween 2000 and 2010 followed by the family-farm systems for each of these levers. We took the 
opportunity to use the 2000 and 2010 CoA to track the dairy farms date-to-date via the French 
equivalent of companies’ house registration number. We were able to pair up 2000 and 2010 fig-
ures on 68 of the 71 farms censused with dairy cattle. 

2) the way these levers’ evolutions articulate within family-farm trajectories (n=68). Aiming at 
characterizing development trajectories, rather than use conventional multivariate methods of 
statistical analysis that extract type-classes according to the explanatory power of the variables in 
relation to whole-population variance, we preferred to develop a “hand-built” typology (Jollivet, 
1965) by rank-ordering the information and selecting the most relevant levers mobilized in the 
farm systems, based on our inside knowledge of the 33 farms surveyed.  

                                                 
295 The French national committee on confidential statistics granted us authorized access to individual farm data. This privileged 
access enabled us to build a picture of the study zone, integrating every single farm counting at least one dairy cow in 2010. 
296  Livestock units 
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3) the processes of change underpinning these trajectories, in order to consolidate the trajectories 
by better grasping the factors at play, based on the knowledge captured from the 33 interviewed 
farms.  

 
 
Results 
 
Levers of change mobilized in dairy family-farm systems in the Vercors  
In this part, we present both the general trends of evolutions between 1988 and 2010 at territorial 
scale and the evolution of the considered levers at farming-system scale from the CoA group 
(n=68) and the sample (n=33), firstly for the family-farm organization and then for the livestock 
farming system. 

Analysis of the CoA data finds the same sharp drop in number of farms as seen all across France, 
with close to one in two farms disappearing from the study zone between 1988 and 2010. The 
figures show that farms running dairy cows (DC) proved less resilient than farms running other 
activities, as 63% disappeared (exit or change of orientation) over the same period. The net result 
is that dairy systems are losing ground (60% of farms counting DC in 1988 versus 41% in 2010).  

Changes in the family-farm organizations  
Work group patterns are also changing, with an increase in number of labour units per farm, 
which remain predominantly family-based (93% in 2010). Looking closer, there has been a move 
towards family associations297 which jumped from 3% to 11% between 1988 and 2010, and signs 
for non-family associations298 (5% in 2010). Activities systems on dairy farms evolved between 
1988 and 2010, with almost one in four farms running an on-farm processing activity, and 47% 
having an off-farm source of income in 2010.  

Focusing on our two groups (n=68 and n=33, see appendix 1), the work group trajectories that 
emerged include continuation patterns, structural change towards family and non-family associa-
tions, but also trajectories where lone farmers brought their spouses into the on-farm team and, 
conversely, trajectories where the WG was slimmed down (due to family problems or because the 
spouse takes an off-farm job). The new family associations that evolved from lone farmers or 
couple are cases where a family member (children, brothers, etc.) joined the business. The new 
non-family associations are cases where the original lone farmer, with no successor to take over 
the business, elected to bring in a partner to share the burden of workload, duties and responsibili-
ties.  

To ensure steadier, and more secure income, farm managers juggle between levers on different 
fronts (activities systems and pluriactivity) to not put all their eggs in one basket, or search for 
better value out of their milk production by cheesemaking  and direct-to-consumer sales. These 
trends are sharper in the 33-farm interviewed, as it covered a longer period (between the date the 
farm owner started up in business and 2012). Some trends date back to before 2000, chiefly with 
the switch to on-farm cheesemaking driven by the move to AOP status (in 1998) There are also 
trajectories reflecting an activity squeeze, recentering on the farm activity.  

Changes in the livestock farming systems  
Farms are from an average 27 ha in 1988 to 48 ha in 2010. Dairy herd have doubled over the 
same period, jumping from 15 DC/farm in 1988 to 32 in 2010, and the share of farms counting 
over 25 DC rose from 50% in 2000 to 65% in 2010. In dairying, production projects remain 
largely specialized, although diversification of production units is making inroads (mixed-species 
                                                 
297  Farming association between members of the same family, whether parents–children, brother–sisters, or married in. 
298  At least one member of the farming association does not share a family filiation  with the others.  
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livestock farming systems moving from 8% in 1988 to 14% in 2010). Organic farming (OF) is 
also gaining ground, with almost one in four farms registered in 2010.  

Focusing on the CoA group (n=68, see appendix 2), it shows that 44% of farms continued at the 
same size-scale. A further 38% managed to increase in size, either by building a new farm hous-
ing that unlocked this constraint, by securing access to new land, or by switching to OF (where 
herd numbers can be increased to offset the lower productivity of DC). The remaining 18% regis-
tered a drop in size, reflecting cases where dairy activity was scaled back in an attempt to not get 
bumped up to the full-tax-liable tax bracket or pending retirement with no successor lined up to 
take over the business. Two out of three farms were farms that already counted less than 45 LUs. 
Production project trajectories have diversified. Diversifications into plainland field crops 
occured or beef prompted by quota freezes or milk price crisis. Others have recentered on a milk-
specialized production project, or exited from OF. Indeed, in 2001, despite having initially 
pressed dairy farmers to go organic, the dairy firms stopped collecting organic milk due to the 
slowdown in the organic market and the faster expansion of organic milk in a neighbouring re-
gion. This prompted some farms to go back to conventional milk given the lack of value-added 
and the constraints and cost issues. 

The levers mobilized vary and forge paths to a broad diversity of trajectories. However, this 
mono-criterion approach does not give clues as to how the levers find expression and converge 
into family-farm trajectories, and so the analysis that follows attempts to characterize these paths. 

Diversity of family-farm system trajectories and processes of change 
Based on the levers studied in the section above, analysis of the 68 CoA cases over the 2000–
2010 period reveals 46 different family-farm trajectories and only 10 farms were stable according 
to these levers (3 are lone farmer and 7 are couple). In an attempt to characterize this diversity of 
family-farm systems trajectories, we opted to first group the cases into class-types based on sta-
bility (no-change) or on changes in what our knowledge of the sample told us were the three most 
structure-defining variables. Thus, we put in relation the trajectories of change in work group 
with the trajectories of change in on-farm activities system and production project, where work 
group includes opening out to non-family members. These types are outlined below and detailed 
on the basis of population surveyed. 

Type 1 (CoA = 38 cases / survey sample = 9 cases): continued activity... These are cases 
where the farm has continued with its on-farm activities (whether only-farming or with other on-
farm activities) and production project, which is either milk-specialized or diversified (and with 
or without OF). The activities within the system remain much the same. Three subtypes emerge 
according to work group trajectory. 

Type 1a: … and continued family-based WG (lone farmer, couple or family association) (24 
CoA cases / 7 survey cases). In the interview-survey population, this type corresponds to lone 
farmers or couple that already started out as small-scale structures, who find themselves blocked 
to expand the farm, and gambled on pluriactivity or cheese production and direct-to-consumer 
sales to make a living. A typical case is a couple that took on the family farm in 1972 with 12 DC 
on 20 ha. Hemmed in by their enclosed geographic position, they have stayed small and worked 
off-farm (in a ski resort during winter, and extra ‘odd jobs’ for the husband). Today they count 20 
DC on 33 ha, and hit their 105,000 L quota. As they are unable to increase output, they try in-
stead to minimize their overheads. As they are not feed self-sufficient, they have stopped using 
fertilizer and switched to compost from the wastewater treatment plant on top of their own organ-
ic manure, but this move runs counter to grow more forage that would at least make them self-
sufficient on feed.  
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Looking at family associations, they continue as only-farming and specialized dairy, banking on 
complementary revenue or on growing in size.  

Type 1b: … and change in WG trajectory (increase or decrease) by remaining family-based (11 
CoA cases / 2 survey cases). This type subdivides further into a type 1b’ (7 / 2) where the WG 
expands but stays family-based (lone farmer to couple or lone farmer and couple to family asso-
ciation) and a type 1b’’ (4 / 0) where the WG shrinks (couple to lone farmer).  

In the survey sample interviewed, type 1b’ corresponds to a family member joining the farm 
business but without a change in activities. The levers for change mobilized are turned towards 
size-scale and intensifying production. A typical case is the farm where a son joining the father’s 
business marks the switch from a dairy-specialized farm where strategy is turned towards a cou-
ple leaning on self-sufficiency on different levels (grass system, feed system, finances) with little 
mechanization, a relatively small herd, to a farm looking for ways to increase dairy output 
through the intensification of tillable land and productivity through feed and diet, with a substan-
tial herd, modern mechanized farm buildings enabling labour efficiencies, and a WG transition to 
a farm run by two brothers. 

Type 1c: … and non-family WG (3 CoA cases / 0 survey cases). In type 1c farms, the WG has 
either continued as or evolved to become a non-family association.  

Type 2 (19 CoA cases / 24 survey cases299): development in activity… These are cases marked 
by developments in activity, either where the farm has continued with its on-farm activities sys-
tem - in which case, contrary to type 1, the production project evolved towards OF and/or diversi-
fication - or where the on-farm activities system switched from only-farming to farming plus oth-
er on-farm activities while the production project either continued without change or evolves to-
wards OF and/or diversification. Here again, three subtypes emerge according to work group tra-
jectory. 

Type 2a: … and WG continued in a family-based configuration (5 CoA cases / 12 survey cas-
es).  

In the interviewed population, it corresponds to farms looking for ways to protect themselves 
from changes in the dairy sector, especially since they are not necessarily heavyweight structures. 
They are essentially lone farmers or couples. Some join the dairy cooperative-led initiative to 
switch to OF as a strategy to squeeze better value out of their milk production and profit from the 
security of a 5-year-guaranteed price floor. Others bank on diversification of the production pro-
ject or on-farm activities system, looking to cash in on the zone’s residential and tourist dynam-
ics. Others still juggle combinations of these options. Either way, the degree of reliance on off-
farm revenue streams either continues or increases at more than half of these farms.  

Type 2b: … and change in WG trajectory (increase or decrease) while remaining family-based 
(10 CoA cases / 4 survey cases). This type subdivides further into a type 2b’ (4 / 4), where the 
WG expands but stays family-based, and a type 2b’’ (6 / 0) where the WG shrinks. 

In the surveyed sample, type 2b’ corresponds to a family member joining the farm business and 
bringing change in activities that goes further than size alone. The farm managers thus bank on a 
switch to OF, diversifying the production project to integrate a meat sub-activity, or on-farm pro-

                                                 
299 The higher number of cases in the 33-farm sample than in the bigger population of CoA farms supposedly including them 
comes from the fact that study period (from start-up in business to present) is longer. This 33-farm interview sample also stood 
out by (i) non-family associations over-represented, (ii) no regression patterns of change, and (iii) OF businesses over-
represented. 
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cessing and direct-to-consumer sale of all or part of their output, which for one in two farms en-
tails ending pluriactivity for workload reasons. 

Type 2c: … and non-family WG (4 CoA cases / 8 survey cases).  

In the interviewed population, the cases with a only-farming activity systems and a specialized 
production project made the switch to OF. The other configurations squeeze better value out of 
their production via on-farm processing of all or part of their output, with some also going organ-
ic. The fact that they need to increase income but with limited perspectives for expansion and 
without within-family arrangements possibilities means they are under more pressure to find 
ways to better monetize their farmed produce. The spouses generally work off-farm and farmers 
stop any pluriactivity when they have one or it sparks tension.  

For continued non-family associations, it is the switch from a simplified taxation allowances 
scheme to a full-tax-liable taxation that forces the activity forward. Cases where a family farm 
opens up to a non-family associate often reflect a workload problem (overload of work and the 
decrease of parents help), and require revenues to be increased in order to pay a second wage. An 
example is provided by a livestock farmer who, in a context where assets and quotas were frozen, 
but where the new AOP scheme was proposing subsidies for cheese-processing unit, saw on-farm 
cheesemaking as an option and so looked to recruit a cheesemaker as business partner.  

Type 3 (11 CoA cases / 0 survey cases): scaleback of the activity... either by continuing with 
the on-farm activities system but downsizing the production project, by specializing in milk or 
withdrawing from OF, or by recentering the on-farm activities system on only-farming and con-
tinuing or downsizing the production project. 

Type 3a: … and continued family-based WG (7 / 0).  

Type 3b: … and WG changed within a family-based set-up (4 / 0).  

 
 
Discussion–Conclusion 
 
Added insights brought by the analytical framework and multi-scale approach  
Given the challenges family farms have to face to adapt and survive a widening range of site-
specific and global pressures of unprecedented speed, magnitude and uncertainty, the study of 
family-farm transformations and trajectories is fast climbing the research agenda (Darnhofer et 
al., 2012). The complexity of these evolutions prompts us to stress the utility of thinking in terms 
of trajectories or process-types instead of types of farmers. In fact, typologies of farms and farm-
ers, which are quite often based on practices, mask both the diversity of circumstances through 
which farmers come to change (Evans 2009) and the roads travelled to get there. This approach 
allows us to better understand the interpenetration of individual, family, local, and global histo-
ries, as well as the diversity of development paths. 

Most papers on development trajectories rely on survey data from relatively large farm samples, 
and few have privileged in-depth farmer interviews to assess farmer strategies (Cialdella et al., 
2009). We attempted to combine these two approaches as they appeared complementary and lia-
ble to cross-fertilize. This cross-converging approach makes it possible to take the in-depth inter-
views on-farm, and re-situate them in a wider scale providing a key to statistical representative-
ness.  

The originality contribution of this research is that it factors in the family-farm organization 
through both the work group dimension and the pluriactivity of household members, i.e. not just 
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the farming system but also its family-farm organization which is decisive in shaping the sys-
tem’s trajectories (Bryden 1994). The flip side is that it overlooks the technical management (ex-
cept for OF), even though we are well aware that these strategies are also differentiating factors 
shaping trajectories taken, especially through feed self sufficiency tactics or the search for dairy 
productivity increase. We plan to address this issue as we move forward with our research. The 
other issue would be to investigate whether the processes at work in our interview sample are 
replicated in the CoA-farms, thanks to other clues from the CoA dataset and further farm surveys. 

Adaptive resources 
We found a broad diversity of family-farm trajectories, despite covering a small territory where 
development perspectives are certainly more limited than elsewhere. Given the context - con-
straints tied to a mountain area-, local consensus to drive development on dairy output, and the 
frame of milk quotas - we had expected to find fewer trajectories, and more stable trajectories. 
This finding means that there was no one prevailing pattern of development to emerge from 
Vercors plateau dairy farms over the 2000–2010 period.  

The development trends observed in the Vercors mirror the general patterns found across France 
and in relationships between family and farming (Hervieu and Purseigle, 2013), with a 
‘defamiliarization’ of farms and conversely. In the Vercors with its low-profit-yielding AOP, 
there is a tangible pattern of farmers turning towards on-farm processing of all or part of their 
output, with the cooperative operating a form of regulation; OF; and a reliance on other sources 
of revenue at household scale. As Ryschawy et al. (2013) stated, it seems that farming systems 
attempt to protect themselves from contextual changes by maximizing self-sufficiency and diver-
sifying their activities. Our 33-farm sample counted only three farms that made a livelihood ex-
clusively as specialized dairy farms without any added-value on their milk or other revenue 
streams (13 farms in the 68 CoA dataset). Will that be enough to enable the survival of dairy 
farms in the region once the quotas scheme is abandoned? Either way, the future for ‘specialized 
dairy farming’ in the Vercors region is realistically inconceivable without also factoring into the 
equation other on-farm activities, and non-farm activities led by households and underlying shifts 
in farm work groups. Striving for adaptability needs to be balanced against maintaining efficiency 
and also ensuring acceptable liveability. Indeed maintaining quality-of-life and job satisfaction is 
a core consideration to ensure renewal of the farming population (Milestad et al., 2012). Ulti-
mately, the association trajectories observed, especially integrating non-family members, are in-
deed driven by workload problems and the need to free up time for family or wider social life, 
and to share the burden of responsibility that, for many, has become too heavy for a lone farmer - 
even if these moves bring a new set of tensions in collectively-run outfits. 
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Abstract: This paper analyzes Swedish pig farming from a degrowth perspective. Primary (two 
farmers) and secondary (two LCAs) sources serve as representatives of different types of pig 
farming systems, and their activities and attitudes are assessed related to three keywords in 
Latouche (2009)’s degrowth utopia, namely Re-evaluate, Reduce and Relocalize. It is found that 
the LCAs and the conventional farmer do not show any signs of any of the three keywords, ex-
cept from one LCA that discuss a possible shift from extreme specialization towards mixing dif-
ferent types of animals in one farm, and the keyword Relocalize where the two farmers agreed on 
a need for Relocalization of agriculture towards more local production and consumption. The 
LCAs and the conventional farmer shared views on Reduction, stating that emissions should be 
minimized within the current large scale farming system, but not touching upon the issue of Re-
ducing pig production or consumption. The organic farmer called for Re-evaluation of the role of 
pigs in the farming and food systems, where his attitudes and methods were different from the 
other examples in that he did not focus on measuring and optimizing his production, but rather on 
what seemed suitable for the ecosystem and his farm. 

Keywords: degrowth, agriculture, pig farming, LCA, Sweden 

 
 
 
Introduction 
Agriculture is one of the main sources of several environmental problems, such as global carbon 
cycle disturbance and biodiversity loss (Foley et al. (2011); Rockstrom et al. (2009)). it is neces-
sary for sustainability to change towards more agro-ecological methods in agriculture and thus 
decrease the exploitation of resources (Pretty (2005); Bjorklund et al. (2012)). Meat is the catego-
ry of food that, in high income countries, requires the most resources to produce and also has the 
largest environmental impact (Pimentel & Pimentel, 2003). This study focuses on pig farming as 
pork is the most common type of meat consumed in Sweden (SCB, 2013). The reform of the 
Swedish agricultural sector starting in 1947 aimed for increasing the mechanization and size of 
farms (Andersson, 1991), was aided by the availability of cheap energy, pesticides and chemical 
fertilizers (Bjorklund et al., 1999), and has changed the structure of the pig farming substantially. 
Previously, a Swedish farm typically held a few pigs, perhaps along with some cows and chicken, 
and the pigs were fed with household leftovers and harvest waste. The pigs thus functioned as 
converters of waste to high quality protein. Since 2002 it is not allowed to feed pigs with house-
hold food waste, for food safety reasons (Anonymous (2002)). Since 1980, the number of farms 
holding pigs in Sweden has decreased with 95% (SCB, 2013), while the average number of pigs 
per farm has increased from 500 to 1,500 between 1999 and 2010, see Figure 1. The most com-
mon way to raise pigs today is to keep them in large stables, feed them with a fodder mix that is 
optimized for conversion to meat at as high rate as possible (Stern et al., 2005). 
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Figure 1: Number of pig farms and average number of pigs per pig farm and year (a snapshot on one day of the year), 
in Sweden, 1999-2010 (SCB 2013). 

 

This paper analyzes pig farming in Sweden from a degrowth perspective, i.e. questioning that 
GDP growth is desirable in high income countries and suggesting a change in the human mindset, 
focusing on societal prosperity instead of income levels (Latouche (2009); Martinez-Alier et al. 
(2010a)). What could this degrowth approach mean for Swedish pig farming? Can I find any as-
pects of degrowth thinking in the existing Swedish pig farming systems? 

The paper is structured as follows: Section 2 describes the methods and empirical material that 
was used. Section 3 develops the theoretical framework. Sections 4 and 5 go through the empiri-
cal findings. Section 6 relates the empirical material to the theoretical framework, and section 7 
concludes. 

 
Method 
The methods of this paper comprise of two farm visits and assessments of systems analyses of 
Swedish pig farming found in literature. 

Semi structured interviews with two pig farmers and site visits on their farms were performed. 
One farmer had conventional large scale pig production and the other had organic small scale pig 
production. The farmers were selected to capture as diverse production methods as possible, i.e. a 
diverse case selection method (Gerring, 2007). I compiled lists of two groups of farmers; conven-
tional and organic; by asking the pig farmers’ organizations Sveriges Grisföretagare (The Swe-
dish Pig Farmers), an organization where mainly conventional farmers are members, and 
Ekologiska Lantbrukarna (The Organic Farmers), as well as searching for farms at the organiza-
tions’ websites and asking around in my network. The reason for the categorization was that I 
identified organic/conventional as being the main difference between pig farming systems. These 
particular two farmers were chosen because they represent two extremes in pig farming; one is 
conventional, specialized and very large scale in a Swedish context, while the other is organic, 
has diversified production and is small scale when considering the pigs. The interviews were 
made in November 2013. They were partly recorded on tape and transcribed, partly transcribed 
from notes on paper. The farmers have seen and approved the parts of the interviews that are used 
in the paper. 

Furthermore, two Life Cycle Assessments (LCA) of pig farms in Sweden were analyzed from a 
degrowth perspective. LCA is the most common type of environmental systems analysis of farm-
ing systems, and the reasons for including them in this paper were to broaden the representation 
of farming systems in my study and to see what role the LCA methodology could have in a 
degrowth analysis. These particular LCAs were chosen since they were the most recent studies 
that compared different types of Swedish pig production. 
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Theoretical framework: degrowth 
Economic growth (GDP growth) is the overall goal in practically all countries in the world, and 
usually is seen as something indisputably positive for a country’s prosperity (Jackson (2009); 
Kubiszewski et al. (2013)). However, GDP growth has several negative environmental conse-
quences. Historically, there has been a positive correlation between natural resource use and GDP 
growth, as well as between emissions of e.g. greenhouse gases and GDP growth (Krausmann et 
al., 2009). If this relation continues, it can be argued that everlasting growth is not possible on a 
finite planet (Georgescu-Roegen (1971); Jackson (2009)). It is sometimes argued that a decou-
pling of growth from use of natural resources and emissions might be possible, since consump-
tion can change from products into services and thus have a lower use of natural resources 
(Ausubel, 1996). Others however argue that decoupling is quite unlikely since, using the termi-
nology of Odum and Odum (2001), services are high in the so called embodied energy hierarchy, 
i.e. a lot of energy is necessary to produce a service, and it is from this perspective thus unlikely 
that a society can be based on services and at the same time not use a lot of energy and resources 
(Odum and Odum (2001), pp65). Furthermore, increased efficiency is often counteracted by in-
creased use of the product, the so-called rebound effect or Jevon’s paradox (Sorman & 
Giampietro, 2013). 

Furthermore, numerous studies conclude that after a certain income level, prosperity or happiness 
levels among a country’s citizens cease to correlate positively with GDP (Easterlin (1974); Daly 
(1977); Jackson (2009)). Thus, if the goal of an already enough wealthy society is to increase the 
prosperity for its citizens, policy should focus on other things than increasing GDP. 

However, as Jackson (2009) points out, there is a dilemma to GDP growth in most countries of 
today that is not easily solved. Because if the economy stops growing or contracts, no matter for 
what reason, this will lead to increased unemployment, which will lead to decreased demand for 
consumer goods, which will lead to lower incomes and more unemployment, more need for un-
employment support, but lower tax incomes since fewer people are working – in the end there 
will be a deep recession. However, looking at this dilemma is not the scope of this paper (see 
Victor (2008)). Instead, this paper focuses on if aspects of what Serge Latouche (2009) calls a 
degrowth utopia can be found in the studied farming systems. 

Although growth critique has been present in economics and related subjects at least since the 
1960s (Boulding, 1966), the term degrowth was launched in international academia through a 
conference in 2008. Several attempts have been made to define degrowth since then (Latouche 
(2009); Schneider et al. (2010); van den Bergh (2011); Kallis (2011)). I have chosen to use the 
most recent definition, by Demaria et al. (2013), that is twofold and highlights both the ecological 
limits and the social mindset: 

“On one side, degrowth is the reduction of energy and material throughput, needed in or-
der to face the existing biophysical constraints (in terms of natural resources and ecosys-
tem’s assimilative capacity). On the other side, degrowth is an attempt to challenge the 
omnipresence of market-based relations in society and the growth-based roots of the so-
cial imaginary replacing them by the idea of frugal abundance.” Demaria et al. (2013) p 
209  

It is important to stress that degrowth does not mean decreasing GDP for the sake of decreasing 
GDP. On a global level, the throughput of energy and material needs to be decreased, but that 
does not mean that each sector or each country have to decrease in the same pace or by the same 
share. Contrary, several low income countries would probably benefit by increased incomes, and 
to give them the ecological space to do that, high income countries will have to decrease their 
throughput (Martínez-Alier, 2012). The prefix “de-” should, especially in the second part of the 
definition, be seen as notifying a change of focus, a relinquishment of “economic growth” when 
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defining prosperity (Kallis, 2011). It is not about decreasing the size of the economy for its own 
sake, but rather a way to increase our imagination of relations and purposes of activities, from 
narrow self interest and profit maximization towards other aspects of prosperity and wellbeing, 
and other types of relations than market relations. (Martinez-Alier et al., 2010) 

In his book from 2007 (in English 2009), Serge Latouche develops what he calls a degrowth uto-
pia. The utopia is made concrete through what he calls the virtuous circle of eight transformations 
that need to be done on all levels of society. These transformations will help implementing a sus-
tainable degrowth society, and they are represented by eight words starting with ‘R’s (Latouche 
2009, pp 33). Three of these words are of central importance, according to Latouche (2009, p 43-
44), namely Re-evaluate, Reduce and Relocalize300, and these are the terms I will use to analyze 
my empirical material in this paper. I interpret Re-evaluate as corresponding to the second part of 
the degrowth definition above, while Reduce relates to the first part of the definition. Relocalize 
is a spatial concept that I find useful in analyzing agriculture, which is one of the most common 
land uses in the world (Foley et al., 2005). To specify Re-evaluate, Latouche (2009) suggests a 
number of values that he says should be changed in order to reach his degrowth utopia: 

“Altruism should replace egotism, and unbridled competition should give way to coopera-
tion. The pleasure of leisure and the ethos of play should replace the obsession with work. 
The importance of social life should take precedence over endless consumerism…” 
Latouche (2009) p 34 

Concerning pig farming, it could be a Re-evaluation of the role of pigs in the agricultural system, 
the role of the pig farmer in society, and of pork in people’s diets. Reduce refers to decreasing the 
effects on the ecosystems from production and consumption. In the context of pig farming, it 
could be interpreted as a reduction in resource use in pork production, and perhaps a reduction of 
pork consumption towards foodstuffs with lower demand of energy and material. Latouche 
(2009) defines Relocalize as making production and distribution of goods more local, closer to 
where it is consumed. Related to pig farming, it could imply that the pork consumed in Sweden 
and its inputs should be produced in Sweden. 

Systems analyses of pig farms 
Life Cycle Assessment is one of the most commonly used environmental assessment methods 
(Cederberg, 2002). In this section, two LCAs comparing different types of pig farming in Sweden 
are described. In the following sections, they will then be related to the farmer interviews and 
analyzed from the perspective of the three R’s. 

The first LCA, by Stern et al. (2005), set up three hypothetical scenarios for pig farming and 
compare energy use, N and P emissions, pesticide and land use as well as greenhouse gas emis-
sions from the three scenarios. The first scenario focused on what they defined as “high animal 
welfare”, including partly outdoor rearing and adding synthetic amino acids to the fodder to de-
crease nutrient leakage; “low environmental impact”, meaning an indoor system that was as 
closed as possible; and “high product quality and safety”, implying a technically advanced system 
with detailed monitoring of perfect ventilation, temperature, preventive use of antibiotics, etc. 
The aim of formulating these scenarios was to identify conflicts between different environmental 
goals, and the data used was from statistics and previous studies, extracted into the future. 

The “low environmental impact” scenario should not be confused with the current organic (la-
beled with the Swedish environmental label KRAV) pig farming, since KRAV require outdoor 
rearing and does not allow synthetic amino acids to be added to the feed (Wallenbeck, 2012). The 
“high animal welfare” scenario is perhaps more similar to KRAV, although it had less outdoor 
rearing than required by the regulations for KRAV certification. The “high product quality and 
                                                 
300 The three keywords will be written in italics with capital R’s to be clearly distinguished in the text. 
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safety” scenario is most similar to today’s conventional Swedish pig production. The reason why 
the “high animal welfare” scenario is not considered as having low environmental impact is that 
some studies have shown that nutrient leakage can be high in KRAV systems (Jongbloed & 
Lenis, 1998). Stern et al. (2005) conclude that the “low environmental impact” scenario has the 
lowest emissions in all the studied parameters.  

The second LCA, by Carlsson et al. (2009), studies the life cycle of organic pig farming in Swe-
den, using data from real farms and focusing on the activities within the farm gate. When com-
paring the results to conventional Swedish pig farming, they conclude that greenhouse gas emis-
sions, eutrophication and acidification potential are on similar levels in organic as in conventional 
pig production. One of the main differences between the systems is that organic pig farming uses 
considerably more land, since organic pigs have to be reared partly outdoors, on land that does 
not produce much feed. They also conclude that manure from organic pigs usually have a higher 
content of N than conventional pigs’ manure. Carlsson et al. (2009) suggest similar improvement 
possibilities as in the Stern et al. (2005) scenario for low environmental impact, namely to add 
synthetic amino acids to the fodder and decrease the outdoor rearing. 

Carlsson et al (2009) however go beyond the quantitative LCA methodological limits in their 
discussion, and note that although the quantitative land use is higher in organic pig production 
than in conventional, the qualitative land use is more positive in organic pig production since it 
includes more crop rotation and thus contributes to e.g. biodiversity. They also suggest an intro-
duction of cows on an organic pig farm to make better use of the ley where the pigs graze. This 
would decrease the land needed for the pigs according to the LCA methodology, since the land 
would then be allocated between both cows and pigs.  

Results from farm visits 
This section describes the two visited farms and how the farmers viewed their activities. The two 
visited farms were situated between 40 and 200 kilometers from the Swedish capital Stockholm. 
The conventional farm consisted of around 120 hectares of fields, while the organic farm was 175 
hectares. Both farmers only had slaughter pigs, i.e. they bought 12-week-old piglets from other 
farms and kept them until they were ready for slaughter (15 weeks for the conventional farmer 
and slightly longer, 4-5 months, for the organic farmer). 

The organic farmer 
The organic farmer raised around 100 pigs per year, alongside with some cows and sheep, and he 
grew most of his pig feed on his own land. He bought pre-made concentrate and sometimes wast-
ed vegetables from an organic vegetables merchant. His production was certified with the Swe-
dish environmental label KRAV and EU Organic. 

He kept his pigs outdoors with small huts for weather protection. All pigs were in the same field 
from when they arrived at his farm until slaughter in his own slaughter house on the farm, and he 
kept pigs of different ages in the same field. He usually kept a few cows in the same field, since 
his experience was that if the grass is too long, the pigs will root instead of graze on it. The cows 
keep the grass short enough for the pigs to eat it. He did not monitor very carefully how much 
food his pigs eat. 

When he started raising pigs, he used to have an integrated production, with his own sows that 
littered outdoors. But due to bad harvest one year he decided to quit with sows and decrease the 
production from around 900 to around 100 pigs per year. Another reason for decreasing the num-
ber of pigs was that he thinks that we should not eat very much pork. He returned to this issue 
when talking about that many pig farmers in Sweden have been quitting during the latest years: 
He said that he might not be sorry that there is a decrease of pigs raised indoors on concrete 
floors, because pigs do not have good lives when they are raised like that. He said that we should 
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not eat as much pork as we do today, since “cereals should not go through the animals” but be 
eaten by humans directly. 

His pigs decided themselves where in the field they leave their manure. He said he could not im-
agine that the concentration of N or P would be too high since he had so few pigs. 

As the farmer saw it, the pigs’ role in the farm system was being part of the crop rotation, adding 
manure to the fields. Their main contribution to the farm, he said, was however that they make 
new customers find their way to the farm. Ham is the traditional Christmas dish in Sweden, and 
there is an increased demand for organic Christmas ham. Many customers thus find the farm 
when searching for organic ham, and some of them return to buy other products as well. 

The organic pig farmer said that he saw his task as a farmer as very important for the environ-
ment as well as for food security. He believed that national self sufficiency of food is an im-
portant issue that should be prioritized in policymaking. He said that it is difficult for individual 
member states to have a different policy with harder environmental regulations than other mem-
ber states of the EU, and that this is a problem. 

The organic farmer expressed the following thoughts about the focus on economic growth in high 
income countries: 

“We have a society that is dependent on constant expansion and increased welfare, more 
all the time, otherwise there will be a crisis. But perhaps it is enough now, perhaps we can 
be satisfied and work less? But how? To say stop, it’s enough now, we don’t need more. 
At least take a break and wait so that other countries can catch up. But no politicians are 
suggesting anything like that.” 

The conventional farmer 
The conventional farmer had 4,700 stable places for pigs, meaning that he raised around 15,000 
pigs per year. He grew some of his feed on his farm, bought some from neighbor farmers and had 
agreements with a brewery, a dairy and a bakery to receive food waste from them. He also bought 
pre-made concentrate. He participates in a project that develops models combining environmental 
and economic sustainability on conventional farms. 

The farmer had invested heavily in the pig production during the latest years. His pigs were sur-
veyed through an advanced computerized system that regulates ventilation, temperature, feed, 
etc. The feed composition was calculated according to a model by Swedish agronomy researchers 
for optimal conversion from feed to meat. The liquid feed was transported from large containers 
through pipes to each of the ten pig departments, three times per day. He had approximately three 
batches of pigs per year in each department, and the stables were cleaned automatically by clean-
ing robots between each batch of pigs. The manure distribution system was sophisticated with 
large covered tanks that could store manure for a year and pipes to distribute the manure on the 
fields. He was not planning to invest more in the pigs during the coming years, since it is difficult 
to get profitability in pig farming. If he would be forced to close down his pig production it 
would mean a huge economic disaster, he said, since the recent investments have no alternative 
use than raising pigs. 

Before the structural change starting from 1947 (see section 1), most Swedish farms had a few 
pigs that were fed with household food waste. According to the conventional farmer, the system 
has not changed very much since then, since industrial food waste is still a significant share of 
many pigs’ feed. He thought that it is important to highlight that pork has a low climate impact 
compared with e.g. beef. He said that this is often ignored in environmental analyses of food pro-
duction, and if it would be included the climate impact might be practically as low as for chicken, 
since food waste has almost zero climate impact. 
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He thought that his farm was a good example of efficient pig farming. His pigs had a high weight 
growth per day and a high growth per kilo feed, which were the main indicators by which he 
measured efficiency. The farm could perhaps become even more efficient by increasing the num-
ber of pigs, he said, or by integrating sows on the farm as well, but he did not have any plans to 
do that for the time being. 

He said that Swedish pig farmers are not able to compete on equal conditions with producers in 
e.g. Denmark and Germany, since Sweden has stricter animal protection laws that make the pro-
duction more expensive. A solution would be to remove the stricter Swedish laws so that the 
competition would be fairer, he said. That would however probably not improve the profitability 
to any large extent, since consumers view pork as a cheap type of meat according to the farmer – 
“a pig is not worth much, neither here nor in Europe”. He said that Swedish politicians should 
support Swedish farmers more. Since Swedish pig production becomes more expensive because 
of the stricter laws, Swedish municipalities and counties should not be allowed to buy foreign 
pork produced with methods that are prohibited in Sweden. 

Consumers’ attitudes towards food have changed during the latest 10-15 years, he said. Nowa-
days, food has to look perfect to be possible to sell in a shop.  

“I assure you, you will see on a potato if it’s bad – then it’s rotten! It is not bad just because 
it has a little spot! Consumers are hypersensitive. Just peel a few extra peels and it will look 
fine again. Soon it will be dangerous to eat. The problem is that consumers are totally dis-
connected from the farms today, so they don’t know what a product is like when it’s bad. 
Everyone live in cities now. The grocery stores have an important role to play here. They 
are the ones who meet the customers, and they should inform them about food quality and 
waste. But instead, they are reinforcing the trend with spotless food.” 

 
 
Discussion 
In this section, the results from my analysis of the LCAs and farm visits are discussed in relation 
to the three R’s of Latouche (2009). 

Re-evaluate 
The LCA by Stern et al. (2005) is an example of a systems analysis that aims to optimize the en-
vironmental sustainability within the current system, without questioning whether specialized 
indoor pig farms are sustainable in the first place. The study thus has no sign of Re-evaluation of 
the farming system in Latouche’s meaning.  

Carlsson et al. (2009) however do touch upon a Re-evaluation of the current Swedish agricultural 
system in their LCA, when suggesting that cows could be introduced on pig farms. The agricul-
tural policy has for decades focused on increasing specialization and size of farms, so that farm-
ers would have only one type of animals or only cereals, which has led to an oversupply of ma-
nure in the animal intensive regions and a deficiency in cereal producing regions (Larsson & 
Granstedt, 2010). A practical example of this type of Re-evaluation was also seen in the organic 
farmer’s combination of cows and pigs in the same field. 

Both interviewed farmers brought up the difference in regulations between Sweden and other EU 
countries. The organic farmer viewed conventional production as being bad for the pigs and for 
the environment, and argued that we should not eat as much pork as we do today. The conven-
tional farmer, on the other hand, said that if all pigs would be raised according to Swedish organ-
ic KRAV regulations, it would be a disaster for the environment because the nutrient leakage 
would increase. The organic farmer’s perspective might be seen as a change of values from to-
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day’s focus on large scale production, while the conventional farmer’s analysis is further enforc-
ing the current dominant view that efficient pig production is large scale production with low 
emissions per kilo meat, and that farmers should raise as many pigs as consumers demand. 

The conventional farmer focused on measuring and optimizing his system to achieve as high pro-
duction as possible, while the organic farmer did not monitor his pigs very closely. He kept pigs 
because he thought they were fun animals to have around, and because they contributed with eco-
system services such as manure to his fields. The organic farmer’s attitude can partly be inter-
preted as an example of Re-evaluation of the aim of pig farming, away from measuring and profit 
maximization. However, another of the organic farmer’s reason was to make customers find his 
farm, which is a market based focus. 

Reduce 
The main focus of the study by Stern et al. (2005) is to Reduce the effects from pig farming on 
the ecosystems, such as emissions of N and P. The solutions they suggest focus on making the 
system closed in order to control the emissions. However, a Reduction of the number of pigs 
raised is not considered as a likely measure to decrease emissions:  

“Pig production per se will probably not decrease globally because pig meat is a rather ef-
ficient method of producing meat compared with beef, although it is not as efficient as 
chicken.” Stern et al. (2005) p 407 

In the quote, “efficient” is referring to converting feed to meat, i.e. that pigs need less feed to 
produce a kilo meat than cows do. 

Carlsson et al. (2009) have a similar approach to pig farming and take the demand of pigs as giv-
en. Also the conventional farmer expressed thoughts that could be interpreted as Reducing emis-
sions within the given demand of pork, i.e. producing the number of pigs that customers want to 
eat, using the same example as Stern et al. (2005), comparing climate impact from pigs with that 
from cows and chicken. The organic farmer expressed a broader aim than stopping climate 
change, when talking about Reducing economic growth in Sweden to enable other countries to 
catch up.  

Common for the surveyed LCAs is that organic pig production has lower emissions than conven-
tional per hectare, because of the lower density due to the larger land use per pig, but higher 
emissions when calculating per kilo. If it is considered that there are specific un-negotiable limits 
of certain emissions (such as N and CO2) in an area (such as suggested by e.g. Rockstrom et al. 
(2009)), a solution to stay within those limits would be to keep fewer animals in that area. The 
question then arises; should the animals be raised with conventional or organic methods? If fewer 
but conventional pigs were kept, the emissions would be lower than for fewer and organic pigs, 
according to the conclusions of the surveyed studies. However, as pointed out in Carlsson et al. 
(2009), land use in organic pig production is qualitatively better since it implies cyclical flows of 
nutrients, higher biodiversity because of crop rotation, etc. Furthermore, a small conventional 
farm would still have higher animal density than a small organic farm, given that the farmer fol-
lows the regulations and builds stables that are no larger than required. Animal density is in itself 
a problem from an environmental sustainability point of view and need to be Reduced. 

Relocalize 
None of the LCAs suggested Relocalization of pig farming. Both farmers, however, expressed 
similar thoughts about Relocalization. The conventional farmer’s assessment, that the consumer 
is too distant from the food production and does no longer have the knowledge to judge if a pota-
to is eatable or not, can be seen as wish to Relocalize the agri-food sector and bring production 
and consumption closer to each other. The organic farmer’s slaughter house and farm shop can be 
seen as a practical example of such Relocalization, since his customers do see where and how the 
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animals they eat live, and are able to talk directly to the farmer about the quality of the food they 
buy. 

Both farmers saw the common market and regulations of the EU as a problem for national integ-
rity and independence, and thought that self sufficiency of food should be higher on the political 
agenda. Certainly, as Swedish food producers, they would personally gain from such a change.  

Conclusions 
This paper has shown that the farmers’ approaches to their work differ in many aspects, but were 
similar in one: Both farmers were concerned with Relocalization of farming in general. This was 
not a view that was found in the LCAs. 

The LCAs and the conventional farmer had similar views considering Reduction of emissions 
from pig production to be important, and their view that conventional farming had lower emis-
sions than organic showed a narrow system boundary that does not question the farming system 
as such. The organic farmer’s attitude differed from the others: he meant that pig production and 
consumption need to be Reduced, and also talked about Reduction on a larger scale when stating 
that the Swedish economy should not grow further.  

The analyzed LCAs were mainly taking the demand of pork as given and not containing many 
aspects of degrowth thinking. These LCAs might thus be able suggest environmental improve-
ments on the margin, but perhaps not solve the environmental challenges that might require sys-
temic transitions. The conventional farmer had a similar approach, seeing as his task to produce 
as much pork as the customers want in the most cost-efficient manner from the farm perspective. 
The organic farmer, however, show signs of Re-evaluating the system by questioning how much 
pork that should be produced and consumed, and by having partly non-market focused aims with 
his pigs. 
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Abstract: During the period 1950-2000, the agricultural development model which is based on 
changes in technological improvement and commodities allowed a significant increase in global 
agricultural production. Beginning in the 70’s, this model was consolidated in South American 
emerging countries as a result of the combination of government policies and strategies of large 
private groups. It has raised questions about the environmental and socio–economic consequenc-
es, particularly when adopted in family farming systems. The authors found changes and re-
sistance in agrarian structures, farming systems and demographic aspects related to the dissemi-
nation of this model and their adoption by the farmers. The study was conducted in the state of 
Paraná - Brazil in two areas representing the history of rural diversity on the technical, socio-
economic and human development dimensions. The work was based on the analysis of statistical 
data of the agricultural census (1970, 1975, 1980, 1985, 1996 and 2006), on the demographic 
census (1970, 1980, 1991, 2000 and 2010) and on the agricultural official database of the State of 
Paraná Agricultural Agency (1970-2012). The data were compared between the two areas and 
analyzed in alignment with the State of Paraná standards. The data exhibit a decrease in the num-
bers of farms and of the rural population, with a focus on the significant departure of young peo-
ple and of women especially. The results also show a big reduction in the numbers of the middle-
size farms, caused by land concentration and proliferation of extra-small farms in the suburbs of 
the cities. They also demonstrate the expansion of soybeans crops in both regions, however with 
differentiated modalities of insertion in the farming systems, and finally the recent survival of 
family farming systems despite the severe changes observed in the period. 

Keywords: agrarian structure, rural demography, family farms, soybean 

 

Introduction 
The occurring changes in the rural Paraná areas in the past 40 years have involved a group of 
agricultural, demographic, economic and social phenomena which impact and are impacted by 
the agricultural production structure changes observed during this period of time. 

Although such transformations, which took place in the last 40 years, have the proposed changes 
in common in the scope of the "green revolution", the fact is that these changes resulted in differ-
ent impacts on the different regions of the state of Paraná, and it became relevant to analyze these 
impacts at a regional level (Fritz Filho, 2009). 
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The present text has an introductory nature. It presents the work that has been conducted to the 
present moment and intends, to analyze the trajectory of family farming systems and the roles and 
limits of the innovations in the strategies observed in such families (Bar, 2011; Cialdella and 
Dedieub, 2011). Its goal is to demonstrate some preliminary elements that allow the discussion of 
the ongoing transformations of the regions that were chosen for the study, which are the North 
Pioneer and the West Paraná (Figure 1). 

Figure 1: Location of the studied regions. 

 
 
The so called Pioneer North corresponds to the pioneer colonization of northern Paraná whose 
occupation dates back to the early 1890. Nowadays it is constituted of 29 counties and 10,436 
km2 in area which is characterized by a depressed economic development when compared to that 
observed at a state level (IPARDES, 2007). Such situation made it to obtain the status of one of 
the "Territories of Citizenship" included in the Territorial Development Program created by the 
Ministry of Agrarian Development. 

On the other hand, the West Pananá represents the last great agricultural border of the state. Oc-
cupied in the 50's, it presented rapid changes in its production systems, specially from the 70's, 
becoming an agroindustrial swine and poultry complex leader, leading the gross value of the state 
agricultural production. The West of Paraná is composed of 21 counties and of 8,768 km2 in area 
representing, according to the definition of the Brazilian Institute of Geography and Statistics 
(IBGE), the homogeneous geographic microregion of Toledo. 

The work was based on the analysis of statistical data of the agricultural census (1970, 1975, 
1980, 1985, 1996 and 2006), on the demographic census (1970, 1980, 1991, 2000 and 2010) and 
on the agricultural official database of the State of Paraná Agricultural Agency (1970 – 2012). 
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Results and Discussion 
 
The Agrarian Structure 
The first analyses indicate that these two regions broadly follow the main trends observed in the 
state which are marked by the following characteristics. At state level, to the increase of 14.2% of 
the total area occupied by farms from 1970 to 1985. This increase was followed by a reduction of 
7.8% of such areas in the following two decades, a fact which is associated with continued reduc-
tion in the number of farms between 1970-1996, which resulted in the termination of about 33% 
of them, and their stabilization in 2006. 

However, although stabilized the agricultural establishments constituted the scenario of major 
changes when taking into account the number of total area groups observed in the last two census 
periods (Figure 2). 

Figure 2: Relative participation of the number of farms in total area groups. Paraná, Pioneer North and West Paraná. 
1995 and 2006. (in %) 
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Indeed, the stratum with a total area smaller than 2 was the only one that increased its share in the 
studied state and regions, doubling its relative presence on the total of establishments in Paraná 
and its Western region. At state level, the number of farms was reduced in all of the area strata, 
especially in the strata between 20-50 and 5-10 ha.   

In the Pioneer North there was growth the number of farms in the other two lower area strata, 
between 2-5 and 5-10 ha, being  the reductions  concentrated  in  farms  from  50-100 ha  and  20-
50 ha. In contrast to that, the stratum that presented an increase in the total number of farms in the 
West Paraná was the one with areas with more than 100 ha, while the reduction of number of 
farms happened in the strata between 10-20 and 20-50 ha.  

In general it appears that establishments between 20-50 ha, preferred stratum for agricultural ex-
ploitation in small and medium scale, decreased their participation. On the other hand, there was 
an increase in the number of the minimum strata area establishments, potentially embedded in a 
context of "new rurality" comprising the rural at the same time acting as space for living space 
and leisure.  

This last observation has been reinforced as the evolution of households not occupied for occa-
sional use has been taken into consideration, confirming their consistent growth in rural areas of 
both regions in even higher proportions at state level as observed in urban áreas.  

In addition to that, the analysis of changes in the total of permanent farming households shows 
that those located in rural areas had their numbers reduced in more than half in the period of 
1970-2010 in the West Paraná and Pioneer North region, as opposed to their rapid growth in ur-
ban areas, which were multiplied by about nine times in the West, five times in the state and three 
times in North Pioneer, as a result of the fast urbanization process. 

The changes in the number of farms by total area groups did not cause significant changes in the 
concentration of land in the upper area strata. The main aspect to emphasize is that the state and 
regions studies demonstrated that the hegemony of the groups with areas >100 ha has been main-
tained, which reinforced their status as major stratum mainly throughout the West Paraná.  

In Paraná, strata between 20-50 and 5-10 ha have shown losses of 15% and 12% in the occupied 
area while the North Pioneer losses are concentrated in the strata of 50-100 and 20-50 ha, having 
lost 19% and 17% occupied area respectively. In the West the greatest losses took place in the 
strata between 10-20 ha, reduced by 25%, and 20-50 and 5-10 ha, both with 20% in total area 
loss. 

The land use has also changed during the same observed period, noting the growth of 62% in the 
areas of temporary crops in Paraná, especially between 1970-1975. A decrease in the areas of 
permanent crops and natural pastures between 1970-2006 is noticeable. There has also been an 
increase in cultivated pastures, indicating an intensification of the livestock production, natural, 
and mainly, in the planted forests. 

Such movements associated with those observed in the number and total area of farms result in 
increased average of utilised agricultural area (UAA) that moves from 16.6 ha to 30.3 ha between 
1970-2006. 

The production 
The data about main agricultural products in the state regarding cultivated area explain such 
changes especially when we observe the growth since 1980 in the areas devoted to the cultivation 
of soybeans, which was almost constant in the period and strongly pronounced in the decade 
1995-2005. The corn, despite some oscillations, are in the the second position. Crops of wheat 
(although declining) and beans complete the main group of temporary crops over the period. The 
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data also highlights the growth of areas dedicated to sugar cane and the decline of coffee, cotton 
and rice. The last one traditionally devoted to the own consumption. 

Considering the common aspects of increase in the soybean cultivation areas, the two studied 
regions display distinct characteristics regarding the use of crop areas. In the Pioneer North that 
oilseed gained importance from the 2000’s having disputed its importance with the corn and 
wheat cultivation for about half of that decade. In this region the changes in the production sys-
tem are demonstrated by the reduction of beans and coffee plantations, typical activities in the 
80's, and by the increase of sugar cane crops, that has been observed during the same decade 
(Figure 3). In the West Paranaense areas cultivated with temporary crops are based on the keys 
crops of the productions systems of grains: soybean, corn and wheat (Figure 4). 

 
Figure 3: Area evolution of the main products. Pioneer North. 1980-2010. 

 
 

Figure 4: Area evolution of the main products. West Paraná. 1980-2010. 

 
 

In the North Pioneer, the crops are predominants for composes the Gross Value of Agricultural 
Production (GVAP). Analyzing the GVAP one can observe cyclic variations in the coffee pro-
duction, the recent acquired soybean leadership and the decrease of beans production relative 
importance.  
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Additionally, in the West Paraná it is observed that poultry meat and swine breeding reassures the 
supremacy in the total GVAP. We can observe the total supremacy of soybean production with 
the decrease of corn production, making the milk production move up to the second position, 
once taken by the production of corn. As one can see in the above description, this culture has 
amplified its importance in cultivated crop areas, consolidating the production of grains and milk, 
at the same time that corn has been used as animal food, assuring the product increased value. 

Is important to note that even in face of these transformations in the agrarian structure and pro-
ductive scenario, the farms classified as family farms according to the Federal Law criteria, still 
represent 83% of the farms in Pioneer North and 89% in West Paraná, confirming their adaptive 
capacity. 

 
The population 
Naturally, the changes in the agrarian structure and in the productive systems define and are de-
fined by transformations of demographic characteristics. Such transformations are clearly ob-
served in Paraná and studied regions during the observed period, noting that in the state the ma-
jority of the population was already urban in the 80's. 

The analysis of the occurred changes indicates that at state level, while the urban population  
practically doubled up, the rural population was reduced in half. Observed migratory movements 
of time associated to changes in the natality and life expectancy numbers in the studied period, 
modify the population regarding age and gender. 

The urban male population outnumbers the female one, while the reduction in numbers of women 
working in rural areas outnumbers the reduction in numbers of men in the same situation. Addi-
tionally, while the general growth in the cities increases with age range, the reduction of working 
population in the rural areas is continuously observed up to the age of 55 for men and 50 for 
women, with an increase of population from the mentioned age ranges. 

The Pioneer North has seen its total population to decrease in 6.5% from 1980 to 2010, in con-
trast to the increase of its urban population in 67.6% and the reduction of its rural population in 
60.2% in the same period of time. In addition to that, there's been a slower growth of the male 
population in the cities and it has been reduced to smaller proportions when compared to the fe-
male population reduction in the rural areas. The numbers in the rural population have continu-
ously declined among the male and female population up to their 70's and a slight growth can be 
observed from this age range (Figure 5).  

In West Paraná, between 1980 and 2010 the total population has grown in 7.2%, having its num-
bers doubled in the cities with a growth of 93.0% and reduced in 63.1% in the rural areas. In this 
region it has also been verified the female population growth phenomena, however differently 
from the observed in Paraná and Pioneer North, the reduction of women in rural areas was less 
significant than the reduction among male rural population. 
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Figure 5: Rural population pyramids. Pioneer North and West Paraná. 1980 and 2010. 

 
 
 
Regarding the transformations in age composition of the referred groups, the described character-
istics can be better observed when analyzed with the dependence ratio, defined as the number of 
existing inactive population (children 15 and the elderly >65 years of age) among every 100 
economically active inhabitants (>15 65 years of age).  

One can observe that the number of inactive people in the rural areas, which was notarially supe-
rior than the one in the urban population in Paraná and studied regions in 1980, has intensely de-
creased after that, reaching compatible numbers between urban and rural areas. 

Regarding the gender ratio of the population in general (number of males to 100 female), there's 
been a constant outnumber in the male population in the rural areas as opposed to of the female 
population in the urban areas in Paraná and studied regions. This predominance in numbers has 
slightly affected the growth in the North Pioneer in the analyzed period, while there's been a de-
crease in the West region. 

However, when the gender ratio is calculated among the youth population between 15 and 24, 
one can observe a change in the population characteristics. In this age range male had outnum-
bered females in the rural areas, and an increase in the ratio has been observed, getting close to 
the ratio in the urban areas, demonstrating that in this age range the migratory movements were 
more intense among the youth female population. 

 
Conclusions and perspectives 
The scenario of Rural Paraná faced an intense process of transformation in recent decades. About 
30% of farms have disappeared, the rural population decreased, aged and became more mascu-
line. 

The number of units with small areas, apparently intended for leisure, grew and the agenda of 
crops and commodity systems such as soybean and animal proteins changed, consolidating their 
importance. 
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In this process, family farming systems were the most affected, with an important decrease of 
farms with the most frequent sizes for this segment, with the increase in the average area of oper-
ation and the need of adaptation to the changes determined by the the agro-industrial complex 
that was then consolidated. 

However, in the two study areas over 80% of farms remain with familiar characteristics indicat-
ing the existence of adaptive capacity to cope with such changes (Darnhofer et al., 2010).  

Preliminary analyses indicate the presence of certain strategies in this adaptation process. Such 
strategies include the technical progress with the increase of work productivity, as well as the 
vertical integration with agroindustrial systems, particularly in the West region. 

However, this model faces challenges to its own sustainability as it has to be in accordance to 
some restrictive environmental legislation requirements and it has to face the presence of socio-
economic matters, such as the fact that urban activities and nonagricultural rural activities grow 
rapidly in number and profitability (Graziano & Del Grossi, 2001), limiting the identification of 
successors within families, which have been continuously decreasing in size. 

How will current strategies be able to be adapted in a way that allows them to continue to be suc-
cessful? What are the new strategies necessary for the continuity of family farming systems? 
These are questions to be answered in the next steps of this work. 
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Abstract: In the wake of the latest global food crisis the Norwegian government has stated a goal 
of 20 per cent increased food production by 2030. The goal is ambitious, and questions can be 
raised about both the realism of the goal and the strategies to get there. A critical theme is the 
production choices and strategies taken on the farm level. To what degree are farmers seeking 
compatible goals? The literature suggests that a complex set of mechanisms is involved in this. In 
the paper we present results from a representative biennial survey (2002-2012) among Norwegian 
farmers about their plans for future production. Do they plan for increased or decreased produc-
tion or status quo? Have the plans changed over time? Moreover, how do the plans vary with so-
cio-economic factors such as farm size, type of production and household income characteristics? 
What is the impact of the regional localization of the farm? The study is part of a larger integrated 
research project (AGROPRO) involving agronomic scientists, economists and social scientists. 
The overall goal in the project is to develop agronomic practices that contribute to increased and 
sustainable food production and to identify drivers and challenges for implementing this. 

Keywords: Agriculture; increased production; farmers; plans; Norway 

 

 
Introduction 
A shift can be observed in agricultural policies and in the rhetoric on agriculture around the world 
after the food crisis in 2008 (Almås and Campbell, 2012; Marsh, 2010). The term neo-
productivism has been used to describe the shift. One of the key features of this shift is that rheto-
ric, policy aims and policy tools turn from keeping production down to increasing production. 
The shift has to do with observed and expected changes in global population, climate, use of land 
for bioenergy production, and consumption patterns as well as production faults due to draught in 
major agricultural producing countries (Schneider et al., 2011). Indeed, a policy argument and 
motivation among farmers for increased food production is food security, although the sustaina-
bility of some strategies for increased food production has been questioned (Fish et al., 2013; 
Lawrence et al., 2013; Marsh, 2010; Rosin, 2013; Tomlinson, 2013). In terms of food security 
food production is part of a larger context where such factors as feed-to-food efficiency in animal 
food production, diet and food wastage also play a role (Wirsenius et al., 2010). Even if these 
factors are not the primary concern in this paper, they indicate that increased food production can 
come about in various ways and has different aspects. This view accords with Burton and Wilson 
(2012) who argue that there are multiple forms of new productivisms in contemporary agricul-
ture, and view neo-productivism as an umbrella term.  Nevertheless, a key issue in understanding 
how a neo-productivist ideational regime may translate into actual agricultural practices is the 
farmers’ willingness and motivations for increasing their production. 

Following from this is that increased agricultural production can be linked to production on na-
tional level as well as on farm level. Increased production on a national level can be reached in 
various ways, and not all farmers have to expand. The recent Norwegian target of a 20 per cent 
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increase in agricultural production within 2020 concerns primarily the national level, but there are 
also goals for regional and structural distribution of production (Landbruks- og 
matdepartementet, 2011-2012). Therefore, it is interesting to have a clearer picture of what type 
of farms and farmers that most probably will increase production. 

Bjørkhaug et al. (2012) found that the rising food prices caused be the food crisis in 2008 led to 
more optimism among Norwegian farmers, more willingness to invest in farming and clear signs 
of a “repositioned productivsm”. In other words, a global change had implications on the view on 
production among farmers. In this paper we contribute with an empirical study shedding light on 
to which degree neo-productivism represents anything new on the farm level and if this is a last-
ing tendency. Can we see a more production-oriented attitude among farmers, and if so, what are 
the drivers behind production orientation among farmers? 

Many factors may impact on production and production plans on a farm. Studying efficiency 
among Irish dairy farms Kelly et al. (2012) found a variety of management and demographic var-
iables to have an impact, e.g. milk quality, number of grazing days, soil quality and membership 
in discussion groups. Some of the same connections were found in Swedish studies (Hansson, 
2007). Geographic location, soil and climatic conditions and business culture affect economic 
performance. Discussing production with someone has an impact on farm performance. Moreo-
ver, size of fields and distance to fields have impact. Increased size of a farm may lead to econo-
mies of scale and hence be a motivation for increased production on farm level. Such up-scaling 
may require renting of additional farmland. In many cases available land is scattered, which may 
lead to less economies of scale being obtained (Forbord et al., 2014; Jabarin and Epplin, 1994; 
van Dijk, 2003). On the other hand, operating land in different areas may also open opportunities 
for risk reduction, improved crop scheduling and increased ecological variety (Demetriou et al., 
2012).  

Other aspects regard farmers’ attitudes and responses to policy and market changes. Bradshaw 
(2004) investigated the assumption that farmers seek to diversify their operations when govern-
ment subsidization of agriculture declines. This is based on the observation that (output) speciali-
zation is an observed trend of productivism, while (output) diversification is a characteristic of 
post-productivism. The study found limited empirical support for such a connection, implying 
that farmers specialize irrespective of government subsidies. This finding can be seen against a 
comparative study of farmers in EU member countries (Gorton et al., 2008), which shows that 
farmers retain a productivist mindset and wish to maintain an agricultural focus irrespective of 
the orientation of agricultural policy. However, this does not mean that versatility of production is 
irrelevant. E.g. farming systems integrating crop and livestock production may impact positively 
both on productivity, sustainability and business risk (Bell et al., In Press). Dogliotti et al. (In 
Press) report from a project in Uruguay where strategies on arable farms were redesigned from 
intensification and specialization to introducing crop rotations, cover crops, beef-cattle produc-
tion and manure applications. By this substantial improvements in economic and environmental 
indicators were achieved. Soil degradation and erosion was reduced, crop yields increased, and 
farm incomes per capita and per hour enhanced by 50 percent. Farmers considered introduction 
of ‘multi-year planning’ as the most important element in the changed strategy. Moreover, a basic 
criterion for future increased food production is that it must not lead to increased greenhouse gas 
(GHG) emissions. Bonesmo et al. (2012) investigated 95 arable farms (oilseed, barley, oats, 
wheat) in Norway and found great variations in GHG emissions per unit within and between 
crops and between different land areas. Moreover, GHG emissions per unit decreased with in-
creased gross margin. According to the authors this shows a significant potential for reduced 
emissions and that there necessarily is no contradiction between profitability and sustainability.  

This review shows that increased agricultural production is a many-sided theme involving differ-
ent aspects. For farmers increased production may be interesting if this at the least does not nega-
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tively affect other variables, such as farm income and soil quality. Sustainability aspects such as 
GHG emissions must also be taken into consideration as well as other ways to provide food sup-
plies. Moreover, increased food production from agriculture is not simply a question of enhanc-
ing agronomic knowledge and developing technology. Human factors and structural factors at 
farm level such as farmers’ motivations and abilities, economic considerations, regional condi-
tions and job opportunities in other sectors are factors that also can be assumed to have an impact. 
Hence, this paper explores the following two sets of questions: 

1. Has there been any development over time among farmers concerning how they view fu-
ture production on the farm? Specifically, how has the proportion of farmers foreseeing 
increase in production, decrease in production and no change in production developed 
over the recent years? 

2. What factors are related to different views among farmers concerning future production? 
Specifically, has the size of farm, type of production, share of household income stem-
ming from farming and regional localization any impact on future production plans on the 
farms? 

 
Data and method 
The data used in this paper comes from the biennial study, “Trends in Norwegian agriculture”. 
This is a survey that has been performed every second year since 2002. Each time approximately 
1600 to 1700 farmers answer the questionnaire. The response rate has been just above 50 per cent 
each year. The data has been checked and found representative in key variables related to farm 
size, production types and -levels, etc. Thus, the data in general can be seen to give a representa-
tive picture of Norwegian agriculture. The questionnaire consists of questions aimed at providing 
variables on personal background issues such as age, gender, marital status, education etc.; farm 
features as regional location, size, production types and levels, etc.; the economic situation of the 
farmer and the farm family household; and a series of variables mapping attitudes, beliefs, per-
ceived prospects and plans for the farm in the future.  

 In this paper we primarily want to elaborate on the future plans of Norwegian farmers in relation 
to a series of structural features. The methods performed here are first to present descriptive sta-
tistics on the farmers’ future plans, and thereafter simply to map out the co-variations between the 
patterns of future plans and a series of structural variables such as farm size, production type, 
share of farm family income from farming and region.   

 
 
Results 
 
Farm production – changes in expectations over time  
We start with how farmers’ view of future production has changed over the period 2002-2012 
(Table 1). The basic question was: “Which of the following possible developments are most like-
ly for you and/or your farm the next five years?” There were several options, and the respondents 
could tick more than one. The options which are relevant and analyzed here are connected to 
changes in volume of farm production, formulated as “Increased production” and “Decreased 
production”. These options are mutually exclusive. Moreover, a third option was ticking off none 
of these alternatives, which we interpret as no likely change in production volume, that is, neither 
increase nor decrease in the extent of farm production.  
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Table 1: Share of farmers foreseeing increased production, no change in production and decreased production respec-
tively for the years 2002-2012. 

Year 
 

2002 2004 2006 2008 2010 2012 

Production de-
velopment fore-
seen 
Increase, %  29.1 34.4 34.5 38.7 32.4 33.3 
No change, %  58.9 50.9 50.3 47.4 52.6 48.7 
Decrease, % 12.0 14.7 15.2 13.9 15.0 18.0 
Total, % 
N= 

100 
1678 

100 
1712 

100 
1677 

100 
1607 

100 
1584 

100 
1669 

Pearsons chi square: 35.713. Sig: 0.000 
 
The results may be made more accessible in graphical form as in Table 1. 

Figure 1: Share of farmers (%) foreseeing increased production, no change in production and decreased production 
respectively for the years 2002-2012. 

 

These numbers reveal several interesting findings. First, over time there is a slight tendency to-
wards a higher share of farmers foreseeing decreased production. The share was 12 per cent in 
2002 and 18 per cent ten years later. On the one hand, this indicates a growing pessimism in parts 
of the farm community when it comes to the possibility to make a living from farming. This de-
velopment flattened out or made a small drop in 2008, but continued in 2010 and 2012. On the 
other hand, and contrary to what could be expected based on the above finding, also the share of 
farmers imagining increased production increased, from around 29 per cent in 2002 to 33 per 
cent in 2012. The increase was especially significant in 2008. However, this was early in the fi-
nancial crisis and a special year in agricultural markets because international prices peaked for 
the first time in decades (see e.g. Almås and Campbell, 2012; FAO, 2013). The price change did 
not impact Norwegian agriculture directly, but the entire agricultural debate was affected by the 
idea of increasing prices and demand for agricultural products. Third, the category that has dimin-
ished in the period is farmers foreseeing no changes in production, dropping from around 59 per 
cent at the beginning of the period to nearly 49 per cent at the end. Overall, the results does indi-
cate a shift, although moderate, from farmers foreseeing status quo in production towards farmers 
that foresee a change, either in form of reduction or in form of increase. The only deviance from 
this pattern is the period just after the start of the financial crisis (2008-2010), when the tendency 
to foresee increase in production dropped and the tendency to imagine status quo as well as re-
duced production increased. The finding corresponds with Buttels (1982) now classical rural-
sociological notion of the “disappearing middle”.   
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The numbers indicate that there is a moderately growing productivist impulse among farmers, but 
also that this is accompanied by an increase in farmers that foresee production decrease. Howev-
er, these numbers alone say nothing about the structural distribution of foreseen production de-
velopments. Thus, from this analysis of change over time we go over to look at factors that can 
explain the variation in views concerning future production on farms. We then focus on the last 
year in the period, 2012, concentrating on the options ‘foreseeing increase in production’ and 
‘foreseeing decrease in production’. However, the rest of the shares in the tables below (up to 
100%) corresponds per definition to the category ‘no change in production’. We investigate four 
potential explanatory factors: 1) size of farm in terms of agricultural land, 2) type of production, 
3) regional localization, and 4) share of income from farming. 

 
Farm size 
It is reasonable to expect that production plans are unevenly distributed between farms of differ-
ent size. Below we present the farmers’ expected developments broken down on size categories 
of farms.301 We see that the variations are substantial and statistically significant. 

 Table 2. Share of farmers foreseeing increased production and decreased production in different farm size categories 
(ha). Year 2012. N=1669. 
Size of farm 
(ha) 

0-0.9 1-1.9 2-4.9 5-9.9 10-24.9 25-50 50-99 100 and 
over 

Increase, % 4.2 4.2 19.5 21.7 29.7 51.0 56.5 55.6 
Pearsons chi square: 134.148. Sig: 0.000   
Decrease, % 16.7 29.2 25.2 24.1 19.6 11.5 9.7 14.8 
Pearsons chi square:  30.081. Sig: 0.000 
 
Table 2 shows that view on future production on the farm is highly correlated with farm size in 
terms of agricultural land. The basic finding is that, the bigger the farm the higher is the share of 
farmers foreseeing increased production, and vice versa: the smaller the farm the higher is the 
share of farmers imagining decreased production. The very smallest and largest farms deviate 
from the pattern when it comes to production decrease expectations. Concerning the largest cate-
gory (100 ha and over) a higher share of these farms foresee reduction in production when com-
pared to farms in the two categories below (25-99 ha). With respect to the smallest category (0-
0.9 ha) these farms have for the most part some form of intensive productions (e.g. fruits and 
vegetables), if not they would have earned too little to be in position for agricultural subsidies and 
regarded as active farms. The intensive production can explain why rather few of these farmers 
foresee reduction in production. 

 
Type of production 
When it comes to type of production, we look especially into milk production and grain produc-
tion as these are the single most important productions in Norway.  

Table 3. Share of farmers foreseeing increased production and decreased production in milk production and grain 
production. Year 2012. N=1669. 
 Milk production Grain production 
Increase, % 50.3 24.2 
Pearsons chi square: 80.496. Sig: 0.000 
Decrease, % 15.6 11.9 
Pearsons chi square: 23.531 (0.001) 
 

                                                 
301 It has to be said that the structure of Norwegian agriculture differs from many other countries. Farms are rather small in a 
European context. The average farm size now is around 21 ha. This structure is upheld by a substantial level of trade barriers and 
farm subsidies. 
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Table 3 shows that type of production is highly associated with farmers’ views concerning future 
production. Approximately every second milk producer foresees increase in production, while 
only every fourth grain producer foresees this. There are several possible explanations for this. 
One is that the profitability in grain production is rather low related to milk production. Second, 
in Norwegian agriculture milk producers are full-time farmers to a larger degree than grain pro-
ducers. Grain producers in Norway are typically located in regions where there is good access to 
alternative labour and the size of farms are often not enough to make a living from agriculture 
alone, implying both that grain producers has less available labour to put in the production and 
that extra income from agriculture is less important for the grain producers. Third, milk produc-
tion has long been held down by production quotas; these restrictions are gradually being re-
moved meaning that there might be an unutilized capacity for production on the dairy farms that 
we don’t find on the grain farms. However, there may be other factors involved as well.    

Share of household income from agriculture 
The third factor we investigate is the share of household income stemming from agriculture (Ta-
ble 4).  

Table 4. Share of farmers foreseeing increased production and decreased production by share of household income 
from agriculture. Year 2012. N=1669. 
Share of 
income  

0 % 1-24 % 25-49% 50-74% 75-99% 100% 

Increase, %  33.1 27.3 35.6 46.5 49.3 30.4 
Pearson chi square: 44.363. Sig: 0.000 
Decrease, % 16.2 19.9 16.9 16.7 17.1 16.7 
Pearson chi square: 2.622. Sig: 0.758 
 
In this case there is a very strong connection between share of income from agriculture and ex-
pectations of increased production, which could be expected, while there is no such relationship 
with expectations of decreased production. This means that the share of farmers expecting de-
creased production is approximately the same independent of share of household income stem-
ming from agriculture. When it comes to expectations of increased production there is a clear 
variation. Ignoring the two outer categories, the expectations of increase is highest on farms 
where the share of household income from agriculture is highest. Farms where the share of in-
come from agriculture is either very low or very high has low expectations concerning increase in 
production. 

Region 
The region where the farm is located may also have an impact on the view on future production. 
Natural production conditions, structure of subsidies, access to markets, as well as external fac-
tors as e.g. labour markets and other conditions vary considerably from the north to the south in 
Norway, and between lowland and highland areas. The division in regions we use here is done on 
county level. We have grouped the 19 counties in Norway into seven regions, which are relative-
ly homogeneous when it comes to conditions for agriculture. ‘East, lowland’ consists of the four 
counties in the lowland around the Oslofjord: Østfold, Vestfold, Akershus and Oslo. ‘East, in-
land’ is the three counties in the inland north and north-west of ‘East, lowland’: Hedmark, 
Oppland and Buskerud. This region has grain producing areas in addition to valleys and moun-
tainous agriculture with mainly livestock farming. ‘South’ are the counties Telemark, Aust-Agder 
and Vest-Agder. This region has a relatively scanty and hilly farmland. Rogaland is one county 
and includes the most intensive livestock producing area in Norway, Jæren, south of Stavanger. 
‘West’ corresponds to the three other counties in Western Norway: Hordaland, Sogn og Fjordane 
and Møre og Romsdal. This is the hilliest region in Norway, with agriculture mostly based on 
grazing and livestock. In addition there is fruit and berry production. ‘Mid’ corresponds to 
Trøndelag, which includes the two counties Sør-Trøndelag and Nord-Trøndelag. This is a versa-
tile agricultural region both when it comes to plant production and livestock production. ‘North’ 
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is the three northernmost counties Nordland, Troms and Finmark. Agriculture here consists main-
ly of graze-based livestock productions. 

Table 5. Share of farmers foreseeing increased production and decreased production in various farming regions in 
Norway. Year 2012. N=1669. 
Region East, 

lowland 
East, 

inland 
South Rogaland West Mid North 

Increase, % 29.6 33.8 33.3 39.2 29.7 32.8 41.4 
Pearson chi square: 10.894. Sig: 0.092 
Decrease, % 10.8 16.8 17.6 20.9 23.3 16.0 20.4 
Pearson chi square: 18.168. Sig: 0.006 
  
Table 5 shows that farmers’ view on future production varies with region, but the correlation is 
weaker than for the two factors described above (farm size and type of production). Somewhat 
surprisingly the correlation between region and assumed decrease in production is strong, while 
the correlation between region and increase in production is quite moderate. We see that the 
share of farmers expecting increase in production is lowest in ‘East lowland’, the most central 
region in Norway and with the most productive arable land, and in ‘West’. Both these regions 
have good opportunities for other jobs, which may help explain the moderate expectations con-
cerning agricultural production. Rogaland and Northern Norway have the highest expectations 
when it comes to increased production. This is a bit surprising since the conditions for agriculture 
differ considerably between these two regions. Rogaland is seen to have very good natural condi-
tions for productive agriculture, while Northern Norway is situated at the other end of that con-
tinuum. Probably though, the explanations diverge between the two regions. Another interesting 
finding is the somewhat weak connection between increase and decrease expectations. The share 
of farmers expecting decrease is not highest in the “low increase” region of ‘East, lowland’. This 
implies that east lowlands of Norway – which is a region with high natural production potentials 
and is located close to the largest home markets in Norway, also is the region where expectations 
of ‘status quo’ in agricultural production is most prevalent. 

 
Discussion 
The results above show that there among Norwegian farmers over time has been a tendency away 
from thinking “status quo” towards changed production, be it as increased production or as de-
creased production. A deviance from this pattern occurred in 2008 which probably was influ-
enced by the peak in food prices and the debate about food crisis that year. Farmers who plan to 
increase production are characterized by having big farms in terms of agricultural land and a high 
share of income from farming. Also a relatively high share of milk producers foresee increased 
production, while grain producers have more modest expectations. The effect of regional locali-
zation on farmers’ view on production is somewhat less clear. There is a clear connection be-
tween region and foreseen decrease in production, while the share of farmers foreseeing increase 
in production varies little with region. That is, some regions experience a relative decrease in 
agricultural production not because there are fewer farmers planning increased production, but 
because more farmers there plan to step down production. 

This also means that when it comes to explanatory models, it is important to note that opposite 
production strategies or expectations – increase or decrease in our case – must be understood and 
analysed on their own terms.  A variable that can explain the one (e.g. increase) cannot necessari-
ly be used to explain the other (decrease).    

How do these findings place themselves in relation to results in the literature presented in the 
introduction? First of all, concerning the national policy target of 20 percent increase in agricul-
tural production, this target will, to the extent that it will be reached, to a large extent be filled 
through increased production on farms that already have large production. It seems unrealistic 
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that all types of farms will increase production. The reason why the larger farmers see increased 
production as a realistic option can be linked to their being relatively more efficient today which 
again can be tied to farm resources, size of fields, geographical location and contact with other 
farmers (Hansson, 2007; Kelly et al., 2012). So the eventual challenges connected to increased 
production will be experienced by “large farms”. This also means that the answer is ‘yes’ on the 
question if we can observe a greater production orientation in the farming community. But the 
increased production orientation is not found on all farms, only farms with certain characteristics. 
However, to what extent ‘production orientation’ and ‘increased production’ will be identical to 
specialization, for example more mono-culture, is not obvious and is more of an open question. 
Farmers may maintain ‘agricultural focus’ (Gorton et al., 2008) also through more versatile and 
complex farming systems such as integration of crop and livestock production (Bell et al., In 
Press) and arrangements involving crop rotation (Dogliotti et al., In Press). On a more general 
level, how farmers will react on the new political “directive” of increased production is also an 
open question. The connections between policy and farmers’ practices may not be as direct as one 
could assume, cf. the findings made by Bradshaw (2004). The findings on the regional and pro-
duction-type distribution of strategies are somewhat mixed, and more research are needed to get a 
clearer picture of the distributional consequences of the neo-productivist turn of Norwegian agri-
culture.  

 
Conclusion 
Unsurprisingly, the findings in this paper indicate that the structural development in the direction 
of larger farms will continue. The largest farms, driven by farm families that generate more of 
their income from agriculture can be expected to take even larger shares of the agricultural pro-
duction in the future. Our findings do however not indicate that there has been a sudden or 
marked shift in this development. On the contrary, a steady and continued development of change 
in the direction of larger producers is that patterns that is revealed from this study. To the degree 
that a neo-productivist shift open new possibilities for farmers of all kinds and sizes, this has not 
as yet translated into the strategies and expectations of the farmers.  

  
 
References 
 
Almås, R. and H. Campbell (2012). Introduction: Emerging challenges, new policy frameworks 
and the resilience of agriculture. in R. Almås and H. Campbell Rethinking agricultural regimes. 
Food security, climate change and the future resilience of global agriculture. Research in Rural 
Sociology and Development. UK: Emerald. 18. 

Bell, L. W., A. D. Moore and J. A. Kirkegaard (In Press). "Evolution in crop–livestock integra-
tion systems that improve farm productivity and environmental performance in Australia". Euro-
pean Journal of Agronomy. 

Bjørkhaug, H., R. Almås and J. Brobakk (2012). Emerging neo-productivist agriculture as an 
approach to food security and climate change in Norway. in R. Almås and H. Campbell Rethink-
ing agricultural regimes. Food security, climate change and the future resilience of global agricul-
ture. Research in Rural Sociology and Development. UK: Emerald. 18. 

Bonesmo, H., A. O. Skjelvåg, H. Henry Janzen, O. Klakegg and O. E. Tveito (2012). "Green-
house gas emission intensities and economic efficiency in crop production: A systems analysis of 
95 farms". Agricultural Systems 110(0): 142-151. 

Bradshaw, B. (2004). "Plus c’est la même chose? Questioning crop diversification as a response 
to agricultural deregulation in Saskatchewan, Canada". Journal of Rural Studies 20(1): 35-48. 



 

1769 

Burton, R. J. F. and G. A. Wilson (2012). The rejuvenation of productivist agriculture: the case 
for 'cooperative neo-productivism'. in R. Almås and H. Campbell Rethinking agricultural re-
gimes. Food security, climate change and the future resilience of global agriculture. Research in 
Rural Sociology and Development. UK: Emerald. 18. 

Buttel, F. H. (1982). "The political economy of part-time farming". GeoJournal 6(4): 293-300. 

Demetriou, D., J. Stillwell and L. See (2012). "Land consolidation in Cyprus: Why is an Integrat-
ed Planning and Decision Support System required?". Land Use Policy 29(1): 131-142. 

Dogliotti, S., M. C. García, S. Peluffo, J. P. Dieste, A. J. Pedemonte, G. F. Bacigalupe, M. 
Scarlato, F. Alliaume, J. Alvarez, M. Chiappe and W. A. H. Rossing (In Press). "Co-innovation 
of family farm systems: A systems approach to sustainable agriculture". Agricultural Systems. 

FAO (2013). "Food Outlook. June 2013." from 
http://www.fao.org/docrep/018/al999e/al999e.pdf. 

Fish, R., M. Lobley and M. Winter (2013). "A license to produce? Farmer interpretations of the 
new food security agenda". Journal of Rural Studies 29(0): 40-49. 

Forbord, M., H. Bjørkhaug and R. J. F. Burton (2014). "Drivers of change in Norwegian agricul-
tural land control and the emergence of rental farming". Journal of Rural Studies 33(0): 9-19. 

Gorton, M., E. Douarin, S. Davidova and L. Latruffe (2008). "Attitudes to agricultural policy and 
farming futures in the context of the 2003 CAP reform: A comparison of farmers in selected es-
tablished and new Member States". Journal of Rural Studies 24(3): 322-336. 

Hansson, H. (2007). "Strategy factors as drivers and restraints on dairy farm performance: Evi-
dence from Sweden". Agricultural Systems 94(3): 726-737. 

Jabarin, A. S. and F. M. Epplin (1994). "Impacts of land fragmentation on the cost of producing 
wheat in the rain-fed region of northern Jordan". Agricultural Economics 11(2–3): 191-196. 

Kelly, E., L. Shalloo, U. Geary, A. Kinsella, F. Thorne and M. Wallace (2012). "The associations 
of management and demographic factors with technical, allocative and economic efficiency of 
Irish dairy farms". The Journal of Agricultural Science 150(06): 738-754. 

Landbruks- og matdepartementet (2011-2012). Melding til Stortinget nr. 9. Landbruks- og 
matpolitikken. Oslo. 

Lawrence, G., C. Richards and K. Lyons (2013). "Food security in Australia in an era of neolib-
eralism, productivism and climate change". Journal of Rural Studies 29(0): 30-39. 

Marsh, J. (2010). "Visions and Nightmares - Farm Policy in the 21st Century". Journal of Farm 
Management 13(11): 765-777. 

Rosin, C. (2013). "Food security and the justification of productivism in New Zealand". Journal 
of Rural Studies 29(0): 50-58. 

Schneider, U. A., P. Havlík, E. Schmid, H. Valin, A. Mosnier, M. Obersteiner, H. Böttcher, R. 
Skalský, J. Balkovi , T. Sauer and S. Fritz (2011). "Impacts of population growth, economic de-
velopment, and technical change on global food production and consumption". Agricultural Sys-
tems 104(2): 204-215. 

Tomlinson, I. (2013). "Doubling food production to feed the 9 billion: A critical perspective on a 
key discourse of food security in the UK". Journal of Rural Studies 29(0): 81-90. 



 

1770 

van Dijk, T. (2003). "Scenarios of Central European land fragmentation". Land Use Policy 20(2): 
149-158. 

Wirsenius, S., C. Azar and G. Berndes (2010). "How much land is needed for global food pro-
duction under scenarios of dietary changes and livestock productivity increases in 2030?". Agri-
cultural Systems 103(9): 621-638. 

 



 

1771 

The local landscape attractiveness as the ground for innovative land 
management: acknowledging new place based interactions for 
resilient farm systems 
 
Teresa Pinto-Correia and Carla Gonzalez 
 

ICAAM – Instituto de Ciências Agrárias e Ambientais Mediterrânicas, Universidade de Évora, 
Pólo da Mitra, Apartado 94, 7002-554 Portugal. mtpc@uevora.pt 
 
Abstract: Around towns of Alentejo region, Southern Portugal, the landscape is dominated by an 
agricultural mosaic, where small scale farming dominates, composed mainly of olive groves 
combined with pastures, fruit orchards, and vegetable gardens, in the most fertile and water 
abundant soils.  This is a totally different pattern then the large scale landscape of the extensive 
silvo-pastoral systems in the latifundia,normallyassociated with the region. It is not the most 
known, but it is the landscape most people live in or see in their everyday life. 

These small scale farm units have increasingly lost their importance as production units over the 
last decades, even if farming has been maintained by aging local population. In the last two dec-
ades, these small farms became extremely attractive for new comers, who settle in the rural con-
text as lifestyle farmers.  These new comers have often high education and income and search for 
a new life quality. Further, there are local people who return to the land, due to the new values 
but also the result of the on-going economic crisis. Farming and the production of food have been 
losing their importance – but this importance is increasing again in multiple complex modes, con-
tributing to the attractiveness of small scale rural areas. As farming is concerned, new arrange-
ments emerge: the new owners may be able to keep farming, often with new or reshaped produc-
tion objectives, markets and models; they may search for associated older farmers in the area who 
support them with their knowledge and with this maintain the traditional farm systems; they may 
change investing in niche productions; or they may let others, new comers or locals, use their 
land.  According to the Multi-Level Perspective (MLP), these multiple land management ar-
rangements, where production income is not the main driver and lifestyle a ground motivation, 
may be considered as a niche. The different actors are not formally organized, but new commu-
nity and place based networks are emerging, working towards innovations that deviate from ex-
isting regimes. In the multilevel and multidimensional network of players that characterise rural 
areas today, this networking profile and capacity has a crucial role for the farm systems resil-
ience. Nevertheless, in order to unfold, these innovative land management arrangements require 
close interactions with the dominant regimes, which are still missing or do not function.  

Based on a MLP analysis of the new management models and using a local case study in South-
ern Portugal, this paper discusses, i) the role of the local landscape and of the place based interac-
tions in the emergence of new and innovative farmland management arrangements, and ii) the 
issues limiting the anchoring of this niche in the agricultural regime and therefore also limiting its 
unfolding.  

 
Keywords: lifestyle farming, countryside consumption, multi-level perspective, place, farm 
management 
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Introduction: Countryside consumption and transition to new farming models in the 
light of transition theory 
 
Sub-heading style 
The increasing use of the countryside as a space of consumption (e.g. for amenity, living space, 
leisure activities) has been recognized in recent literature. This has been constructed as part of a 
transition to a differentiated countryside for example in England, whereby productivist industry 
operates alongside post-productivist activities such as nature conservation and amenity (Murdoch 
et al., 2003).  In his Australian research, John Holmes introduced the concept of functional trajec-
tories in rural areas, where the relative weight of production, consumption and protection func-
tions are being altered, as consumption and protection contest the former dominance of produc-
tion values. These changes in the relative weight of the three main functions result in new and 
complex modes of rural occupance, e.g. new modes of human use of the rural space (Holmes 
2006; Holmes 2012). However, the resulting processes in farming, grounded in new motivations, 
is not yet fully understood and described. In the transitional trajectories as defined by van der 
Ploeg (2009), consumption corresponds to “deactivation”, which is characterized by a reduction 
of agricultural activities in the rural areas and a shift towards leisure, nature reserves, rural dwell-
ings, and bio energy production. Countryside consumption can thus be understood as a driver of 
farm and farmland management grounded in quests for rural lifestyle, healthy food and leisure, 
which may or may not be closely linked to production.  

As also described by van der Ploeg, these transitional trajectories are most often the result of a 
variety of contradictions and complex dynamics formed by the interaction of diverging processes. 
Among these, the active construction of new degrees of autonomy (e.g. through on-farm pro-
cessing, direct marketing) and new actors in farming, is highly relevant in areas where consump-
tion of the countryside is increasing. Recently, Marsden (2013) identifies the emergence of re-
newed interest in production functions in farming areas in Western countries, particularly after 
the food crisis of 2007-8, and combined with an urge for ecological efficiency, what can be con-
sidered a move to sustainable intensification (bio-economic productivism). This trend can be par-
ticularly relevant in European peripheries, where production has been partly marginalized, but 
emerging concerns for food safety and food autonomy push for a revival of production even in 
less competitive conditions within the global agriculture  (Ortiz-Miranda et al 2013). 

Intermingled in diverse ways with productivist drivers, countryside consumption definitively 
changed the way in which the concerned actors deal with farming, or involves the introduction of 
new actors to the farming sector. Related to this, a new form of farm management can be defined 
as lifestyle farming, where the rural landholder generally derives his/her income primarily from 
non-farm sources, and in any case the income generated from agriculture is not the main driver of 
land use and the value of agricultural production tends to be less determinant for his/her choices 
than other factors (Pinto-Correia et al, 2014). Yet, the lifestyle farmer is also a producer, and 
since he/she manages agricultural land, countryside consumption also has an impact on the man-
agement of the physical landscape and on agricultural sectors.  

According to the transition theory, TT (Elzen et al 2012; Geels 2004) lifestyle farming can be 
conceptualized as a ‘niche’, as it involves a major and radical change to the way agricultural land 
is used. It relates to new beliefs and values, new technologies and practices, new configurations 
of actor groups, new networks and it may lead to new policies, or in any case to renewed use of 
the existing policy framework. In essence, it represents a mismatch with the existing commercial 
farming structures and practices (the ‘regime’ following TT) and a constraint on the opportunities 
existing in the emergent push towards sustainable intensification. Although the shift towards life-
style farming has been growing for several decades, most often there has been no collective or 
shared intention to push for a radical change at the regime level. It is a change originated in local 
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actors, taking place at local levels in many different locations throughout Europe. Niche actors or 
groups of actors engage with organizational structures at regime level in increasingly significant 
ways. Because of its fuzzy character, the relations with the concerned regimes, which include, 
besides farming, housing and conservation, are complex and require a detailed analysis within an 
updated conceptual framework, in order to be disentangled. The transition theory can bring some 
new insights. 

Southern Europe particularities: lifestyle farming in the Mediterranean 
Around most towns in the Alentejo region, Southern Portugal, the landscape is dominated by an 
agricultural mosaic, where small scale farming dominates, composed mainly of olive groves 
combined with pastures, fruit orchards, and vegetable gardens, in the most fertile and water 
abundant soils.  This is a totally different pattern than the large scale landscape of the extensive 
silvo-pastoral systems in the latifundia which is normally associated with the region. It is not the 
most known, but it is the landscape where most people live or see in their everyday life. 

These small scale farm units have increasingly lost their importance as production units over the 
last decades, even if farming has been maintained by aging local population. But in the last two 
decades, these small farms became extremely attractive for new comers, who settle in the rural 
context as lifestyle farmers, or simply as new residents (permanent or week-end houses). The 
profile of the new farmers is extremely diversified. The new comers have higher economic possi-
bilities, often rebuilding the houses and investing in the land. They search for a new life quality. 
Their origins are multiple, including both new entrants and individuals issuing from a local fam-
ily. There are urbanites who have moved to the countryside in a quest for the rural lifestyle, and 
are totally new in the area, having bought the land they have now. These are what we consider the 
urban newcomers. Some may be foreign, attracted by the southern European climate and lifestyle. 
There are also local people who had an urban related childhood, while sometimes the family 
farmland has been kept in the family, and as they feel an attachment to their family place and an 
aspiration to better life quality, they settle in the family farm or in the region. These are consid-
ered here as returnees. And then there are the locals, local people who have always lived in the 
farm, which used to be the main source of income for the family; whereas the new generation has 
another job, nevertheless deciding to stay in the farm, as the farm lifestyle is increasingly attrac-
tive and compatible with new flexible professions and increased mobility and accessibility of 
these areas. A range of different combinations in between these existing major types takes place, 
with many hybrid types, generating high diversity and richness in lifestyle farming. Overall, all 
these actors share the attraction to a new lifestyle and proximity to nature, being driven to the 
area in the search for these or due to casual motives like family, close friends, or work. The most 
significant factors contributing to their permanence in the area relate to the landscape quality, to 
social life and to the practice of agriculture. 

As for farming and the production of food, they have been losing their importance in the last few 
decades – but their role is increasing again. New and often innovative arrangements emerge, 
some of them as retro-innovations: the new owners may be able to keep farming, often with new 
or reshaped production objectives, markets and models; they may search for associated older 
farmers in the area who support them with their knowledge and with this maintain the traditional 
farm systems; or they may let others, new comers or locals, use their land.  The mixture of the 
different trends signals the emergence of new management arrangements, where the traditional 
cooperation in land management and the neighbour relations are sometimes reshaped. But also, 
new alignments in the production and consumption chain, which signal behavioural and structural 
changes in food systems and not only a new rural but also a new food equation (Ortiz-Miranda et 
al 2013)   

Lifestyle farmers introduce different socio-cultural dynamics, interests in spatial landscape, man-
agement practices and professional profiles, while at the same time the overall spatial landscape 
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pattern is maintained, despite minor changes. These farmers acknowledge the very hard condi-
tions to develop small scale agriculture at present and in the Portuguese context, but still in most 
cases they aim to be as much managers of the land as food producers. There are both the cases in 
which lifestyle farmers adopt very contrasting agricultural and landscape management practices 
(often following organic and environmental-friendly paradigms) and cases where local tradition 
is followed strictly. In the latter, they are normally performed together with local settled resi-
dents, which have the traditional farming knowledge. In a few cases, hybrid practices seem to 
emerge.  The intensity and type of interaction with local settled residents varies tremendously, 
depending strongly on the lifestyle land managers’ attitude, but also on the specific local social 
circumstances.   

New management arrangements and new policy responses 
In TT, anchoring is the process through which a niche finds its way into a regime. The concept 
conveys that an innovation developed in a niche is not passively adopted by a regime, but the 
links are actively constructed by individuals and organisations at both niche and regime level. 
The concept thus allows focusing on relations and translations between niches, and between a 
niche and the regime, which can lead to reconfigurations at the regime level. Perhaps most nota-
ble about the anchoring of countryside consumption is the lack of normative institutional anchor-
ing:  formal or informal rules about what is desirable which can be embedded in laws, regulations 
or policies (Elzen et al., 2012).   

Lifestyle land management is largely unrecognised in agricultural policy in the study site.  In-
stead, policies are clearly oriented towards commercial production.  As a result there are several 
unintended influences on the evolution of lifestyle land management.  Tax advantages associated 
with managing agricultural land, intended to assist commercial farmers and their successors, can 
also be of advantage to lifestyle land managers.  In Portugal there are no legal requirements to 
utilise agricultural land for commercial agricultural production; land is for sale to the highest bid-
der, making it easily transferred from commercial to lifestyle use.  However, legal reporting re-
quirements (e.g. livestock tracking and welfare reporting) are also designed for commercial-scale 
farming operations and can act as a barrier to less intensive, leisure oriented management of live-
stock. Lifestyle land managers are often excluded from traditional sources of state support (e.g. 
agri-environmental funding) through lack of awareness.  Despite its increased emergence, life-
style land management thus continues ‘under the radar’ of official state practices. 

The increased value of the countryside as a consumption object creates a potential for new forms 
of production and land management, which remain partially unseen, and therefore do not unfold 
as could otherwise be possible. The individuals acting as lifestyle farmers are in many cases un-
seen farmers – despite their dynamics, their investment capacity, their entrepreneurship, their 
social capital. Their role as aware landscape inhabitants and managers may be the way for a high-
er recognition of the value of rural and agricultural landscapes, through an increased interaction 
among the separate regimes involved in them.  

The role of lifestyle farmers is also adding value to the rural spaces where they get installed, as 
new place-based economy constructions get started but also new re-alignments of the production-
consumption chains are pushed, capturing local and regional value between rural and urban spac-
es (Horlings and Marsden 2011). This should not be underestimated, as it follows in a straight 
way the new eco-economy paradigms.  

Further, the issue of space and scale needs to be considered, if these new farming processes are to 
be disentangled.  Besides location and a reasonable distance to large urban centres, local geo-
physical landscape features clearly have an impact on where lifestyle land management is most 
likely to occur, and as such this requires a stronger policy rooting in the physical space and the 
landscape pattern. 
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To conclude, based in our study case, further development of lifestyle farming in rural Mediterra-
nean might play an important role in the vitality of rural areas and in their unfolding. As well as 
in food security and sovereignty – in a context of considerable vulnerability at the global level 
(Lazo 2010). A key aspect concerns the inclusion of smaller scale, less or non commercial-
oriented, farming approaches - such as lifestyle farming - in the policy design process. This 
means that existing rules should consider the advantages in supporting their unfolding, but also in 
general be flexible enough to allow their existence. As it is today, many current activities have 
problems in being legal simply because they cannot meet standard procedures designed for larger 
scale, more market competitive commercial farming, remaining illegal and refraining the unfold-
ing of such approaches and local development. In this way, with such a change in licensing and 
regulations, current policies would constrain this type of rural innovation to a lesser extent. Not to 
mention that the current policy context excludes these small scale diversified farms from many 
existing policy support possibilities, as earlier discussed.  

With regard to the latter, an emerging issue for discussion is the observation that innovation con-
tains a considerable level of risk involved. If the need for social innovation in rural areas is to be 
taken seriously, than the criteria for selection of projects needs to be broadened to include initia-
tives that do not follow conventional “recipes of success” (often dictating selection criteria of 
supporting measures), thereby assuming the risk of un-success involved in any innovation. This 
would mean supporting installation of new actors and new projects and initiatives per si for a 
given period of time. Giving priority to these kinds of support before investing in specialized ed-
ucation, e.g., was discussed amongst stakeholders involved in this work, although this can be 
understandably difficult in periods of downsizing state supports. 
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Abstract: Diversifying activities and thus income sources, both on- and off-farm, is a widespread 
strategy by family farms to enhance their resilience. Indeed, by building on several sources, fami-
ly income is not affected as severely by e.g. price volatility for one commodity or by the effect of 
an extreme weather event, thus strengthening their buffer capability. Furthermore, diversification 
may encourage experimentation, thus broadening adaptive and even transformative capability. 
Yet, while diversity has clear advantages, it imposes high demands on the family members, espe-
cially regarding labour organisation. This includes the distribution of labour within family mem-
bers, the coordination of labour peaks, and limiting the overall labour load. Based on the analysis 
of interviews conducted with Austrian dairy farmers, we show that farmers often miss early 
warning signs of work overload, not least due to social and cultural norms which push farmers to 
‘keep going’, so that emotional and psychological exhaustion are not acknowledged. Thus it 
seems important to promote an awareness that while diversity has many advantages, it needs to 
be carefully managed to avoid over-burdening family members, which would reduce the resili-
ence of family farm. 

Keywords: on- and off-farm diversification, workload, burnout, gender roles, dairy farms 

 
 
 
Diversity as key to resilience 
Some family farms resist modernization with its focus on scale increase, specialisation and capi-
tal-intensive production methods. Such farms are often small, and are thus not able to benefit 
from economies of scale. Instead they use economies of scope, where the resources available on 
the farm – such as family labour, knowledge, networks, arable land, grassland and buildings – are 
invested in a range of activities, both on- and off-farm, for both agricultural and non-agricultural 
activities. Through diversification these family farms can offer a range of products and services, 
and thus secure family income.  

The advantages of diversification and pluriactivity in maintaining family farms have been high-
lighted in the literature (e.g. Bryden et al., 1992). In particular, diversity is linked to the ability to 
buffer shocks occurring in one activity, as such a shock will have limited impact on family in-
come, since a range of activities contribute to the income. Diversification has also been linked to 
flexibility and adaptability. Indeed, while the economic benefits of a new activity might not be 
immediately apparent, it is usually an opportunity to gather experience with e.g. a new crop, and 
– when an appropriate ‘window of opportunity’ arises – the activity can be upscaled and contrib-
ute to family income (Darnhofer, 2010). Engaging in new activities might also strengthen experi-
ential knowledge, as well as contribute to developing social networks, as a farmer is likely to in-
teract with new people as s/he engages in a new activity. Moreover, off-farm labour can build a 
strong link between farming and non-farming activities in rural areas, thus contributing to rural 
development. 
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All these are important assets in a turbulent world, marked by rapid change and lack of predicta-
bility. ‘Surprises’ have has been linked to broader trends, such as climate change leading to an 
increase in extreme weather events, peak oil spurring price volatility, and globalisation which 
increases interdependencies between sectors and countries (Steger, 2013). In such a turbulent 
world, adaptive capacity plays an important role to secure the farm over the medium- to long 
term. And diversity plays an important role in strengthening adaptive capacity, since it provides 
the seeds for new opportunities and thereby increases the options for coping with shocks and 
stresses (Anderies et al., 2006; Berkes, 2007; Darnhofer et al., 2010). 

At the farm level, there are various ‘variables’ that contribute to diversity, such as: biodiversity 
(including diversity of crops grown), diversity of resources, diversity of information sources and 
communication partners, diversity in relationship types (e.g. formal contracts, neighbourly help) 
and diversity of income-generating activities. Coordinating and nurturing this diverse set of activ-
ities and relationships can be challenging and needs to be finely attuned with the abilities and 
preferences of the family members (Darnhofer, 2010). 

Unfortunately, strategies to build diversity are not yet well understood (Penrose, 1997), as most 
research efforts have focused on efficiency and specialisation (Darnhofer et al., 2010). In particu-
lar, more research is needed to understand the challenges involved in diversification, as the coor-
dination and interaction between the activities can lead to a complex work organisation (Fiorelli 
et al., 2007; Madelrieux and Dedieu, 2008). The challenge in building diversity is thus not only to 
coordinate labour peaks and to ensure the flexibility necessary to accommodate unpredictable 
events, but also to ensure quality of life through a satisfactory work-life balance for all members 
of the farm family. As such, diversification needs to be carefully managed to avoid undermining 
the resilience of the farm over the short- and medium term. 

In this paper we present an exploratory study focusing on farmer’s perception of the challenges 
involved in managing diverse sources of income. We will show that ensuring that the workload 
remains within limits is a major challenge. Indeed, labour has been identified as key issue, not 
only regarding the organisation of on-farm labour linked to animal husbandry (see Dedieu and 
Servière, 2012), but also balancing on- and off-farm labour demands. 

Data collection and characteristic of the interviewed farmers 
This explorative study builds on the analysis of 40 interviews from two projects that focused on 
dairy farms. The first project (see Strauss 2013) assessed work quality (including work satisfac-
tion, workload and work organisation) on dairy farms. It covered 31 dairy farms, which were se-
lected to cover all milk production systems in Austria (i.e. from mountain farmers to those in 
more favourable, flatter areas). All 31 farms were managed full-time. On most farms both the 
husband and the wife were interviewed using semi-standardized questionnaires, resulting in 61 
interviews. The analysis of this data set allows to give some indication as to the prevalence of 
challenges linked to work organisation, and gender-based differences in perceptions.  

The second project (RETHINK) focuses on Salzburg, a typical dairy area in Austria. The nine 
interviews are the first in a broader study, and the farms were selected through snow-balling with 
the aim to cover a high diversity of full- and part-time farmers, as well as specialised and diversi-
fied farms. These interviews were recorded, transcribed in full, and coded. In this paper we will 
use quotes from these interviews to illustrate broader challenges that farmers face with managing 
diversification. 

Of the 40 farms, 38 were dairy farms (specialised or mixed farming), and the other two used to be 
dairy farms, but one shifted to keeping sucker cows and offering holiday on farm; and the other 
shifted to fattening turkeys and engaging in direct marketing. As is typical for Austria, most of 
the farms are not very large, with an average of 33 ha Utilized Agricultural Area (ranging from 
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4,5 to 79 ha), and they keep an average of 28 dairy cows (ranging from 4 to 75 cows). Even the 
farms that specialised in dairy production engaged in a fairly diverse set of enterprises on their 
farms, most often holiday on farm and direct marketing. Furthermore, as most farms own forest, 
some engage in marketing the wood, e.g. in form of wood chips.  

Although the vast majority of the farms (37 of 40) are managed by full-time farmers (i.e. derive 
more than half of their family income from farming), this does not preclude one or both spouses 
from engaging in gainful activities off-farm. Such off-farm activities cover part-time or full-time 
work, e.g. as a school teacher, at a factory, as a digger operator, work for a machinery ring in the 
office or as driver of machinery, as insurance agent, as inspector for organic certification, offer-
ing winter services for the municipality, being a skiing instructor, or being self-employed in car-
pentry or ironwork.  

Next to engaging in a variety of on- and off-farm activities aimed – among other – at generating 
income, various members of the farm family also engage in community life, e.g. through the local 
fire brigade, music societies, associations upkeeping regional traditions, various church-related 
activities or informal groupings to pursue specific interests. Indeed, in rural areas there is little 
scope for complacency, and farming families need to contribute to both the economy of the re-
gion and the viability of the community (Farmar-Bowers 2010:146).  

Thus the individual members of the farm family are engaged in a wide variety of activities, which 
need to be coordinated to ensure that labour peaks do not coincide, and that there is sufficient 
time for all the key tasks. 

Benefits from diversification 
 
On-farm diversification of activities 
Interviewees generally stated that they diversify their farms to avoid a one-sided dependency on 
the income from milk sales. Indeed, the volatility of milk prices has strongly increased in the last 
five years, and the deregulation of the milk markets (with the quota system due to end in 2015) 
raises new uncertainties. Interviewees thus seek to have several ‘pillars’ on which to rest farm 
income, e.g. milk, small grains, wood and – now – direct marketing: 

“And then we started – with some luck – direct marketing. For us it was always an issue, 
that we build on at least three components: milk, small grains. We never stopped the 
grains. It is just feedgrain, but we kept the [nutrient] cycle. So we never really specialised, 
the way it is generally recommended. Instead we said: we keep the structure. We are full-
time farmers, and our specialisation is milk. But that is no reason to stop cropping, or to 
neglect the forest. As a result, we always had at least three pillars.” (Interview 
03_SimonJ:42) 

Diversification is thus seen as a form of hedging, especially when the farm itself is fairly special-
ised. Indeed, farmers are well aware of the risks involved in ‘putting all eggs in one basket’, so 
that if e.g. milk prices were to suddenly drop, another activity could be upscaled to maintain 
household income: 

“Well, it’s simple, if a farm… it should be specialised. But one should not forget that this 
enterprise might one day not work out well. And if you can then push something else, 
then you have that. (…) We have always tried to make sure, either one takes up off-farm 
employment, or, as with my son, he chose to activate the forest. Because it is his area of 
specialisation, he is a forester, he enjoys doing it anyway. And I would not have thought 
that it would be possible to make such an enterprise out of firewood.” (Interview 
03_SimonJ:42) 
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Unused resources combined with a perceived demand may also spur diversification. For example, 
an interviewed couple decided to try raising geese, which is not commonly done in the area, thus 
being a potential niche market. Raising geese allowed them to make use of a barn that was empty 
during summer, when the heifers are on the alpine pastures. As such trying out geese was a flexi-
ble and open-ended experiment that did not involve a large investment or a long-term commit-
ment: 

“Well, we had talked about it for a while, both of us: geese. Because we have a barn for 
the young cattle and it is empty during summer. And then we said: let’s try it, yes, let’s try 
it. (…) It was really by chance, just to try something different. Just to see how it is. Or 
wether it is problematic.” (Interview 09_MariaM:190, 09_ManfredJ:200) 

Additionally, diversification is seen as an exploration of new activities, as an opportunity to col-
lect experiences and see if the suspected demand materialises. If it does, then the activity can be 
developed further, and may even lead the transformation of the farm. As in on this interviewee’s 
farm, where his father started by experimenting with a snack station. Over time it evolved into an 
inn, and then holidays on farm, which is now the main source of income for the family: 

“And well, we immediately saw that there was a potential. That what we offered [the 
snack station] was too little, that there was the potential for more. Yes, and I mean, if you 
have the possibility, then usually you will use it. Well, and things evolve, when you see 
that there is more potential, that there is the opportunity to grow, to develop. And I think 
every healthy farm develops, when it has the opportunity.” (Interview 08_GustavT:71) 

Finally, diversification is also an opportunity to engage in those activities that suit the farmer’s 
interests, preferences and personality. As one interviewee points out, his father was a sociable 
person and thus thought he would enjoy opening a ‘snack station’ for a few days a week in sum-
mer, welcoming the opportunity to interact with tourists and passers-by:  

“My father was already, well, sociable and this and that. He thought he would enjoy it, if 
we had a snack station, which would be opened two, three days a week.” (Interview 
08_GustavT:71)  

Similarly the farmer who does not appreciate turkey but is enthusiastic about keeping geese, 
clearly showing that the choice of birds to keep was not based on economic rationality, but on 
personal preference:  

“No, they [turkeys] are such ghastly animals. But a goose, it’s just a… yes, a beautiful 
bird! It’s kind of like that. Yes, also the way they are, they are really interesting animals, 
really! (…) Yes, I held them and petted them and I did everything. Around here they al-
ways said that I am the ‘mother goose’.” (Interview 09_MariaM:119-220)  

Engaging in off-farm work 
One or both spouses may engage in off-farm activities to ensure an additional source of income. 
Indeed, off-farm work is often driven by economic reasons, such as the fact that the hourly wages 
tend to be higher:  

“The hourly rates were a lot higher before, a lot. I had my own business [in ironwork] and 
I had prime hourly rates.” (Interview 05_PaulJ:34) 

The additional income can then be used to finance investments on-farm: “I went working, next to 
the farm, and thus we could slowly build the farm up, based on what was left over. We sold grain 
and through the job we could invest” (Interview 07_HubertJ:02). The additional income is espe-
cially necessary when larger investments need to be done – such as renovating a building or 
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building a separate house for the parents – which is especially the case when the farm has been 
taken over recently. 

Off-farm work is also seen as hedging risks. As this part-time farmer points out, the off-farm in-
come is an opportunity to buffer shocks (such as a drought which lowers crop yields). Further-
more, as they do not depend on their income from farming, they do not feel the same pressure as 
full-time farmers, which have to spend cash to purchase feed to maintain high milk productivity, 
as dairy sales are the main source of income: 

“It is an advantage, that we are a bit more flexible than other farms. If I think about a full-
time farm, they tend to be under pressure. Especially in years like this one, where we had 
absolutely no rain for two months. And then, if you are into cropping, then you can have 
really big problems. Which for us is somewhat minimised. I just say: I am not such a huge 
farm, so I do not need to buy so much feed. That is more difficult on a large farm.” (Inter-
view 09_ManfredJ:114) 

However, off-farm activities are rarely just a business decision, and often include a personal 
component (Farmar-Bowers, 2010). Indeed, these activities usually address a range of other 
needs, such as engaging in social exchanges to compensate for the relative isolation of working 
on one’s farm, the possibility to engage in camaraderie and earn recognition for one’s skill mas-
tery, or generally have the opportunity to use and hone skills that are underused on farm. 

“It was nice when I went to work and I had my colleagues and my work, and I managed it, 
and often performed very well (…) that was very positive… I sometimes miss this feeling 
now, these little successes. (…) Because when you work as a farmer for 20 years, much be-
comes routine. (…) It’s a different work environment, completely different, isn’t it? You do 
not have to like each other, but it often worked out well. The camaraderie we had, it was re-
ally good.” (Interview 05_PaulJ:32) 

 
 
Drawbacks of diversification 
 
A high workload 
In the project on work quality (Strauss 2013), on average, women reported working 
77 hours/week, of which 45% were linked to directly farm work, although differentiating be-
tween farm work and care for the family was often found difficult as they are often intertwined. 
On average, men reported working 75 hours/week, with 90% of that work being directly related 
to the farm. These results are consistent with statistical data from Switzerland, which shows that 
farmers as working about 60 hours/week, which higher than other self-employed groups, that 
work between 48 and 50 hours/week (BLW 2013:66). Not only do farmers work longer hours, 
they also take fewer vacation days. Indeed, in Switzerland: farmers take 7 days per year, which is 
much lower compared with self-employed (20 days) (BLW 2013:67).  

This high workload can lead to stress and negatively affect wellbeing. Indeed, 24.6% of respond-
ents (n=61) stated that their quality of life is negatively affected by the current conditions on the 
farm (Strauss, 2013). A substantial part of this assessment is due to limited satisfaction with work 
as a result of: high workload, mental stress, strenuous work, uncertainty regarding work (on-farm 
issues) and dissatisfaction with agricultural policy (off-farm influences). In relation to on-farm 
work, women perceived their high workload as the primary stressor, while men suffered most 
under time pressure. The strongest farm-based stressor in relation to quality of life was for both 
women and men conflicts between generations followed by illnesses. 
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While specialised farms may face similar challenges, it is likely that diversification adds to the 
work-related challenges. Indeed, juggling various on-farm enterprises, off-farm jobs, as well as 
the requirements of family life can be very demanding. This is especially the case when a new 
activity develops faster than expected and/or the time requirements for an activity were underes-
timated:  

“And actually it developed faster than we had expected, when we started with direct mar-
keting. (…) We had really underestimated the time required, I must say. Producing vege-
tables was, is a really intensive work phase, although we produced only vegetables that 
could be stored: potatoes, carrots, celery, leek and red beets.” (Interview 03_SimonJ:8, 
26) 

Challenge to juggle different demands 
The ability to juggle different activities, and especially off-farm work, depends on how much 
control one has on the timing of the work, e.g. when and how much to work off-farm. This inter-
viewee thus considers the trade-off of full-time vs. part-time farming and argues that for her it is 
preferable to be a full-time farmer with a limited and flexible off-farm job, as is the case for her 
husband, who occasionally operates a digger at her brother’s company: 

“But I think that they [the part-time farmers who have a full-time job] are not necessarily 
those that are happiest, because when they come home from work, then it just continues at 
home and on the week-end too of course, and each Saturday. I mean the way it is with us: 
we are full-time farmers but my husband works a bit off-farm. I think that this works bet-
ter, because we are flexible in our work organisation, because he does not have fixed 
times where he has to be at his job.” (Interview 02_AmelieA:57) 

A high workload, due to off- or on-farm work, may negatively impact on-farm activities, as there 
is simply not enough time to manage each activity as intensively as would be desirable. As this 
interviewee notes, while they generated additional income from direct marketing, their income 
from dairying was reduced, as they no longer had the time to adequately manage the cows:  

“We were overburdened with work and what was we gained from direct marketing is what 
we lost in the barn. We had too little time, it just keeps going and you don’t really notice 
it, when you do less for a week. The first thing we noticed was that cows didn’t get preg-
nant the way they should. Yes, of course, we went into the barn only irregularly, and we 
didn’t spend much time there. And sometimes we only got there at nine in the evening, 
then we quickly milked them, and what really needed to be done. Then you see that one is 
in heat. But you can’t call the vet at ten at night. Then I completed a course on insemina-
tion, so I could do it myself. But it did not really change much. Our income from dairying 
started dropping, because we did not have the time to do it well.” (Interview 
07_HubertJ:100) 

However, a too high diversity of activities not only negatively impacts productivity and income, 
it also presents a burden for the family. 

Negative impact on the family 
The impact of a high workload may range from the relatively benign to severe, long-term nega-
tive impact on psychological health. For example one interviewee pointed out that his off-farm 
job meant he did not have much time to spend with his children, a wide-spread and fairly benign 
impact of off-farm work:  

“Especially with the elder children, I was not available at all on the farm. Because, well, I 
was either at my job or I was engaged for the community, and by the time I finally got 
home, they were in bed.” (Interview 03_SimonJ:38) 
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But chronic overwork, over long periods of time can lead to severe health problems, not least 
because the family may miss the early warning signs of exhaustion and the broader social norms 
emphasize a ‘be tough and keep going’ mentality. One interviewee explained how, due to finan-
cial difficulties, the farming couple decided to engage in processing and direct marketing, addi-
tionally to dairying. They thus produced vegetables, cheese, jams, as well as creams and lotions, 
which they sold in their farm shop and on farmer’s markets. Additionally, in summer, they also 
offered snacks and cold meals on farm. However, eventually his wife suffered from a burnout: 

“Yes, well, my wife could not take it anymore, health wise. (…) I mean this came sudden-
ly, one does not expect it, you don’t see it coming. I mean she spent three weeks at the 
hospital. You don’t see it coming, it starts slowly. (…) And I mean, that was a turning 
point, we had to face it: it could not go on like that. My wife could not work, and we had 
to take care of her too.” (Interview 07_HubertJ:96) 

An excessive workload might also result from the sudden shift in availability of family labour. As 
one interviewee pointed out, the unexpected departure of the son – and heir to the farm – left the 
parents with a high workload, as well as the emotional turmoil linked to the conflict between par-
ents and son and the now uncertain succession. As the farmer points out, such crises are endoge-
nous, i.e. entirely unrelated to policy changes or market developments. 

“Yes, my wife, she is not doing so well. (...) It’s the nerves a bit. Yes, there is a strain on 
the family, which puts a lot of stress on us. Our son has left the farm. He went abroad and 
does not want to stay on the farm. He could not identify himself with the farm. He doesn’t 
like what we’re doing and how we’re doing it. (…) Right now it is really difficult. We’re 
having too much work, really too much. I can’t blame the policies or anyone else, it is re-
ally ours, and ours to solve.” (Interview 05_PaulJ:44) 

Another interviewee retold the chain of unexpected family developments, which resulted in 
health issues for both spouses. This example shows that exhaustion is often the result of a slow 
process, over a number of years, which imperceptibly erodes emotional buffers. Initially, he pur-
sued an off-farm career while his father and his wife managed the farm. But as his father was 
diagnosed with cancer, his wife had to manage the farm alone. A few years later, they decided to 
start direct marketing of vegetables, when suddenly, the wife’s mother became a case for nursing 
care. The workload of the wife became extremely high: she was involved in taking care of the 
dairy cows, producing vegetables, direct marketing, caring for her mother, as well as taking care 
of the children. As a result of working long hours and having to face the diverse demands of the 
various family members, the farm and the customers, she developed a depression. As the husband 
could not cope with the whole situation, he developed a drinking problem.  

“My father got cancer, just as we had the farm well organised, workwise, that we had a 
good level of mechanisation. Just as the work was getting easier, my father more or less 
suddenly was no longer available. Yes, and then my wife had to take care of everything. 
The children, now the big ones, they were all still at school. I was promoted in the com-
pany and became manager. And then we had one more child. Then of course it was the 
perfect chaos, workwise. (…)  And then my mother-in-law became a case for nursing 
care. And it was a real mistake that we did not react, the way we should have. My wife 
had to take care of her mother, of the direct marketing, and the family too of course. And 
then serious things started happening, and it progressed until she had a severe depression. 
(…) I saw it as an illness, but I did not really know how to cope with a depression. Then I 
myself got alcohol problems. I mean, I am really open about this. (…) But we learned 
from the crisis and said: let’s change something. What are our options?” (Interview 
03_SimonJ:20,26,28) 
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This interview also highlights the gender dimension of farm roles and thus workload. In Salzburg, 
as is typical for dairy farms, it is often the husband who pursues and off-farm job whereas the 
wife stays home to care for the farm. If additional – planned or unplanned – work needs to be 
done, she is often perceived as the one who will take care of it, as she’s ‘home anyway’ and more 
flexible than the husband, especially if he has a full-time job with fixed working hours. However, 
the wife does not only have to cope with additional farm-related work, she also has to shoulder 
the vast majority of the work related to caring for family members, be it young children or elderly 
parents.  

But, as another interviewee reported, her husband suffered from burnout, highlighting that men 
are not spared. The burnout resulted from a high workload, financial worries and a high commit-
ment in various associations.  

“My husband suffers from burnout. Just now he has not been able to work for 12 days. 
Since Saturday he is feeling better again. (…) We have a helper on the farm, because it’s 
not possible otherwise. He [husband] already spent six weeks in rehab, and in December 
he’ll have to go again. It is a stress for the whole family and for the farm. So we’re asking 
ourselves: how do we want to go on? But this year is over now, and we hope that the next 
year starts better. Because we both really enjoy it [farming].” (Interview 06_SimoneE:77) 

As this quote shows, farmers often derive their identity from being tough and resourceful, from 
overcoming challenges through their determination and hard work. While such self-image and 
related personality traits may protect farmers against psychological distress (Judd et al., 2006), 
such social norms may also lead to downplaying the early warning signs, pushing farmers to ‘pull 
themselves together’ and ‘keep going’:  

“And back then, I think it was 20 years ago, back then it [wife’s burnout/depression] was 
not recognized as a condition. Back then when someone broke his leg, people said: 
‘That’s a wild one!’ And to her, they said: ‘Well, what’s up with you? Just laugh again!’” 
(Interview 07_HubertJ:96) 

“We really have to face this [the husband’s burnout] in the family, but we are certainly not 
the only ones. Much of that is hushed up in farming because well, you do not need to call 
in sick.” (Interview 06_SimoneE:77) 

Such social norms might result in individuals and families perceiving their problem not as a seri-
ous psychological illness but as a personal failure, feeling ashamed that they are not ‘strong 
enough’. This discrepancy between the seriousness of the health impact and how symptoms are 
perceived, points to the need for increased awareness for burnout and depression. Both informal 
and formal institutions could provide support and help the family to recognize early symptoms, to 
cope with the acute problems, and to coach them to re-evaluate their situation and discuss possi-
ble adaptations. 

 
Discussion and conclusion 
There is increasing evidence that family farms can become overburdened by the workload, and it 
is likely that on-farm diversification adds to that burden. Statistical data from Switzerland show 
that farmers work on average 10 hours more each week, compared to others who are also self-
employed, and take only 7 days of vacation a year compared to 20 (BLW, 2013). Of the 31 farms 
surveyed, nearly a quarter reports that their quality of life is negatively affected by the current 
conditions on the farm, with the work burden being a major issue (Strauss, 2013). And the inter-
views conducted in Salzburg provide vivid examples of families struggling with the impact of 
unexpected developments in the family, and the impact of overlooking the early warning signs of 
work becoming ‘too much’. 
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This explorative study highlights that it is not sufficient to highlight the potential of diversity to 
enable technical synergies, contribute to stabilize the income of the farm family, and to encourage 
each family member to engage in activities that suits his/her interests and skills. Indeed, while 
diversified farms might allow spreading risk and building both buffer and adaptive capacity, di-
versification also raises the challenge of ensuring coherence and ensuring that the workload re-
mains within limits. Diversification is thus not just about gross margins, but also about stress and 
long working hours.  

Yet, diversified family farms are key for vibrant and prosperous rural areas. Indeed, the synergy 
between agriculture and rural development depends on healthy, entrepreneurial farmers, which 
provide a diversity of good and services to both the urban and rural population. There is thus 
much to be gained in ensuring that farmers, while managing diverse activities on-farm and engag-
ing in off-farm activities do not undermine their personal resilience. 

It might be helpful to raise the awareness that a one-sided focus on economic issues can under-
mine social sustainability. As Farmar-Bowers (2010) proposes, family farm decisions need to be 
recast in a more holistic framework, which takes into account both living and making a living. 
Such a holistic framework would allow farmers to become aware and express their intrinsic moti-
vation, and thus be able to reconsider how to achieve them, avoiding what Shiva (1993) called the 
‘TINA-syndrome’ (There Is No Alternative). This requires an awareness of trade-offs when en-
gaging in an additional activity, and the ability to readjust activities to avoid chronic work over-
load. Indeed while perseverance and determination are important to overcome difficult times and 
ensure the continuity of the family farm, so is the ability to recognise when change is necessary. 
To ensure farm resilience, the ability to buffer a shock through e.g. longer work hours, is not 
enough, it also needs the ability to adapt – or even transform – farm activities (Darnhofer, 2014).  

Through a closer analysis of how on- or off-farm diversification can strengthen or erode the resil-
ience of family farms, three aspects will need to be better understood: the interdependencies be-
tween the farm and the family, the role of endogenous vs. exogenous disturbances and the socio-
logical processes underlying resilience. 

As research in social-ecological resilience has shown, systems need to be understood as part of a 
panarchy (Gunderson and Holling, 2001). The concept of panarchy points out that what happens 
at one scale can influence or even drive what happens at another scale, so that it is not possible to 
understand or successfully manage a system by focusing on only one scale (Anderies et al. 2006). 
Thus, if the family farm is the focal scale, we need to understand how it is influenced by what 
happens at the level above (e.g. regional dynamics) as well as the level below (i.e. the farm fami-
ly and its individual members). A prosperous and resilient farm thus builds on a prosperous and 
resilient family. A prosperous family is one where each member can flourish, experience social 
cohesion and find higher levels of well-being, while reducing their material impact on the envi-
ronment Jackson (2009: 35ff). Chronic work overload is obviously not conducive to prosperity. 

Understanding the role of the family that manages the farm highlights that a farm need not only 
be able to buffer external disturbances (e.g. the volatility of milk prices or the impact of a 
drought), but also be able to buffer internal disturbances (e.g. a family member that can no longer 
contribute labour). It thus highlights that for a family to be resilient, it not only needs to adapt to 
external changes, but also to the changes within the farm family, e.g. as a result of shifting labour 
availability or shifting preferences by family members. It also highlights that it is not only the 
sudden shocks (e.g. a family member being diagnosed with cancer) that the farm needs to be able 
to adapt to, but also the erosive effect of slow processes (e.g. the cumulative effect of economic 
uncertainty and a high work load, especially over the long term).  
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Understanding the central role that the farm family plays also implies that the contribution of 
diversification to securing family income – while doubtlessly being important – cannot be the 
only issue taken into account. Indeed, the one-sided focus on farm economics leaves the social 
dynamics of family farms unexplored. Taking the social dimension seriously would highlight 
how adjustment, reorganisation, and transformation can involve significant struggle and pain at 
the individual level (Cote and Nightingale, 2012). It might also highlight the role of individual 
perception (e.g. of work overload) and how it may be overshadowed by social norms that push 
farmers to ‘keep going’. Raising the awareness for the downside of such norms might encourage 
farmers to actively manage workload and stress levels, acknowledging the limits of each family 
member. They may then reconsider current on- and off-farm activities more often, and be creative 
about how the farm might be adapted or transformed to better suit current constraints, available 
labour and individual preferences. 
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Abstract: This paper is a first outcome of research project (2012-2014) on land use and farming 
structure of Hungarian agriculture. The starting point is five key questions in relevant literature: 
what are social/lifestyle (tradition, social safety, prestige, autonomy, resistance, hobby, recrea-
tion, value orientated activity, social care, class/strata-dependency) and economical (supplement 
income, alternative food, lack of resources, property conservation, pluri-activity, self-sufficiency) 
motives of subsistence and semi-subsistence farming? Are there major differences in small-scale 
and subsistence farming between old and new EU member states? What are relevant differences 
between urban and rural semi-subsistence farming ? What are major political/power relation is-
sues about small-scale and subsistence farming and how are changes in politics shaped by farm-
ing and vica-versa ? What is conceptual frame of newly emerging/traditional forms of small-scale 
and subsistence farming? 

 The paper presents a case study based on empirical work in Eastern Hungary about land use of 
farmers and other actors in agricultural production. First part answers the question of this work-
shop  “do the millions of subsistence and semi-subsistence farmers in Central and Eastern Europe 
fit into this discussion?”  The second part portrays local historical context and differences of so-
cialist agro-system to contemporary modernisation of agriculture. Third part demonstrates struc-
tural changes of land use and conceptualizes the development to privatized farming using concept 
of sustainability, resilience and resource use.  

Keywords: Hungary, layers of farming, habitus, survival, social policy, social sustainability  

 

 
Introduction  
In this paper I make an attempt to develop a research agenda on subsistence and semi-subsistence 
farming in Hungary and, in a broader sense, inside the European Union. A number of case studies 
highlight the survival and prospect of rural and urban small-scale farming both in old and new 
EU member states. For example Davidova, Fredriksson and Baily (2009) present that subsistence 
farming is of outmost importance for rural poor in some new member states. They underline that 
subsistence farming should be considered as a primary survival strategy not only in the low but in 
the higher income countries in the period of economic recession inside EU. Brüntrup and 
Heidhues (2002) discuss that, as Davidova at al cite, subsistence farming help people to survive 
hard and risky conditions. Davidova, Gorton and Fredrikkson (2010) argue that small and semi-
subsistence farming have three roles in agriculture and rural development: “that as a buffer 
against poverty; as a basis for farm diversification, and as a provider of environmental and other 
non-trade benefits” “ (Davidova at al, 2010.p5) 

Other researchers present the “alternative” potential of small agricultural production. Cox at al 
(2002) consider urban agriculture (small-scale by necessity) as a new way of producing (and con-
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suming) food which can contrast with industrialized agriculture and conventional food cultures. 
In Van der Ploeg’s (2010) view on re-emergence of peasant type farming small-scale self- provi-
sioning production is a way of resistance against economic and political “empires”. In turn, 
Goodman (2003) exhorts that it is a complex task to understand whether alternative food strate-
gies can contribute truly to managing rural social and economic problems. 

After focusing on variability of literature about small-scale forms of agricultural production we 
may conclude that the term is used in a variety of ways and it has variety of meanings. “Part-time 
farming”, “small and small-scale farming”, “auxiliary plot,” “market garden”, “subsistence and 
self-provisioning farming”, “pluriactivity”, “off farm work”, “urban agriculture”, “sustainable 
and alternative agricultural production and consumption”, “slow and healthy food”, production, 
consumption, environmentalist and protest movements, power and autonomy, risk management 
and survival, social and economic sustainability, en masse, a sort of works refer to term which 
attempts to signal the recent shift from the forms of industrialized and conventional agricultural 
production and consumption. To identify conceptual tools it is a necessary step to explore the 
nature and dynamics of “semi-subsistence farming” what I use as working definition.  

In the first part of the paper I identify and discuss some theoretical difficulties in portraying a 
clear distinction between terms that have been used to label small-scale production and raising 
forms of “semi-subsistence farming”. I suggest using the concept of “layers” and “meanings” as 
analytical tools. The second chapter introduces a previous study about social and economic com-
ponents and the motives of (subsistence) farming.  Third, I focus the layers of (semi-subsistence) 
farming to identify a research framework than I attempt to provide a perspective which integrates 
different contents of layers, and I argue for the need to examine the link between the terminologi-
cal turn and distinct components of (subsistence) farming.   

 
“Layers” and “meanings” 
Indeed, it is difficult to find agreement on the definition of the small-scale form of agricultural 
production. There is no single concept of this subject on which all or even most rural scientists 
agree or use. Many definitions and terms are developed, expounded and defended.  The form, 
producing food in small units, has been changed over decades, varies by regions but resisted 
transforming pre-capitalist, capitalist and socialist structures. Early works of American rural so-
ciology (Lowry 1969) intensively focused part-time and small scale farming, and off farm mobili-
ty. After the 50-ies scholars ascribed complex role of part-time farming which remained a con-
stant subject of European rural sociology. For example Cavazzani and Fuller (1982) regarded 
part-time farming as permanent future of developed society. Buttel (1982) discussed the historic 
role in limiting centralization of capital and balancing rural social structure. Gasson (1986) de-
scribed part-time farming as a survival strategy but as she pointed out the survival of farms 
doesn’t necessarily mean survival of existing farmer family, and empirical studies show consid-
erable changes among occupants of survived farms. Saraceno (1994) argued small farm system as 
extremely positive in modern and more complex function. From the fifties to nineties part-time 
farming was the dominating term that described small-scale food production in highly developed 
capitalism. The term of part-time farming expressed a labour oriented approach, those units were 
considered part-time farms where the farmer has a regular occupation other than farming.  

In the socialist countries the involvement in spare-time agricultural activity was a common form 
of survival strategy (Symes 1992, Szelényi 1988, Kovách 1994/1). In Hungary for example 60 % 
of total households produced food for their own consumption and/or for the market. The term of 
extensive provisioning food production was auxiliary plot or small-scale farming (Szelényi 1988, 
Kovách 1989, 1994/2). An important note that most components and motives of small-scale 
farming have not disappeared with socialist regime (Kovách 2004/1, Davidova at al 2009). 
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Small-scale farming in the European literature has been associated with most diverse subjects as 
pluri-activity (Kinsella at al 2000) revitalization of agriculture (van der Ploeg 2000), sustainable 
rural development, multi-functionality (Dufour at al 2007, Knickel at al 2009, Wilson 2007), risk 
management, rural poverty. In defining the subject the time frame plays significant role: while 
small-scale agricultural activity resists capitalist and socialist structural transformations, the phe-
nomena and its interpretation are linked with actual issues in scientific and public discourses. The 
shift from the term of part-time, small-scale farming to subsistence farming mirrors a definitional 
turn from quantitative structural and labour approaches to underlined importance of normative 
autonomy, resistance, food and life quality.  

The current definitions of subsistence and semi-subsistence farming present terminological ob-
scurity. According to Dower (2009)   

“A subsistence farm is one that produces food mainly to feed the farm family, with very limited 
surplus (if any) for sale or for barter. A semi-subsistence farm is one which produces enough sur-
plus, beyond the family’s own needs, to sell for regular income. In crude terms, governments tend 
to regard farms of less than 1 hectare as subsistence, 1 to 5 hectares as semi-subsistence”(Dower 
2009, p1). As he argues subsistence “Small farms are social, environmental and economic assets 
significant as homes and sources of livelihood for millions of people, as maintainers of valuable 
landscape and ecosystems, and as contributors to food supplies and to local and national econo-
mies.” Dower 2009 p2). 

According to EU law, as Fritzsch at al cite (Fritzsch at al 2010 p 16), “SFHs are defined as “agri-
cultural holdings which produce primarily for their own consumption and also market a portion 
of their output” (European Commission Regulation 1698/2005, Article 34(1).   

Davidova, Fredriksson and Baily (2009) note that definition is difficult due to lack of relevant 
data. They cite definition Barnett at al (1994) on subsistence farming: the farming activities form 
a livelihood strategy; the output is consumed directly; only a few purchased inputs enter the pro-
duction process; and the proportion of output sold is low. They distinguish production and con-
sumption point of view in the analysis of semi-subsistence farming and argue for using a produc-
tion approach in their study on new member states’ small farming.  

The definitional obscurity and chaos often tempt modern social sciences though only a few stud-
ies face this issue (for example the rural web van der Ploeg, Marsden 2008).  To muddling 
through the definitional disorientation I suggest loaning the concept of ‘layers” from political 
sciences and concept of “meanings” form post-modern approaches.  

Inspiration on “layers” coming from Foucault who says that power exists at two, local and supra-
local levels (Foucault, 2003) and power relations and conflicts should also be considered in their 
own context. Foucault’s interpretation of power has influenced Stewart Clegg (1989) who point-
ed out three distinct ‘circuits of power’ (Clegg, 1989). In Clegg’s model the first circuit is episod-
ic power, the agency (micro-) level where actors create power by reproducing common structures 
of meaning. In theory, Clegg’s first circuit of power is equivalent to Giddens’ notion of creating 
power by reproducing structures. The first level of power already presupposes the existence of 
meso-level structures whose systems of meaning individuals are able to reproduce on the micro-
level. On the meso-level, meanings are not only created, but also debated, and the third circuit of 
power that can be perceived as globalisation. Other political scientists argue that we must distin-
guish between ‘power over’ and ‘power to’. Based on Arendt and Foucault, Goehler distinguishes 
transitive (power over) and intransitive (power to) categories of power (Goehler, 2000). In the 
context of policy network analysis, Goverde & van Tatenhove (2000) suggest a three-layer model 
of power: power as a capacity; power as a relational phenomenon; and structural power. Accord-
ing to Goverde’s and Tatenhove”s concept (what we may accommodate in exploring different 
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terms of small-scale farming), power has several, not necessarily tightly connected layers, thus 
present-day power networks may not show a clear hierarchy or structure. Regarding the impact 
that government/governance change has on power, the two latter interpretations may prove use-
ful, as they specifically emphasise that power today is a multi-layered and multi-dimensional 
concept. By adopting the layers concept as an analytic tool to studying semi-subsistence farming 
it is very important to examine the layers, their nature and dynamics, and to relate those to the 
contemporary shift of subsistent farming. 

In the post-modern approach “meaning” is a relational term and represents that one social subject 
can be defined on differing ways. Following the post-modern concept the appropriate method of 
defining semi-subsistence farming is to explore its multiple cultural, economical, political, hu-
man, environmental meanings. In the next part of my paper I present the result of an earlier study 
on small-scale farming than a chapter describes conceptual layers and meanings linked to subsist-
ence framing through empirical evidences.   

 
An example of the layers and meanings of subsistence farming: farm structure and 
habitus in rural Hungary 
In this chapter I focus the subsistence farming in rural Hungary, in the eighties. One of the re-
markable aspects of studying an historical example is that this analysis of economic and social 
motives, attitudes and the farmers’ habitus help to clarify some of the layers and meanings of 
subsistence farming and present their complexity and interaction. The historical example is rural 
Hungary where after collectivization in the early eighties the revival of small-scale farming 
proved to be effective (Szelényi 1988, Kovách 1991). In the eighties two third of Hungarian 
households were active in part-time farming. Under the state control industry and agriculture 
proved unable to meet public needs in food, industrial products and services. The shortage and 
needs for extra income stimulated massive participation in the non-socialized sector, “the second 
economy”. But this is well-presented story in the literature and much has been written on the pro-
duction, integration, market orientation and social consequences.  

Two key findings emerge from my analysis of small-scale farming. Firstly, a variety of forms of 
small-scale farming existed that I categorised in three basic types, subsistence,  self-provisioning 
(44%), traditional peasant type farms (38%), and farmer, entrepreneurial small-scale or subsist-
ence type farming (18%) (Kovách 1988,1991).  

 
Semi-subsistence farming 
The place of production is the garden around the house, the courtyard: the goal is to produce as 
much as food for self-supply. Although they happen to sell overproduction, that doesn’t alter the 
way of farming. Production is of a traditional farming, though new methods and means are rapid-
ly applied. The semi-subsistence farming activity is part of the household economic unit. The 
expenses of the household and of the farming are not separated, nor are their economic transac-
tion or the work to be done in the household and on the farm. The semi-subsistence producing for 
self-supply can have connection to exchange of labour and of product with other farms, but mar-
ket demands or the position on labour market of those in the household are not related to the 
function of semi-subsistence farming. 

 A sub-type of semi-subsistence farming is the urban agriculture based on holiday and weekend 
plots, hobby gardens, vineyards and fenced gardens. Food supply is a basic goal of urban agricul-
ture but the ratio of sold products can be higher than on the farm producing traditionally for self- 
supply. The household work and finance and those of the farming are separated from every point 
of view.  Farming is not an everyday activity but most often carried out at weekends and holi-
days.  
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The peasant type small farm organised on the model of middle peasant mixed farm 
This is a kind of farming organised for commodity production: similarly to old peasant farms 
some product it also secures self-supply. This is the modern version of the Chayanovian model. 
Depending on the constraint of self-supply and market demands, they produce several kind of 
food. Farming is not specialized. They calculate rationally the finances, for some products this 
calculation is fixed in traditions and in public opinion. In most cases the cost of work is not calcu-
lated. They separate sometimes the works and finances of household and of farming but the farm 
and the household remain one economic unit. The mixed structure of production, the combination 
of commodity and subsistence farming provide a strategic chance to survive economic and politi-
cal changes. A precondition of this is to maintain the autonomy of farming. They are capable of 
reacting to market challenges because of the mixed structure of production.  

The ”entrepreneurial” subsistence farming 
The separation of farm and household is absolute, farming is specialised and in most cases it is 
carried out distantly from the family home. The expenses and labour are calculated rationally. 
This farming correspond in every elements to classical enterprise with except that the farmer fam-
ily engages a large amount of manual work and that farming doesn’t grow out of subsistence lev-
el.  

Secondly, in the attempt to examine mentalities, social norms which regulate economic behaviour 
play a role in shaping farmer strategies, the adaptation of Bourdieuian term “habitus” provides a 
basic analytical tool. Without the introduction and use of term “habitus” in Bourdieuian sense it 
would be a fruitless effort to understand that when integrated function of market didn’t not work 
on optimal level,  the market didn’t constrain every small-scale farmers to apply the most ration-
al, commodity production, yet small-scale producers’ strategy correspond to objective goals. The 
general notion of habitus as applied to small production is: given the state and institutionally reg-
ulated and limited demand and supply of the market: the economic and social constrains and ef-
fects resulting in the small-scale production, the forms of capital disposable to farming house-
holds, the mental attitudes and habits of the society determined and structured by its concrete 
historic structures, whose typical adaptation to the objective circumstances and objective relations 
produces along with the objective relations the operating forms and objective strategies of small-
scale production.  I have found four kinds of habitus the in economic behaviour of Hungarian 
small-scale farmers.  

The ethos of prestige, the economic behaviour not influenced by the market 
Economic behaviour and farming is impacted by the values corresponding to the ethos transmit-
ted, developed and implemented as a system of tradition. The key and permanent pattern of the 
ethos in most cases is an anachronistic consciousness of prestige. The primary motive of produc-
ing food in small unit is to keep prestige which can signify the acceptance of ability and social 
position, an intention to be identical and individual. The order of values has kept many traditional 
elements and occurs with the elements of response that are practiced, proved and transmitted by 
collective norms. As a rule of value oriented behaviour gives alternatives of a response. It is by 
no means still, or dogma-like, but has answers only to some economic and social shifts. The indi-
rect economic strategy of small-scale production and social reproduction are regulated by the 
claim to maintain prestige and by an order basing of behaviour itself on the tradition. The goal of 
subsistence production, the manner of economic behaviour needed to achieve this goal and the 
order of production are fixed in traditions. The benefits of farming are not calculated rationally in 
advance, but given in the common experience. The rational calculation of the future is limited by 
the fact that the market constrains remain consciously hidden: the farming stimulated by tradi-
tions and prestige and not by expediency and efficiency as a main principle is the only factor 
which gives widest-scale concrete autonomy to small-scale production. We can consider this type 
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of economic behaviour as not impacted by the market, there is no direct link between farming 
strategy and market demands. 

The ethos of security, economic behaviour influenced by the market 
The ethos also effects decisively agricultural production, its key motive is not prestige, looking in 
most cases to the past, but the security of life and production. The aim to secure one’s life and 
farming occurs in every epoch of agricultural production, so much so that in the literature there 
has been a major dispute on the degree to which economic behaviour of agricultural producers 
oriented to the seeking for security, and how much this impedes farming efficiency. The ethos of 
security for this habitus type signifies to maintain social status. The result is carefully preserved 
autonomy of the individual, always adjusted to the realities of the certain limits that the present 
sets. The strategy and behaviour, - using the previous analogy- influenced by the market de-
mands. Farmers produce for the market demands but within traditional limits. They are able to 
change quantity and technology of farming according to the actual needs of the market but as 
keepers of traditions they stick to producing one or another sort of food, to which they are predes-
tined by their traditional skill. Their farming controlled not so much by the market that their skills 
would need being brought up to date or their economic behaviour changed.  

The ethos of mobility and well-being, an economic behaviour oriented to the market 
The ethos comprises the common values of the middle classes: well-being and modest autonomy 
of the farm, security and commodity production, entrepreneurship and the principle of tradition, 
risk and basically secured standard of living, farming determined by a claim to efficiency. They 
do not know and control the whole process of production and marketing but farming is profitable. 
They control decisions on what and how to produce according to market demands, but at the 
same time their economic behaviour is influenced by their goals which are outside of economy.  

The entrepreneurial ethos, the economic behaviour organised by market demands 
Small-scale production is the chosen means of securing social status and well-being. The entre-
preneurial ethos is associated with individualisation. Then highest value is the autonomy and 
well-being of the farmer family, farming is only a tool, which can be changed by the market de-
mands.  

The sketched portray of farming in Hungary aimed to take into account consideration of applying 
the concept of layers and meanings in studying semi-subsistence farming. In an attempt to under-
stand the complexity of subsistence farming I could shortly present some of basic components 
from habitus to goals and farming practices that should be analytically studied. In the next part of 
my paper I attempt to list conceptual layers and meanings of semi-subsistence farming.  

 
Sustainability, layers of commodity and subsistence farming 
As Elzen and Barbier (2012) noted, sustainable agriculture holds varying meanings and they dis-
tinguished two visions on sustainability: the “green”, “environmentalist” approach and “integral 
sustainability” which refers to the necessity of major changes and various (ecological, economic, 
social, work conditions, acceptance) dimensions of sustainability. The concept about layers of 
commodity and subsistence farming reflects the same integrated approach to farming and high-
lights that economic, environmental and societal dimensions are coordinated assumptions of sys-
tem innovation. Sustainability in the concept on layers of farming presupposes a set of various 
(and complexly related) domains in which innovation are inevitable to achieve sustainable agri-
culture. The case of tenacious survival (sustainability) of subsistence and semi-subsistence farm-
ing in the new EU member states clearly demonstrates that farming on smaller holdings has wider 
societal, economical and habitual implications than agricultural relevance.  From the above con-
ceptualisation seven layers of farming may be identified as economic, societal, social policy, en-
vironmental, discursive, habitual and power relations.   
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In the next part of this chapter I present layers of farming through empirical evidences of Hungar-
ian agriculture. This report is based on statistical data, a survey with 1000 farmers (2013-2014), 
40 interviews and a case study in Hajdúnánás, a small (18000 inhabitants) town lies in the eastern 
part of Hungary. Hajdúnánás has been an agricultural town for centuries; however the food and 
other industries are also important at the present time.  

The economic layer is being taken into account in the context of structural shifts that are affecting 
subsistence and commodity farming. Available evidence suggests that role of subsistence farming 
can not be understood separately from commodity farming, or without focusing shifts in entire 
agri-sector. The privatisation of land in the 90 ies in Hungary then the rapid concentration of land 
use and agricultural production resulted in considerable changes (Kovách 1994, Kovács 2007) 
but the dual – commodity and subsistence - character of farming survived radical shifts in struc-
ture of agriculture. In 2005 the number of semi-subsistence and subsistence farmers was similar 
to commodity full and part-time family farmers (Figure1). From 2000 to 2010 the number of pri-
vate farms felt by 40% (AMÖ 2010). 400 000 smaller family farms being excluded agricultural 
census or being out farming, but the proportion of subsistence and semi-subsistence farms was 60 
% in even in 2010.  

According to Albert and Kohler (2008) household (informal) food production has a large extent 
in new EU member states. Jehlicka and Smith pointed out that 38-50 per cent of population grow 
some per cent of their food. They noted that food related practises are not only survival strategy 
(economic necessity, legacy of socialist food shortage, tradition) of the poor segment of the popu-
lation but higher, middle class and urban families are motivated to produce healthy food for their 
own consumption and run hobby farms. Jehlicka and Smith (2011) suggest that policy making 
should be enhanced by a more culturally informed approach and I agree with this statement. 
However I argue for much broader interpretation of “culture”.  

Evidences from agro-census show that small-scale subsistence farming is extensively practised in 
Hungary. In 2010, 85% of private farms and agricultural companies used less than 5 hectares 
(Table 1).  567 000 farms, and 1, 1 million  non-farmer families, altogether 40 per cent of Hun-
garian households produced food. The proportion of self-provisioning farming of private farms is 
60 per cent. The agricultural statistics, similarly to Hungary, present intensive involvement in 
small-scale farming in the new EU countries. In the Czech Republic the rate of small land user 
holdings is 54, 8 % (in Hungary this is 53, 4 %). In Romania the small units give clear majority 
of farms (92.9 % - table 2) and small Polish farms also represent high proportion (table 3).  

In the corn-farming case study area (Hajdúnánás), following land privatisation in 90ies, the con-
centration of land use and agricultural production, the distribution of farms and companies by 
land-size category (table 4) show less redundancy of small-scale units but it is over 40 per cent.  
Two thirds of private farms produce food for family consumption, half of them without any 
commodity production.  
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Table 1. Private farms, companies and land size categories in Hungary, 2010 
private farms  
land size category 
hectare 

number of farms % agricultural area  % 

    0,01–    0,15 29 0,5 
    0,16–    1,00 41,5 3,1 
    1,01–    5,00 16,1 8,3 
    5,01–  10,00 5,1 7,8 
  10,01–  25,00 4,5 15,3 
  10,01–  50,00 1,9 14,9 
  50,01–100,00 1,1 17,1 
100,01–300,00 0,8 27,7 
300,01– 0,1 5,2 
total  100 100 
private farms and companies  
land size category  
hectare  

number of farms % agricultural area % 

    0,01–  0,15 28,7 0,2 
    0,16–    1,00 41 1,7 
    1,01–    5,00 16 4,5 
    5,01–  10,00 5,1 4,2 
  10,01–  25,00 4,6 8,4 
  10,01–  50,00 2,1 8,4 
  50,01–100,00 1,2 10,1 
100,01–300,00 1 19,4 
300,01– 0,4 43,1 
total  100 100 
source: AMÖ 2010
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Table 2. Agricultural holdings and land size categories  
(Czech Republic, Hungary and Romania) 

sources: CSO Public Database, Single Area Payment Data HU, RCSO Public Database, 

Table 3. Private farms and land size in Poland 
land size category, hectare  private farms % 
1,0-2,0 20,2 
2,0-5,0 32,6 
5,0-10,0 23,8 
10,0-15,0 9,8 
15,0- 13,6 
total 100 
source: Agriculture in 2012, Department Rolnictwa, 2013, PCSO  

Table 4 Agricultural holdings and land size categories in Hajdúnánás, 2012 
land size category agricultural holdings 
0-4,9 hectare 43,1 
5-9,9 20,1 
10-19,9 16,5 
20-49,9 11,3 
50-99,9 4,6 
100-199,9 2,6 
200-499,9 1,2 
over 500  0,6 
total  100 
N 886  source: Single Area Payment Data 

The societal layer of farming may include complex social background of farmers, family origin, 
education, professional carrier and other various components of social inequality, lifestyle and 
norms, all what support economic survival. In the case study area the key analytical question is 
the societal sustainability of farming: as commodity farmers developed their activity, by using 
family network, social capital, trust-based social/economic networks, farming activity in the so-
cialist era. The commodity production works through “integrations”, a trust and yearly contract 
based, technology, marketing and purchasing oriented cooperation. The bigger full-time farmers 
worked for socialist cooperatives and a state farm before and most of them were born in local 
families. The two originally off agricultural actor of the present big-scale farming are investors 
from non-agricultural sector of local economy: a wealthiest local industrial and a shops and con-
fectionery owner tradesman who is key person of an important agricultural “integration”. The 
subsistence and semi-subsistence farming are used as a strategy for household survival of disad-

land size category  
 
hectare  

Czech Republic 2012 Hungary 
2012 

Romania 
2010 

agricultural holdings  % agricultural holdings % agricultural holdings % 
0-4.9 54,8 53,4 92,9 
5-9.9 11,4 16,7 1,6 
10-49. 19,1 21,8 4,8 
50-99. 5,1 3,8 0,2 
100-499 5,8 3,7 0,4 
500- 3,8 0,6 
total 100 100 100 
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vantageous changes. This is the most important societal character of local subsistence farming. 
The needs for healthy, controlled, specific, traditional aliment or hobby gardening appeared 
amongst subsistence farming goals but for example pig-slaughtering which was a family fiesta 
and a popular way of supplying fresh meat, bacon and sausage, is very rarely performed currently 
.  

An earlier study found that farmers’ habitus and ethos types (sketched above in this paper) sur-
vived the fall of socialist regime. This result draw attention to that studies on habitual layer of 
farming need to be restarted and introduced in scientific approaches about commodity and sub-
sistence farming.  

The social policy layer of subsistence farming has come to be recognised in last years. From mid-
nineties the state run social land-use programmes and this helped some ten thousands poor fami-
lies to outlive hard times. In case study town the state-managed social land use program remained 
inefficient, practically it was not introduced. The rising poverty and social problems urged city 
council to work out an anti-poverty programme to mitigate food shortage of indigent families. 
Limited financial supports were available and the local government offered and managed com-
munal land property for subsistence farming. The self–government provided 2 hectares communi-
ty land for the purposes of anti-poverty programme, 500 square meters per families, organised 
and paid prime movers (tilling, ploughing, harrowing), sowing, managerial services and consult-
ing. 57 families in 2011, 73 in 2012 joined the truck farming (potato, vegetables).  In 2012 pro-
gramme managers increased family parcels size to 800 square meters for most successful families 
and they could grow 18-20 sacks of potato or fresh vegetables. 179 families obtained poultries 
(20 animals per families).  The Agricultural Pilot Programme started in 2012. This is a horticul-
ture programme on 20 hectares and 600 square meters plastic house, producing vegetable for 
communal catering and providing employment for 87 people from the poorest families.  

Henk de Haan (1993) pointed out the importance of images and public discourses on evaluation 
and political decisions about farming. The trendy alternative food networks, urban farming, sus-
tainable food production, “political consumerism” (Seyfang 2006) are normative and discourse 
oriented terms. In Hungary the political discourses about rural questions focus commodity farm-
ing and disregard rural complexity. In Hajdúnánás for a long time the public discourse was about 
land privatisation and land property. Proclaiming land-use based local social policy and Nánás 
Ware (farmers’ market) campaign for promoting local food changed local discourse. At first pub-
lic opinion was pessimistic about new social land use programme saying that participants with 
inadequate knowledge are not tenacious and unable to work hardly. The mini plot “farmers” after 
the first programme year success were proud of their achievement and replaying to negative prej-
udice. As interviewees said the derogatory evaluation inspired their persistency to work on sub-
sistence mini-farms.  

The cooperation and inter-relationship between the local economic elite and political leaders, the 
local oligarchy highly determined commodity and subsistence farming. From late ninnies to 2010 
a political coalition, supported by a mega holding (6000 hectares, privatised state farm), dominat-
ed local policy arena which paid less attention to social problems. A new policy network of fami-
ly farmers replaced this coalition in local power and the new stakeholders started managing 
small-scale subsistence and social farming. Without understanding power relation layer an im-
portant component of farming would remain undiscovered.   

In conclusion, Hungarian and other farming households and their farms in new EU member 
states are integrated into market, agricultural structures and policies in very varying ways but not 
only lifestyles, needs for safe food or survival of structural changes impact farming activity but 
long term habitus and (local) power relations are important research themes. The paper has con-
sidered layers of farming, as analytical tools, in the CEE countries and argued for extension of 
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investigational fields and dimensions which do not simplify research tasks but may give better 
understanding of subsistence (and commodity) farming and it may contribute to renewing farm-
ing studies inside entire European Union.  

Figure 1. Private and corporate actors in Hungarian agriculture, 2005. Source: on the basis of Kapronczai 2007 
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Abstract: Modern information-based technologies, such as self-driving tractors, GPS, milk ro-
bots, automated egg production, satellite data and social media, will change farm practices and 
agricultural structure and contribute to the prosperity and resilience of farming systems. Based on 
macro-trends and niche developments we argue that the food chain will become much more data-
driven, based on up to date ICT. It will move away from a situation characterised by a low level 
of integration of data. This has a large potential impact on issues like sustainability, food safety, 
resource efficiency and waste reduction. 

The economic effects of such developments are still to be explored. At first sight it could lead to 
more closely integrated supply chains that makes the farmer act as a franchisee with limited free-
dom. But the opposite could be true as well, with more transparency and easier options for direct 
sales in consumer food webs, using social media and smart solutions for the ‘last mile’ delivery.  

Like with previous technological developments, not all farmers will invest in new skills and 
where technologies are saving labour, farms will get bigger. Some farms or regions will become 
less competitive if the basic infrastructure (e.g. in broad band internet or GPS systems) lacks. 
Competition between advisors could increase, if they are able to serve farmers digitally. That 
could also mean that a part of such value added activities moves from the most remote rural areas 
to regions with clusters of knowledge.  

As Allen and Lueck (2002) showed in their “Nature of the farm”, that family farms are character-
ised by a low level of specialisation of the farmer’s tasks, as the markets does not provide enough 
incentives to specialise. Due to a low profitability with a high level of risk and especially high 
transaction costs in factor markets as a result of moral hazard, family farms are competitive over 
more industrial holdings in most types of farming. ICT, higher food prices and demography could 
change that. 

Keywords: ICT, family farms 

 

Introduction302 
In the farm sector the use of ICT technology has increased strongly over the last decade. Preci-
sion agriculture techniques have been introduced successfully (Henten et al, 2009) and produces 
much data . Based on satellite data field operations can be very precisely located. This makes it 
possible to increase labour productivity by making machines bigger (for example, a 24 meter 
broad spraying machine must be driven by such technology to keep a tractor on exactly the right 
track, otherwise the arms of the spraying machine would move too much), and by precise appli-
cation of pesticides and fertilizers (also reducing pollution). Combining remote sensing data on 
crop growth and farm data on crop interventions (and ex-post yields) lead to more informed deci-
sion making. But data are still hardly shared with advisors or the processing industry, analysed by 
                                                 
302 Part of the text in the introduction has been taken from Poppe et al. (2013). 
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intelligent software or combined in regional analysis and advice. That will probably change in the 
next years (see section 2.1). 

Glasshouse horticulture has more control over its production conditions than open-air activities. 
Glasshouses have become wired with sensors and computers to steer the production process in an 
optimal way. In dairy farming milking robots have been introduced successfully on family farms 
in North Western Europe where labour is expensive and farmers are highly educated. The use of 
sensor technology is increasing: cows increasingly will be measured with sensors as intensely as 
sport athletes; sensor data being much better than the human eye at predicting diseases or the op-
timal time for insemination. 

In agri-logistics tracing and tracking has become standard. The food scares (dioxine crisis, BSE) 
have stimulated that development, partly via European law. In some cases this has led to ad-
vanced systems that include the consumer stage. Barcodes are already used to provide consumers 
with information on the ingredients in food products. Retailers are using apps on smart phones to 
support consumers and to increase brand loyalty. Such apps help to create shopping lists and op-
timize shopping routes in the store. Tesco has taken the idea one step further in an experiment in 
South Korea where the supermarket comes to the consumer in a virtual form, projected on the 
wall of the metro station, as an alternative to an online shopping service. Home delivery systems 
are becoming more widespread. Sharp falls in prices of delivery services, also due to the liberali-
sation of the post and parcel market as well as the labour market, have helped farmers to set up 
web shops. ICT will further help to solve the so-called ‘last mile’ issue in several ways, from 
dynamic routing trucks to opening and closing the door of a garage or box by Internet via a phone 
call.  

This list of examples shows that several actors in the food chain make already advanced use of 
ICT and experiment with new developments. However this is just the start of what could become 
a revolution in agriculture, not unlike the introduction of the tractor and pesticides in the 1950s. It 
will change the way farms are operated and managed and it will change farm structure as well as 
the food chain in unexplored ways – just as in the 1950s the changes in the next three decades 
could not be foreseen.  

This bold statement will be substantiated in the next section of the paper. We will argue that the 
current crisis is not an economic one, but a systemic one, where institutional innovation is need-
ed. And we show how different actors in the food chain will use ICT to solve some of their major 
concerns, and why governments are supporting that. 

One of the things that governments support is the building of an infrastructure to exchange data. 
With the Internet of Things we have entered the era of big data. But especially in sectors with 
many small players, like agriculture, there is a need to invest in software that makes data seam-
less available to business partners and government agencies – like large firms already do internal-
ly in their Enterprise Resource Planning (ERP) systems. These firms now have a need to connect 
to the digital data of farmers and logistic service providers. Section 3 describes an example of 
such software, which is in the making in the EU’s Future Internet Public-Private Partnership.  

That brings us to the research question of this paper: how will big data, exchanged between farm-
ers and their business partners change the nature of farming? In order to answer this question, 
first the impact of ICT on agriculture is introduced at the macro level and at the level of the food 
chain (section 2). It will be argued that ICT is resulting in a new breakthrough technological-
economic cycle (long wave) that will revolutionize agriculture. The application of ICT has re-
sulted in big amounts of data in food chains that are often poorly integrated. For a real break-
through at a macro level data exchange platforms are needed to enable that these data will be 
used for better decision making throughout the food chain. Section 3 introduces the project FIs-
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pace as an example of how the European Union in a public-private partnership construction (The 
Future Internet PPP) is developing such infrastructure. Next, the paper will discuss three areas of 
changes in the farming systems induced by a seamless exchange of (big) data in food chains. 

First of all, section 4 describes how the market for farm management software is changing into a 
market for apps and data. This is a direct (and intended) consequence of the example in Section 3.  

Second are the changes in the food chain (section 5). The most obvious change is that tracing and 
tracking, not only of products, but of their full history of treatments will become a reality. This 
will lead to more influence from business partners on the farm decision making. Either by pricing 
environmental aspects, by advice or by contract. Service level agreements by advisors and e.g. 
companies that sell machines are possible. We will refer to value chain analysis and contract eco-
nomics. Food chains themselves will also be revolutionised by ICT, including developments in 
logistics and the (food) factory of the future. Here we will deal with only one scenario: the direct 
sales of farmers to consumers, that becomes more easy with the internet. 

The last important change, linked to the issue of more control by the stakeholders of the farm, is 
the organisation of the farm itself. As Allen and Lueck (2002) showed in their “Nature of the 
farm”, family farms are characterised by a low level of specialisation of the farmer’s tasks, as the 
markets does not provide enough incentives to specialise. Due to a low profitability with a high 
level of risk and especially high transaction costs in factor markets as a result of moral hazard, 
family farms are competitive over more industrial holdings in most types of farming. ICT in addi-
tion to higher food prices and demography could change that. We discuss this, based on the theo-
ry of Allen and Lueck (2002) in section 6. 

As these developments are partly speculative and not very much researched, the paper concludes 
with some suggestions for the future research agenda. 

The ICT revolution 
 
Long-wave theory303 
Over recent years the economic outlook in many countries has deteriorated strongly. The finan-
cial and sovereign debt crisis has led to leading European politicians arguing that this is ‘the big-
gest crisis in the life of the Euro' and even 'since the depression'. Historical economic analysis of 
long-term business cycles supports this view (Perez, 2002; Perez 2010). Economic development 
since the first industrial revolution has been driven by technological-economic cycles (waves) 
that take about 50-60 years to complete (Figure 1). These waves start with a new technology that 
is not necessarily a new invention but becomes cheaper at such a startling speed that it has big 
effects on how societies are organised. This is what is now happening with ICT: the microchip 
that Gordon Moore invented in 1971 still doubles in capacity and halves in price roughly every 
18 months. 

Such a breakthrough typically happens in a period of standstill with capital searching for new 
business opportunities. After this phase investors become too enthusiastic, resulting in a financial 
bubble. That leads to a crash: the current financial crisis can be interpreted as the mid-life crisis 
of the ICT wave. Historically, such a period is a turning point that calls for institutional innova-
tion, in which new ways of working are accepted. Rules are put in place to make new technolo-
gies work in situations (of older industries like agriculture) that until then had not innovated with 
the new technology. At the same time higher incomes and labour costs support the adoption of 
new technologies. This happened in the 1950s with tractors and chemicals and could now happen 
again with ICT. 

                                                 
303 Section based on Poppe, 2009, Poppe et al, 2013 
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It is based on the ICT experiences reported in the introduction above and the trends at the macro 
level that we think that ICT will strongly change the food chain in the coming years, based on the 
exchange of data between partners.  

 
 
ICT in the food chain 
The current food chains are confronted with several business issues and societal challenges. Fig-
ure 2 summarizes how more data and ICT contribute to the development of new business models 
and the relevant policy challenges: more advice bundled with technology; precision farming; bet-
ter service concepts in logistics; segmentation in the food industry to cope with heterogeneity in 
farming and among consumers; and consumer decision support.  

  

Figure 1: Long wave theory 



 

Figure 2
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The issue is even more complex, if one realizes that the data exchange between e.g. farmers and 
their cooperative or robot supplier leads to digital data that has to be used by third parties: the 
accountant needs access to the electronic invoices of the cooperative, the farm management sys-
tem, the veterinary and the herd book needs access to the data of the cows milked by the robot.  

Data needs to be exchanged with common standards and we need an Agri-Business Collaboration 
and Data Exchange Facility (an ABCDEF) as an infrastructure for this data exchange. This is a 
common pool investment, and the European Union has understood that it should help to build 
such infrastructure in the FIspace project of the Future Internet Public-Private Partnership. 

FIspace (www.fispace.eu) can best be imagined as a business-to-business software tool compara-
ble to LinkedIn or Facebook – a social media service that connects companies (instead of per-
sons) and companies’ operations. Businesses can contact each other (or a government agency) 
and start a collaboration. They could, for instance, detail a contract and specify which data they 
would like to exchange, the standards the data will conform to (e.g., EDIFAC or XBRL), and 
under which circumstances the exchange will occur. This could be data like invoices or delivery 
notes, but also Internet of Things data that allow for real time tracing and tracking. 

Sharing such data should be as easy as uploading a photo on the social media, but here the anal-
ogy with the social media in private life ends. Companies may be more willing to maintain con-
trol of their data, specifying access and use rights, and whether their data can be centrally stored 
with a third party. Companies typically have their own databases (those CRM and ERP systems 
or e.g. simpler farm management systems) and use web services to connect them to each other. 
SMEs can use specialized software applications to store their own data ‘in the cloud’. Because 
companies wish to maintain control of their data, FIspace does not store the data exchanged be-
tween companies. It only stores the links between companies and the rules that have been speci-
fied to share their data. 

Another difference between companies and consumers is that companies need much higher stan-
dards of security for their data management. The Future Internet technology on which FIspace is 
built makes this possible, e.g., by encryption and selective access rights. Once the data is avail-
able in a digital form it becomes attractive to employ the data in business processes using special 
software, similar to how apps on mobile telephones or tablets enrich external data. For this rea-
son, FIspace has an app store in which app developers can market and sell their software (see 
Poppe and De Smet, 2013 for more information on FI-PPP and FIspace). 

Essentially such ABCDEF-software makes it possible to give business partners (and govern-
ments) access to data of farms and farmers to combine data from different sources. That has im-
portant economic consequences and will help to make the food chain much more sustainable. In 
the next sections, we explore three main areas of the effects, i.e. i) the impact on the market for 
farm management software, ii) the changes in the food chain and iii) the organisation of the farm 
itself. 

The market for software, apps and data in agriculture 
There is a wide diversity among European agricultural holdings in terms of farm type, size, geog-
raphy, language etc. Network and communication infrastructures, software, service and media 
technologies systems thorough the agrifood chain are predominantly produced and distributed on 
a national or regional basis, or by manufacturers in relation to specific subsectors. The companies 
selling farm management software have often been established in the 1980s with the introduction 
of the PC and are SMEs active in a national market. Their revenue stream is often relatively 
small, based on maintenance contracts from a declining number of farmers. Due to the software 
trends (like cloud technology) they are confronted with rising costs, especially if they have to 
build in new functionality based on Internet of Things data that becomes available.  
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This situation increases the costs of producing devices, software, service and media technologies 
systems, it slows down the introduction of new products to the market, and it causes frustration 
among the stakeholders throughout the agri-food chain. Not only is data sharing between systems 
nearly absent, but there is also little tradition for incorporation of standardized components into 
the systems. 

ABCDEF’s like FIspace and Future Internet technologies (as introduced in the FI-PPP) will 
change that. FIspace puts an infrastructure to exchange (or better: to give access to) data central 
for software-providers. In this cloud-based business-oriented social media the users (like sme and 
farms) can make the data they control available to apps. Apps can be bought (or downloaded 
free) in an app store, like the current app stores on mobile phones.   

Apps will replace some - and add new - functionality of the farm management information sys-
tems. Such apps can be build cheaper with Future Internet standardized software-components (so 
called enablers, like a standard component for a web-shop or to run an auction). This implies that 
app builders don’t have to worry about organizing the access to data, as long as they use the data 
standards in which farmers have access to their data.  

As FIspace is a European or global service, this also means that app builders have access to a 
large European or global market with much more potential clients than software makers in their 
current national markets have. Besides specialized apps for sale, governments, researchers, ngo’s 
or businesses in the food chain might want to provide services and advise to farmers in an app 
free of charge. 

For current FMIS this means breaking up their software to one or more apps that helps farmers in 
entering farm data manually, if needed in sync with data exchanged by the farmer (e.g. taking the 
data from delivery notes or invoices on pesticides bought and adding the information on the use 
on a particular crop in a particular field by entering additional data on a mobile telephone using 
its location service) and to apps that help farmers to interprete the data. For a first example of 
such a Future Internet based farm management system we refer to Kaloxylos et al. (2014). 

The technological developments in this way replace a market for farm management software with 
a market for ABCDEFs (with FIspace as a first product in this category) that have an embedded 
market for apps. An intriguing question is if this would also lead to an embedded market for data. 
Currently nearly all data are exchanged free of charge. Exceptions are ticker data from stock 
markets and marketing data (e.g. viewer statistics of TV programs). In agriculture data is used to 
prove that products are of a different quality (e.g. organic) and lead to a higher price for the prod-
uct, but data itself is not priced.   

Changes in current food chains 
A seamless exchange of (big) data in food chains will have a big impact on food chains. Im-
portant changes include: i) the end-to-end tracking and tracing and virtualisation of food chains, 
and ii) the emergence of direct farmer-consumer markets supported by ICT. 

 
End-to-end tracking and tracing and virtualisation 
The most obvious change is that tracing and tracking, not only of products, but of their full histo-
ry of treatments will become a reality. This will lead to more influence from business partners on 
the farm decision making. Either by pricing environmental aspects, by advice or by contract. Ser-
vice level agreements by advisors and e.g. companies that sell machines are possible. We will 
refer to value chain analysis and contract economics. Food chains themselves will also be revolu-
tionised by ICT, including developments in logistics and the (food) factory of the future. Here we 
will deal with only one scenario: the direct sales of farmers to consumers, that becomes more 
easy with the internet. 
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With cloud-services like FIspace the tracing and tracking of products becomes much easier. Sell-
ing business partners can share the data on the history of the product towards the buyers in the 
next stage of the chain. This implies that apps for consumers can provide information on the 
product, all the way back to the grower of the product and its seeds. This even holds for complex 
products like pizza’s that are made of many ingredients. 

Such data can also be used for real-time virtualization: through sensing of physical objects on 
different levels of aggregation (e.g. product, box, pallet, container, truck) rich and globally acces-
sible virtual representations of these geographically dispersed physical objects can be created 
(Verdouw et al., 2013). Virtual objects must provide multiple views for different users, having 
distinct purposes of usage. Visualisation plays an important role to create views that are experi-
enced by human users as reality. As in a kind of Second Life environment one could ‘walk 
through’ the supply chain and see what is going on at which stage at any moment, and what its 
history is. This is not only fun for children to see where their milk came from, or to see where the 
online ordered bottles of olive oil are on route to the consumer. Real time virtualization has first 
of all practical use in business processes. Examples are applications for advanced visioning (in-
cluding high-speed/low-cost solutions, 3D, and internal features such as ripeness) for quality in-
spection of food en flowers based on (mobile) augmented reality. 

The exchange of data will also make it possible to add more (computer) intelligence to the chain,  
including monitoring, problem notification, deviation management, planning and optimisation. 
Examples of food-specific intelligence functionalities are apps for early warning in case of food 
incidents or unexpected quality deviations (e.g. temperature or humidity changes), advanced 
forecasting about consequences of detected changes by the time the product reaches destination, 
e.g. dynamic simulation of best-before dates. This could also lead to dynamic pricing and less 
waste. 

This development will contribute to more sustainability: food processors, retailers and consumers 
can trace products to their source and investigate the different aspects of sustainability of individ-
ual products or batches of products. They can give feedback to farmers or penalize the least sus-
tainable producers. 

It is unclear to which extent the tracing and tracking as well as the real-time virtualization ser-
vices will be provided by current service providers, including ICT suppliers and auditing firms, or 
if also new types of service companies will be established. As transaction costs change with such 
ICT solutions, it is likely that the way the food chain is organized too. In some cases this will 
even lead to totally new chains that replace current ones. For instance auctions could go online, 
which makes it possible to sell the fish if the fisherman’s boat is still at sea. Another example is 
the direct marketing between farmers and consumers, the topic of the next session. 

Direct farmer-consumer markets supported by ICT 
There is an increased interest in ‘local’ as opposed to the dominance of ‘global’. Food has always 
been a means for consumers to profile themselves in a social environment, but in the last decade 
food culture has clearly grown in importance. Sustainability aspects are much discussed, by chefs 
as well as large segments of consumers and NGOs. The consumer market has become more het-
erogeneous. So has the farm sector. Reducing market interventions in the CAP gives farmers 
more freedom to produce as well as a pressure to choose their own strategy. With heterogeneous 
consumers and farm systems it becomes attractive to search for methods to match the demands of 
those segments (Poppe et al, 2013). 

By reducing transaction costs ICT enables collaboration in regional clusters such as local-for-
local food webs that deliver local, often organic, food products to local consumers, restaurants or 
health care institutions. The Internet plays an important role in these clusters to match local de-
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mand with supply and subsequently to manage last-mile logistics. The liberalization of postal 
markets and restraining of labour costs, especially for low-paid jobs, have supported the trend 
towards increased market share of web shops.  

 
Changes in the scope of the farm and farm organisations 
An interesting question is to what extent these developments in ICT are scale-neutral or will ben-
efit larger farms more than smaller ones – which in the past often has been the case with innova-
tions, especially if they improved labour productivity. 

The devices (like smart phones and tablets) involved in data sharing with ABCDEFs like FIspace, 
as described above, are not very costly. The breaking up of complicated farm management sys-
tems into apps, based on standard components and marketed in a European instead of national 
market, makes software cheaper. This all suggests that the trend to big data is not negative for the 
position of small family farms. 

They might even benefit more than large farms from options for direct sales in consumer food 
webs, using smart solutions for the ‘last mile’ delivery, as described in the previous section.  

However this picture could be far too rosy for the small farm. In the current food chains farmers 
have to invest in data gathering and farm management information systems to  satisfy demands 
for the food business and retail for tracing and tracking and quality assurance schemes like 
GlobalGap. As agricultural processes become more programmable (and are less dependent on 
unpredictable natural events), as investments are less general in nature but become more tied to 
specific products (such as know-how on how to grow organic broccoli) and marketing is a joint 
effort of a producer group and a retail chain (such as with some new apple cultivars), more com-
plex organisational forms appear, as relying on the spot market would be a big business risk for 
the parties in the food chain (Boehlje, 1999). Such developments away from bulk markets to-
wards more complex organizational forms favour larger farms, as it is as easy to contract 1000 
tons of potatoes as 10 tons. In the end this could lead to more closely integrated supply chains 
that make the farmer act as a franchise taker with limited freedom. ABCDEFs like FIspace coun-
terbalance that a bit, as they make a farmer less tied to the software of a supplier or food business, 
and reduce switch costs between chains. 

A second unfavourable aspect for small family farms is the fact that the monitoring of agricultur-
al processes will greatly improve. To understand why that is negative for family farms we have to 
address the question why we have family farms at all, and not large companies like in food busi-
ness, retail or other sectors. 

Markets generate income by making it possible to specialize, in roles like farm manager, farm 
laborer, investor and land-owner. In family farms, farmers combine several of these roles (espe-
cially those of management, investor-owner and laborer) when the market provides not enough 
incentives to specialize. There are two explanations why these incentives are too low. The first is 
that the risks are too high and the profitability too low. That leads to low interest (or too high 
profitability demands) of outside investors. Therefor large farms where farmers manage a large 
number of specialized laborers (like in a plantation) cannot compete with family farms that accept 
a lower profitability as long as it satisfies their income needs. The low profitability and structure 
of small farms is explained by the (inefficient) working of the labour market: farmers do not 
leave the sector easily as this means moving to the city, high switch costs and giving up tax ad-
vantages; they have a low opportunity cost, also as the total income derived from the farm counts, 
not the marginal revenue on each of the production factors. 

The second explanation, put forward by Allen and Lueck (2002), deals with the fact that the agri-
cultural production processes are difficult to monitor. That leads to moral hazard and an agency 
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problem: the investor cannot monitor the farm manager and is faced with the question if the man-
ager is not shirking and is correctly blaming the weather or diseases for the disappointing results. 
In the same way the manager wonders if the farm worker is not shirking on the field far away 
from his office. This Coasean way of thinking implies that the transaction costs of monitoring to 
address the agency problem determine the organizational form: it is a trade-off between speciali-
zation via the market or do-it-yourself to address moral hazard problems. 

Both theories that explain the strong position of the family farm imply that some future trends 
favour large non-family farms. The increasing prices and profitability make it more attractive for 
outside investors to invest in farming. This is a trend clearly seen in e.g. the Ukraine. Access to 
cheap labor from Eastern Europe in Western Europe also leads to more specialization. If the se-
cond explanation holds, then ICT is a clear thread for the family farm. With ICT monitoring op-
tions strongly increase and agency problems can be solved. 

Last but not least there is the thread of another change to the organization of the farm, and the 
rural area. Some activities could disappear from the farm when they become automated. In the 
past the dairy farmer looked to the behavior of cows to see if they should be inseminated. Now a 
sensor that measures activity or a milking robot does the monitoring and sends an sms that a cer-
tain cow has to be inseminated. An sms to the farmer or to the veterinary. This also could imply 
that some value added activities, like advice, move from the most remote rural areas to regions 
with clusters of knowledge where they are provided by ICT. It is more likely that the apps for the 
farmers are built in Berlin or Wageningen than in a remote area in Bulgaria. 

These effects are probably stronger in propriety systems that are linked exclusively to the ERP 
system of a big food business, retailer or supply company than in a system where switch costs are 
low. This favours and ABCDEF like FIspace over a propriety system, especially if one wants to 
support family farms. The analysis suggest that the era of big data is probably less innocent for 
the structure of farming than the low prices of smart phones and tablets suggest. 

Conclusion and research agenda 
In this paper we argued, based in the economic theory of long waves (Perez, 2002) that the use of 
ICT will increase strongly in agriculture in the next decade. “The agri-food chain will become 
much more data-driven, based on up to date ICT. It will move away from a situation character-
ised by a low level of integration of data, even though internally in companies a lot of data are 
already available. This will help solve the mismatch between current applications of ICT and the 
increasing need for intelligent solutions. Such a development has a large potential positive impact 
on issues like sustainability, food safety, resource efficiency and waste reduction” (Poppe et al, 
2013). 

To increase the integration of data and interoperability, investments are needed in common pool 
infrastructure like Agri-Business Collaboration and Data Exchange Facilities (ABCDEFs) with 
FIspace as an example.  

Our conceptual analysis suggests that they lead to a market for such facilities as well as a market 
for apps and perhaps even for data. That could be superior to situations where farmers are linked 
to a propriety ERP system of a big input supplier or food business. This is especially true for fam-
ily farms. Overall however the trend to big data might have big consequences for how farms and 
food chains organized. 
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This conceptual analysis and the claims made by the developers of the Future Internet lead to a 
large array of research questions that need our attention. Preferably these questions should be 
tackled with empirical data. We group these questions in the following issues: 

 Estimate the costs and benefits of ABCDEFs in a number of concrete business cases 
 Analyse the European market for farm software, see if some small national markets for 

specialized farm types are indeed collapsing and can be replaced by apps in European 
markets 

 Analyse the pros and cons of ABCDEFs over propriety software especially with an eye to 
the effect on family farms. 

 Analyse how ABCDEFs support regional food webs in a number of concrete cases 
 Analyse how ABCDEFs support new services (business cases) in food chains 
 Analyse the regional effects of the trend to big data, especially the fact that some value 

added processes might end up with the industry or near universities and that some rural 
areas have a lack of ICT infrastructure. 

 New issues like the dilemma between privacy and transparency could arise. In some cases 
the ownership of data is unclear. Research is needed on how such property rights might be 
strengthened. In other cases the ownership of data seems to be very skewed to e.g. labora-
tories who analyze samples of farmers. 
 

It seems that until now the development of the Future Internet is dominated by research activities 
to design software and re-engineer business processes based on business modelling and value 
chain analysis. The economic effects and the longer term effects on the farm structure of the Fu-
ture Internet need more attention. Our first and rough analysis suggest that it is not necessary pos-
itive for the family farm, but that open systems with low switch costs are better than propriety 
systems where the farmer becomes a franchise taker of the big firms in the chain, tied with its 
software system. 
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“We manage what we can at pace we can”: small farmers’ 
development strategies in turbulent context in post-socialist Latvia 
 
Talis Tisenkopfs and Sandra Š mane  
 
Baltic Studies Centre, Latvia 

 

Abstract: This paper is based on the ongoing RURAGRI-ERANET research project RETHINK 
and preliminary findings from the case study in Latvia which focuses on resilience and develop-
ment trajectories of small farms. In Latvia up to 95% of farms are considered “small” and being 
only partially integrated in conventional agro-food systems and commodity chains. Often this is 
considered as blockage for agricultural development in the country and small farming is ap-
proached as residue of the past. We challenge this view from Beck's reflexive modernisation per-
spective which invites to reconsider the modernisation’s path in agriculture and we propose to 
look at small-scale family farming in the framework of resilience and sustainability. In particular 
we pay attention to small farms’ survival and development strategies under difficult socio-
political and economic contexts in North-East Europe, taking Latvia as an example. We look for 
‘hidden’ potential of small farms that equally might be an alternative way to look at ‘absences’ in 
the mainstream agricultural discourse. We approach the current structure, problems, opportunities 
and strategies of small farms also as the offprint of controversies of hitherto agricultural policies 
which stipulated, perhaps, one-sided model of modernisation giving preference to large scale 
technologically equipped farms.  

On the base of group discussions with national agricultural stakeholders, interviews with farmers 
and agricultural organisations, secondary data and literature review, we identified four place 
based development trajectories of small farms and corresponding farmer strategies: socio-
economic specialization of farm, integration in food chain and/or territorial economical networks, 
development of human capital and social inclusion. These can be considered as preliminary pro-
totypes of small farms development strategies or ‘models of engagement’ that will be further test-
ed and elaborated in the case study. We present also some emerging relations between the identi-
fied small farm development strategies and components of agricultural modernisation and their 
outcomes which are evaluated as a degree of integration between prosperity and resilience. We 
distinguish between high, medium and low level of integration between prosperity and resilience 
that can be achieved through farmers’ individual and collective strategies. At current stage of 
research it is yet difficult to establish how these particular trajectories are shaped by farmers 
learning, networking and communication with other food system actors and beyond and how they 
are backed upon local place-specific resources – these are the issues for coming case study analy-
sis.  

Keywords: Small farmers, sustainability, resilience, development strategies 
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Introduction 
Joanna is a small farmer. She lives in a bloc apartment building in a village of rg i in rural Lat-
via, some 100 kilometres from the capital city of Riga. She is English and has lived in different 
counties but having travelled to Latvia several times she fell in love with its nature and decided 
with her husband to move here five years ago. Children and grandchildren are spread across the 
globe and live in Australia and Canada but Joanna and James cherish their recently acquired 12 
hectares of meadows and forest and step by step settle up an ecological farm. James takes care of 
forest and fells tries to make hedges that fence a herd of alpacas – a new breed for Latvia and 
quite radical innovation. Before choosing their niche they considered also going into sheep but 
finally opted for alpacas because “their feet is so tender to soil and craftsmanship skills still exist 
in the neighbourhood to process the wool,” Joanna admits. While many small farmers are giving 
up agriculture and leasing or selling their land to agro-industrial enterprises and investment foun-
dations; while the young generation is massively moving out of the area, some smallholders do 
persist in creating their alternative living and ways of economy and some even move in with new 
ideas. There are some sheep farms around, a goat farm producing cheese and selling it directly to 
consumers, a wood craftsmanship with good reputation, an American church is helping some 
small holders to go develop care farming. Joanna is interested in landscape architecture and sees 
the development of her farm and neighbouring community in agro-ecological perspective. “We 
make use of land that has nearly gone into forests,” she says and concludes: “We manage what 
we can at pace we can”. There is no much hope in government support or acknowledgement what 
people like them are doing in Latvian countryside, but this even strengthens her self-confidence. 
The only real problem is wild boar – when the big biogas plant operator harvests maize in the 
fields next to Joanna’s (“and they grow and burn maize, grow and burn, year by year, year by 
year”), the boar comes to Joanna’s meadows and damages grass. 

This story might serve as an epigraph to real life situation of many small farmers in post-socialist 
countries like Latvia, their economic prospects, political profiling and individual endeavours. In 
this paper we try to understand and analyse why small farmers segment has been underestimated 
in post-socialist rural development policies. Upon the context which by large can be characterised 
as economically, politically and ideologically unfavourable for the future of these farms we pose 
a question why and how their liveability is still existing? How the small farms resilience and sus-
tainability strategies are developing in post-socialist context? From where does this potential 
originate? We specifically explore how it is developed and enhanced through knowledge sharing, 
farmers networking, and wider social interaction. And we want to understand are there reasonable 
policy networks, measures and instruments emerging that give hope to counterbalance the hither-
to totalistic prevalence of intensification and up-scaling policies and discourses in agriculture.  

Policies of silence, absence and marginalisation 
As Diana Mincyte has argued based on Lithuanian experience, small-scale and semi-subsistence 
farmers have been marginalised in post-socialist conditions and their role in advancing sustaina-
bility has been doubted although this group constitutes a considerable proportion among rural 
populations (Mincyte, 2011). In Lithuanian Rural Development Plans 2000-2006 strong language 
has been used to characterise subsistence farmers as ‘serious weakness’ and ‘obstacle’ to the de-
velopment (ibid, p.102). Similar observations about the scepticism and critical attitude towards 
small farms in agricultural and rural development policy documents in Latvia have been made by 
Cimdina and Raubisko (2012). The productivity-enchanted policy language employs expressions 
regarding small-scale farming like  low production capacity, low productivity, high costs per 
product unit, insufficient mechanisation, inefficient production, high labour use, low quality, little 
export-oriented.  

The principal national agricultural and rural policy planning document Latvia Rural Development 
Programme 2007-2013 contains several explicit references to the undesirable and detrimental 
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character of small-scale farming that hampers agricultural development. For example, “At the 
moment fruits are produced mainly on small plots from 1 to 3 ha, which is one of the major 
weaknesses of the branch” (Ministry of Agriculture, 2007, p. 32). “Despite the positive trends in 
milk sector during the recent years, it still remains rather fragmented - around 90 % of milk farms 
are small (with up to five cows). “Therefore the development of milk production and use of its 
potential are hampered by high production, processing and marketing costs, insufficient quality of 
products, lack of current assets and means for farm restructuring and modernisation”  (ibid, p. 
35). At the rationale of the support measure for the creation and development of enterprises there 
is the statement that the inability of small farms to develop competitive and market-oriented pro-
duction pushes potential rural entrepreneurs to stop their activities in rural areas. The same pro-
gramme also includes a measure targeted to deal with the small-scale structure. The support 
measure for restructuring of partly subsistence farms aims improving the number of market ori-
ented farms by restructuring the partly-subsistence ones. The attributed funding for construction, 
mechanisation and permanent crops are aimed at increasing the production capacity and competi-
tiveness, therefore pushing small farms towards the same competition track as big, commercial, 
intensive farms.  

Consequently, public support has been distributed following such political attitudes: recent evalu-
ations of the distribution of EU and national funds for agricultural and rural development testify 
that their biggest share has been attributed to a small group of big farmers (V veris and K lis, 
2011).  

Mincyte argues that devaluation of semi-subsistence economies and farmers exposes the work-
ings of contradictory political agendas that have shaped the implementation of the EU reforms in 
the new member states. 

The origin and fate of small holdings was inflicted by consecutive albeit disrupted policies – that 
of land privatisation in the beginning of 1990s (which in Latvia created a large number of private 
holdings) and farm modernisation policies introduced in the beginning of 2000 and especially 
enforced after joining EU in 2004 (which concentrated on the growth of bigger farms). Para-
phrasing Jan Douwe van der Ploeg’s expression, the peasants were given the land, but soon after 
many were cut off from agricultural development (van der Ploeg, 2008, p. xiv).  

Doubts about small farmers’ feasibility to develop in liberal economic environment permeate 
post-socialist policies and stem from a double-hardened argument of ‘globalisation’ and ‘catching 
up modernisation’. The liberal economic policies introduced in agriculture in Latvia after the col-
lapse of socialism coincided with unprecedented globalisation of markets and free trade. The 
newly established private agriculture sector had to adjust to those challenges. In response the pol-
icies gave a clear preference to the growth of bigger agricultural holdings with an argument of 
technological modernisation, scale of production and market competitiveness. This also gradually 
deteriorated the public attitude towards small farmers as valuable part of the economy and socie-
ty. 

We may say that small farming segment was politically deactivated and socially questioned in 
addition to difficulties to establish economically. The post-socialist and later new EU member 
state’s agricultural policies implied that the place of small peasants is to be taken by agricultural 
entrepreneurs well equipped to follow the logic of the market and respond to government incen-
tives. Small farmers do not fit well in this logic. Even if they demonstrate entrepreneurial 
achievements, create alternative market niches and introduce innovations, they often remain un-
der the radar of mainstream policies.  

Therefore the current thinking of rural sustainability and resilience faces a fundamental challenge 
as to how to incorporate people, practices, economies and environments that do not easily fit into 
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the existing policy models and visions (Mincyte, 2011, p. 104).  This primarily relates the seg-
ment of small farmers and critical revaluation of their potentials. 

Van der Ploeg (2008, p. 3-9) distinguishes between three modes or ideal types of farming which 
can be observed in contemporary societies. The first mode is peasant farming traditionally char-
acteristic to agrarian societies but also present in capitalist system in forms of distancing farming 
practices form mainstream markets by using clever mechanisms (for instance engaging in short 
food supply chains). The second mode is capitalist farming characteristic to industrial societies 
with large food processing industries, supermarkets and globalised supply chains. The third mode 
is entrepreneurial farming which epitomises the recent phase of globalisation and modernisation 
emphasising scale enlargement and intensification achieved through technology. Entrepreneurial 
farmers are seen as actively engaging in market dependency; if they succeed they join the ranks 
of export oriented corporate farming sector. 

Despite of produced unintended negative consequences of policies of small farm ignorance, si-
lence and marginalisation, such as rural poverty and exclusion, out-migration and land takeover 
by foreigners, there are other alternatives for small farmers that have been discussed in scientific 
literature and examined practically in farming communities like alternative agri-food networks 
(Maxey, 2006; Maye and Kirwan, 2010), local food systems (Feagan, 2007), short food supply 
chains (Renting et al, 2003; Galli et Brunori, 2013; Kneafsey et al, 2013), civic food networks 
(Seyfang, 2006), periurban and urban agriculture (Jarosz, 2008), agricultural and food move-
ments driven by farmers and other social actors, etc. In the next chapters we examine how ideas 
of these conceptualisations and practical developments can form an alternative framework to re-
consider and analyse resilience and sustainability of small farms.   

Alternative frameworks to revalue resilience and sustainability potential of small 
farmers   
Even from the standpoint of the poor efficiency argument the criticism of small-scale farming 
does not keep well the route anymore as increasing number of scholars establish the economic 
efficiency advantages of small farms who are found to be as or even more productive, efficient, 
and contributing to economic development than large farms (Rosset, 1999; Lerman and Sutton, 
2006; Masterson, 2007; Altieri, 2009). Small farmers worldwide produce from 2 to 10 times 
more per unit area than do larger farmers thanks to their labour intensity and quality, multiple 
cropping, high use of non-purchased inputs, more efficient irrigation and use of resources 
(Rosset, 1999). 

However, such uni-dimensional agricultural model which heralds exclusively productivism and 
efficiency and its supporting policies have been broadly criticised due to their social, environ-
mental and economical damages. Beck’s (1992) thesis of reflexive modernisation puts forward 
that industrial agricultural production has provoked unintended destructive side effects which 
cause threats and damages to ecosystems and cultures from local to global levels. Those hazards 
destabilize and put into question such agriculture’s foundations and the whole system of its polit-
ical and economical management. Public awareness about the negative effects of industrial agri-
culture is raising and environmentally and socially more conscious agriculture is at growing de-
mand.  

As alternative to techno-economic approach to agriculture, more complex, systemic visions have 
been developed which capture and illuminate farming as multidimensional activity closely inter-
twined with and embedded in other socio-ecological systems. They broaden the scope of techno-
logical progress and profit at agriculture and grasp also environmental, social and cultural signifi-
cance of farming. By that they open “rehabilitation” gate for small-scale farming.  
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During the 20th century in the Western world under the regime of technological progress and 
productivism in the neoliberalism shell, sustainability of agriculture has been mostly of alterna-
tive, marginal or secondary concerns. Since the UN Stockholm Conference on the Human Envi-
ronment in 1972 the ecological dimension of sustainability has been officially brought forward at 
global scale and later it was followed also by the social one. In agricultural and food systems sus-
tainability is related to a broad range of practices which in one way or another aim at balancing 
economical, environmental and social goals, like reduction of ecological footprint, improving 
ecological diversity, establishing fairness and equity in food chains, improving food quality and 
security etc. Organic farming, fair trade initiatives, short food supply chains are just few exam-
ples of how sustainability principles in agriculture are put into practice. 

When examining those initiatives closer, we can detect that many of them are predominantly 
composed of small farms. Ousted from or being at the margin of conventional markets and food-
chains and their supporting systems small farms are often at the origin of establishing alternative 
local food production and consumption initiatives. Those initiatives are more than farmers’ re-
sponses to growing concerns about food. They offer them new ways to ensure their livelihoods, 
well-being and farm development. Those alternative initiatives represent also new governance 
modes where local farmers re-establish their decision making power and co-produce rules. As 
Bird and Ikerd (1993) states, knowledgable people with a sense of ownership, empowerment and 
independence is a primary requisite of sustainable agriculture. Often such alternative food pro-
duction and consumption networks involve also intensive learning and knowledge processes, re-
sulting in innovative outcomes that boost not only farms but the whole local community and terri-
tory therefore provoking broader sustainability’s spillover. 

Agroecology provides an alternative understanding of agricultural sustainability accordingly to 
which it should be regarded into a broader context of the whole agroecosystem with many inter-
acting environmental, economic and social components and not as narrow sustainable technologi-
cal solutions to production problems. Sustainability of agroecosystems lies on the principles of 
natural and traditional (local) agroecosystems which provide evidence of how local ecological 
and cultural systems co-evolve with their local environments in time (Gliessman, 2008). Small 
farmers, often underserved by agricultural knowledge and innovation system (AKIS) institutions, 
base their farming practices on their complex local knowledge of the place which is developed 
over long time, even several generations. In contrast to modern conventional agroecosystems who 
focus on socio-economical goals and have degraded their ecological foundations, many tradition-
al agroecosystems composed of small farmers demonstrate wise application of ecological 
knowledge to ensure their food and livelihoods in long-term (Altieri, 1990). The transformative 
evolution in the interaction of natural and social worlds stressed in agroecology leads to the idea 
of resilience. 

Although sustainability slogan has introduced changes both in perceptions of agro-food system 
and its practices, it has proven to be highly contested concept and sometimes loose when applied 
in real-life situations when its ethical aims have been lost in front of instant pragmatic motives. In 
addition, as the dynamic, unpredictable and interconnected nature of contemporary world de-
mands not only sustainable but also highly (pro-)active, flexible and adaptive position, resilience 
paradigm turns to be better appropriate to deal with sustainable development practices over time 
in unstable, non-predictable, changing environments. 

Resilience is understood as any system’s capacity to absorb change, reorganize while maintaining 
its characteristic structures and continue to develop (Folke et al, 2008). Attributed to farmers, 
resilience means their capability to cope with, make use of and adapt to changing, often disadvan-
tageous, conditions. That capability is forming from interaction of individual and place-specific 
resources. It involves knowledgable flexibity which is made of farmers’ existing knowledge 
stock, learning position and place-specific competence: knowing and using of local resources, 
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opportunities which are at their closest reach. Darnhofer (2010) concludes that general resilience 
building factors of farms are the same which have been identified as characteristic to social-
ecological systems (defined by Folke et al. (2003) and Berkes (2007): (1) learning to live with 
change and uncertainty, (2) nurturing diversity in its various forms, (3) combining different types 
of knowledge and learning and (4) creating opportunity for self-organization and cross-scale link-
ages. Small farms across the world developed in harmony with the specific local conditions ex-
hibit a great diversity of practices and knowledge as well as autonomy and therefore prove to 
have a high potential of resilience (Altieri, 2009). 

Multifunctionality of farming is closely linked to sustainability and resilience. It explicitly evokes 
the many dimensions and respective functions farming involves in providing environmental and 
other public goods. Diversity in on-farm practices is acknowledged also as strengthening farms’ 
resilience (Lin, 2011; Darnhofer, 2011) Pluriactivity practiced in small farms provide a base from 
which rural households are able to sustain their livelihoods, thus „ keeping ‘lights in the win-
dows’ and retaining populations in areas from which they would surely have been lost if farm 
amalgamation had proceeded” (Shucksmith and Rønningen, 2011).  

To sum up the presented frameworks, in order to better capture the role of small farmers in agri-
cultural and rural development the very notions of agricultural and rural development and at-
tached to them agricultural, political and scientific practices still has to be reconsidered. Sustain-
able and resilient agricultural development has to be regarded as a constant process of actors’ 
learning and adaptation of their practices to suit them to their dynamic contexts. Sustainability 
and resilience are encoded in multiple long-term outcomes of farmer practices in terms of their 
quality of life, ecological situation, rural landscape, prosper and viable rural communities, food 
quality and security, soil fertility etc, not in yearly production outputs. From such a long-term and 
processual estimation point of view, the contribution of small farms to agricultural and rural de-
velopment is better captured. 

Agricultural development has to be regarded in relation with environmental and social systems 
and processes. This points to its connectedness: connectedness of social, environmental and eco-
nomic aspects of farming; of various actors; of local and global scales and dynamics; to past 
events; of “expert” and lay knowledge etc. 

Connectedness as relations between distinct parts evokes the diversity as immanent characteristic 
of sustainable and resilient agriculture. There is no single pathway of sustainable agriculture; in-
stead there are diverse practices implemented in different combinations of actors, resources, 
goals. Diversity in agricultural development, maintained by small farms, allow for a wide range 
of social, economic and environmental potentialities to exist so that also future generations have 
possibilities of reaching their sustainability aims (Shucksmith and Rønningen, 2011). 

Taking into account the many expressions of sustainable practices it becomes clear that they are 
place specific and locally embedded – they are local people’s developed solutions that considers 
and suit the best to their opportunities and specific local conditions. This points to the role of lo-
cal knowledge and permanent learning. 

In order to better recognise and advance small farm sector, new governance modes should be set 
in place which base on the diversity of resources and in particular put in value the often neglected 
local and tacit ones. Despite growing witness on the contribution of small farms to sustainable 
and resilient rural and agricultural development (Saraceno, 1994, Shucksmith and Rønningen, 
2011; Altieri, 2009; Mincyte, 2011), there are still few research witnessing how these principles 
of sustainability and resilience embodied in alternative food production are translated and experi-
enced in practice (Maxey, 2006). In order to provide some answers on the question how small 
farmers are actually succeeding to develop their farms in sustainable way and contribute to 
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broader rural development, despite often disadvantaged social, political and ecnomical contexts, 
the following chapters will illuminate our current research on small farms’ development strate-
gies in Latvia implemented within ERANET – RETHINK project. 

Methodology 
The paper is based on several methods of data collection and analysis. First, we organised a na-
tional stakeholder seminar within RETHINK project framework which gathered 20 participants 
representing the main stakeholder groups: the farmers and their organisations, the Ministry of 
Agriculture, the Association of local municipalities, The Latvian Rural Advisory and Training 
Centre and agricultural research organisations. The discussion concerned the issues of definition 
of small farms, their development problems and opportunities, the existing and potential solutions 
to the problems as well as stakeholder understanding of the meaning of overarching research con-
cepts: resilience, prosperity, governance and knowledge and learning. Second, we did a literature 
review and screening of existing researches and statistics about small farms in Latvia. Third, we 
use the data (interviews, workshop summaries, initiative descriptions and case study reports) pro-
duced in former projects to the extent they represent the small farmers’ problems and action strat-
egies. 

 
Results  
 
Problems of small farms 
The problems of small farms can be clustered in definition, technical, policy, knowledge and sci-
entific problems.  

Definition problems are experienced by various stakeholders as there is no one adopted and 
agreed definition what the small farms are and boundaries make this farm group distinctive. This 
is unsettled in statistics, agricultural census and policy documents and research papers. Various 
definitions refer to economic size unit, standard output, land area and other criteria. We also dis-
tinguish scientific problems in defining small farms related to multidisciplinary perspectives: 
economists tend to emphasise economic and productive criteria, whereas sociologists and anthro-
pologists include in small farm definition also social categories, like: family, gender, generation 
etc. The stakeholders expressed wish for a more complex definition of small farms and their ty-
pology resulting from RETHINK study which would combine economic and social vision. Alt-
hough this definition problem does not represent a direct difficulty in small farms’ operation, 
there are consequences through national and institutional policies which do not succeed to re-
spond adequately to small farms’ needs. 

Technical problems: Small farms are characterised by a range of problems which we cluster as 
‘technical’ including economic difficulties related to capital, labour and land availability; produc-
tion and technology related problems; marketing problems; and management problems. 

Policy problems: stakeholders and experts distinguish inadequate policies towards small farms as 
a specific kind of problem affecting negatively the small farmers economically (their role is often 
devaluated), but also psychologically (small farmers feel they are distrusted and their future 
doubted in agricultural policies).    

Knowledge is considered both by farmers and experts as major issue affecting small farms espe-
cially in terms of access to up-to-date knowledge sources, technological knowledge, marketing 
and management knowledge. Small farmers compensate inadequate knowledge support from 
official AKIS organisations by employing other forms of knowledge (tacit) and though mutual 
sharing. 
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All these problem categories are interrelated, of course. The long-term disregard of small-scale 
farming in agricultural policies has nurtured the development of support structures (be they 
knowledge, funding or service support) which discard small farmers from their target groups. 
Lack of technological, marketing and management knowledge aggravates even more “technical” 
problems in small farms. 

However, ‘problematisation’ of small farms is also an expression of power discourse and political 
struggles, for example between big land owners and their smaller neighbours. The problem defi-
nition in small farm segment is not value free and separated from power, policy networks and 
relations between influential and less influential agricultural organisations. The stakeholder 
workshop highlighted another aspect of ‘non-problematisation’ of small farms  – a discourse and 
self-definition among a number of small farmers who do not distinguish themselves as a prob-
lematic category, but carry on with their chosen farming style regardless mainstream policies and 
the general lack of appreciation from the policy makers. These farmers do not complain, utilise 
their capacities and ensure livelihoods, thus showing substantial resilience.   

Small farm development strategies  
RETHINK analytical framework (Darnhofer et al 2014) sees farm development as relational pro-
cess and non-linear ‘becoming’; there are different trajectories possible and farms development is 
contingent process. Transformative diversity is a key lens to break out from path dependency 
cementing the link between negative past and gloom prospects. No problems should be viewed as 
predetermining small farms to decline because there are multiplicity of contingencies and possi-
bilities and farmers actual responses to these. 

Based on the inventory of problems, opportunities and existing solutions identified and discussed 
at the stakeholders workshop it was possible to preliminary identify the four place based small 
farm development strategies which characterise their engagement in markets, territory and socie-
ty; these are: 

A/ Enhancing farm profile through diversification and/or specialisation: these are farms which 
combine traditional and novel ways of production in the given environment, develop niche pro-
duction or and high value added products; these may be also farms which combine farming with 
rural services, nature conservation, crafts, etc.;  

B/ Integration in food chain and/or territorial economical networks is another strategy. Small 
farms are integrated in conventional mainstream markets individually and through cooperation as 
members of agricultural cooperatives. They create also alternative market channels and mecha-
nisms through mutual networking and links with various food chain actors. Direct sales, farmers 
markets, specialised shops, outlets of local and organic products in supermarkets, participation in 
School Fruit programme, short supply chains are variations of this strategy. In this case interde-
pendencies along the food chain are considered, e.g. taking into account the strategies of proces-
sors, retailers, consumers; producer-consumer relations; drawing attention to social issues, taken 
up by food actors, like ‘health’, ‘environment’ etc. 

New territorial food networks manifest in emergent urban food strategies and localised food initi-
atives such as farmers markets, public procurement of sustainable food, community supported 
agriculture, etc. in all of which small farmers are keen participants. They show the role of munic-
ipalities as territorially based development strategy needs considerable coordination and facilita-
tion. Still few but some municipalities exhibit already explicit interest to support local producers 
through assistance to cooperatives and coordination of territorial specialisation. Region branding 
is relevant in instances when farm products are sold in bunch with other local products and ser-
vices. According to RETHINK methodology (Darnhofer et al 2014) in this case interdependen-
cies within a territory are to be considered such as the interactions between local networks, coop-
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eration between farmers, diversification at territorial level, cooperation with regional stakehold-
ers, interaction between agricultural and non-agricultural population. 

C / Development of human capital: According to the stakeholders, this strategy relates farmers 
education, development of entrepreneurial and management skills, availability of training and 
advice, involvement of young farmers and generational succession, new collaborative initiatives 
(social innovations) that empower farmers. 

D/ Social inclusion: A strategy that seeks to connect farmers and wider society in various ways – 
farmers participation in LEADER projects; services to urban dwellers; economic and social links 
with other rural residents; farmers multiple employment and part-time farming, etc. 

These strategies are rather ideal types or models of engagement of farms in market, territorial and 
civic structures. They are only preliminary identified and will be tested in case study. These 
farmers’ orientations may consist of multiple choices and activities, and in individual instances 
farmers may combine elements of several strategies and activities. The case study will amend 
these ideal type strategies and confront them with real diversity of small farms business models 
and social relations. It should be noted that farmers’ strategies are not solely their invention; they 
are constructed in interaction with many other stakeholders – market actors, policy actors, civil 
society.  

Farm strategies and agricultural modernisation  
In this section we outline relations between small farm strategies and agricultural modernisation 
conceptualised in RETHINK project as resilience, governance, prosperity and knowledge and 
learning. Resilience and prosperity can be considered as an outcome of modernisation whereas 
governance and knowledge and learning more relate the process of modernisation. The stake-
holder seminar helped to adjust the meanings of these scientific concepts (resilience, governance, 
prosperity, and knowledge and learning) to small farmers’ situation in Latvia and translate them 
in stakeholder language. Participants provided nuanced comments on cultural and research ap-
propriation of these concepts. 

Resilience in RETHINK project is understood as socio-ecological resilience distinguishing three 
aspects: persistence, adaptability and transformability (Walker et al., 2004, Folke et al., 2010). It 
includes adaptive capacity and transformative capacity. Learning is central component in resili-
ence as farmers have to learn to persist, adapt and transform. Different types of disturbances and 
risks at farm level require different resilience strategies (Darnhofer et al, 2010). At the territorial 
level, resilience may be linked to the concept of ‘potential’ as discussed in Shucksmith and 
Rønningen (2011). They point out that ‘potential’ is pluralistic, acknowledging multiple voices 
and visions. The national stakeholder groups seminar exposed some new and unexpected mean-
ings and connotations of resilience, for example – economic resilience of farms was not neces-
sarily associated with their economic efficiency and scale enlargement but rather with diversifica-
tion and cooperation; social resilience was strongly linked to farm family wellbeing, children and 
rural livelihood. 

Prosperity in RETHINK is conceptualised mainly as outcome of rural development and under-
stood as fair and lasting prosperity beyond the narrow materialistic view. According to Jackson 
(2009: p.37) there are three understandings of prosperity as: opulence, utility and capabilities for 
flourishing. Economic efficiency and material wealth is only a part of prosperity and this concept 
is strongly value laden and contested between two paradigms, that of economic profit and that of 
human wellbeing. Participants of Latvian stakeholder seminar referred to both kinds of meanings 
of prosperity. For small farmers prosperity as opulence might not be a primary objective; their 
construction of prosperity strongly underlies human value dimension referring to ‘quality of life, 
‘health’, ‘rural environment’, and other values as basis for small farm prosperity. This extension 
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of prosperity meanings into social values can build so called ‘value communities’ between small 
farmers and citizens/consumers who share similar values that subsequently can be basis for cer-
tain products and services value chains and contribute also to farm resilience.   

Governance in RETHINK is addressed from governance regimes, formal and informal institu-
tions and policy networks perspective. The national stakeholder seminar highlighted the role of 
local administrations as development enablers for small farmers. With regard to knowledge and 
learning RETHINK framework distinguishes between explicit / formal and implicit / tacit 
knowledge and emphasises relevance of collaborative learning in which farmers engage in differ-
ent networks and relationships of joint knowledge production with other farmers, researchers, 
consumers, NGOs, retail chain actors, etc. These networks are also places of innovation. There-
fore farmers’ participation in communities of practice, networks of practice, learning and innova-
tion networks is highly relevant for the success of their development strategies.  

 
Relations between farm strategies and agricultural modernisation: models of integration   
In this section we present some emerging relations between the identified small farm develop-
ment strategies and components of agricultural modernisation and illustrate these by examples. 
We apply the method based on comparing farm strategies and modernisation processes and out-
comes evaluated as degree of integration between prosperity and resilience. We distinguish be-
tween high, medium and low level of integration between prosperity and resilience that can be 
achieved through farmers’ individual and collective strategies. Below we shortly describe the 
development of three farms as examples of linkage between chosen farming strategies and resili-
ence and prosperity outcomes. All farms are relatively small scale and engaged in integrated fruit 
growing. 

Model 1 – Active integration in mainstream and alternative food chains through farms invest-
ment, learning, innovation and cooperation resulting in high level of integration between farm 
prosperity and resilience.  

The example is Dace’s farm specialising in fruit growing and having a side production of crops 
and cereals. The farm is run by a married couple in their 40s, it is 26 ha in size of which 6 ha are 
occupied by an orchard. Apart from fruit farming Dace works as part time consultant in fruit 
growing at the Latvian Rural Advisory and Training centre which gives her a good access to oth-
er knowledge institutes and farmers networks. Dace is also board member of the Latvian Associa-
tion of Fruit growing and a leader of producers group which recently has undertaken a joint in-
vestment project for building a cooperative fruit storage facility. Dace is actively taking part in 
training activities organised by Latvia State Institute of Fruit Growing (LSIFG) and Pure Horti-
cultural Research Centre and collaborating with the specialists from these organisations in organ-
ising farmers training events. Thus she acts as a knowledge broker between farmers and AKIS 
organisations and learns much herself. The farm is growing and after a period of technical devel-
opment (planting and orchard, buying equipment, learning technical skills and standards of inte-
grated fruit growing) now Dace together with the producers group are more engaged with build-
ing a more efficient market chain for local apple. The market channels include sales through the 
cooperative, direct supplies to bigger consumers (schools), participation at farmers markets (e.g. 
Kalnciema Quarter in Riga). The farm uses family labour and occasional seasonal workers.  Dace 
evaluates the economic conditions of her farm as favourable and living standard as decent, and 
she is optimistic about the farms’ future. 

Model 2 – Integration in alternative food chains through gradual growth, limited investment, in-
dividual entrepreneurship and innovation resulting in medium level of integration between resili-
ence and prosperity. 



 

1823 

An example is Livija’s organic fruit farm in Tukums district. Livija discovered growing buck-
thorn as her niche and specialisation through experience exchange with other farmers interested 
in organic fruit. The knowledge was acquired through personal contacts mostly. The farm devel-
opment process was slow, as Livija used few subsidies and public support programmes recently 
introduced for fruit growers. Her farm development trajectory represents a gradual accumulation 
of knowledge and increase in productive capacity. New impetus for a more rapid growth has been 
the recent regulation on artisanal production which favourably affected small producers, like 
Livija, who want to process part of their production. Livija started to produce homemade jams, 
juices and confectionery from organic buckthorn, apple, cranberries and other fruit grown on the 
farm. These are sold directly to consumers on farmers and open markets or directly on the farm. 
Livija continuously experiments with new recipes and consults specialists from LSIFRG regard-
ing new product developmet. Her farms resilience and family well-being are well connected and 
the farm has solid basis to continue with this mode of operation, however Livija complains about 
the difficulties to find credible workers and excessive government regulations for home produc-
ers. 

Model 3 – Sustaining small scale farming through family persistence, self-production, partial 
market engagement, farmers learning and participation in community based peer networks result-
ing in little or moderate economic income but relatively high integration between resilience and 
prosperity.  

Arnis’ farm in Jelgava district is representative to this model. It is a small farm of 10 hectares of 
which 2 hectares are occupied by an orchard. Arnis developed his farm slowly after restitution of 
land ownership after the collapse of socialist collective farms. He is a man in his 70s doing farm-
ing mostly alone, his children live in cities. However, Arnis has been innovative and entrepre-
neurial in making choices how to invest the step-by-step accumulated family savings, how to 
specialise and manage his farm. He is a member in local fruit growers community and attends 
occasionally training seminars; he also follows the news in fruit growing disseminated by the 
Association of fruit growers and fruit research institutes. Support from public funds has been 
marginal at his farm; however it was used to by plants and establish an orchard. He acquires new 
knowledge predominantly by self-learning and education from books, as well as attending train-
ing events organised by fruit research institutes and the Association of fruit growers. Production 
is mostly sold individually through small shops and open markets in nearby towns and Arnis is 
not a member in any agricultural marketing cooperative. This farm shows a slow modernisation 
process, mostly privately generated and with limited investment in farm buildings, machinery and 
other productive capacities. Resilience and prosperity outcomes are in fact well integrated, how-
ever their meaning is culturally and socially attuned. For example Arnis is affected by landscape 
contribution of his orchard, its beauty; he cares of health benefits of sustainably grown apple.  He 
can make a decent livelihood and family wellbeing through this style of small farming. However, 
the farm’s future might be challenged as Arnis’ age, the farm succession and willingness of chil-
dren to continue farming is unclear and demand for agricultural land by large scale grain produc-
ers in vicinity is increasing.  
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Conclusion 
Our research in progress allows to formulate some preliminary conclusions. 

Certain farmers’ strategies and especially combinations of strategies and their component  activi-
ties lead to better integration of resilience and prosperity as outcomes generally achieving par-
ticular farms sustainability prophiles. Active learning in combination with cooperation in market-
ing notoriously contributes to farm income, wellbeing and resilience, and in the end increases 
farm sustainability contributions. 

Particular farmers strategies identified are ideal type orientations. In reality farmers may combine 
various strategies or their elements. Relationship between small farm development strategies and 
farm modernisation outcomes are not straightforward. Even moderate economic performance can 
produce high degree of integration of resilience and prosperity at small farm level. Small farms 
surprisingly exhibit salient resilience potentials, and this in practice contradicts with the policies 
of absence and neglect, we highlighted in introduction. 

It is possible to identify several subsets of the above identified small farmers strategies of market, 
territorial, and social integration: 

 Subsets of market strategies 
o Market engagement through cooperation 
o Development and integration in nested alternative food chains and civic food net-

works through building direct links with consumers, other SMEs and NGOs 
 Subsets of learning strategies 

o Self-driven farmers learning through sharing with peers and sporadic use of pro-
fessional knowledge sources and AKIS services 

o Active use of multiple knowledge and information sources through participation in 
associations, cooperatives, knowledge networks of AKIS organisations and vari-
ous learning and innovation networks 

 Subsets of governance strategies 
o Membership in agricultural organisations 
o Representation, policy networking and lobbying through alliance building among 

agricultural organisations and bridging with policy and governance institutions 
(Ministry of Agriculture, local governments, state controlling institutions)  

 

Knowledge and governance in different ways infuse small farmers strategies and integration be-
tween these and modernisation outcomes (resilience–prosperity – sustainability integration). 
Learning in small farms segment is often based on informal networks and peer relationship. By 
engaging in more organised forms of learning (associations, cooperatives, collaborative projects, 
wider knowledge networks, etc.) small farmers get access to knowledge pool of different kinds 
(technical, economic, issue specific, etc.) and learning processes intensify with positive impact on 
farm resilience.   

We argue that small farms are ‘nests’ of rural resilience, prosperity and sustainability. They are 
also places of learning and innovation especially if network processes are activated. They are also 
places of rural innovation especially in sectors and areas where bigger farms have difficulties due 
to economies of scale and technological path dependency. Small farms are pioneering in niche 
products, special quality products, organic farming, fruit production, new labelling and certifica-
tion systems, etc. However, in turbulent market and political contexts they need social and politi-
cal recognition and a kind of ‘transition partners’ in their difficult ways towards resilience, pros-
perity and sustainability.  
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Abstract: This paper reports on a qualitative study into the factors that determine the flexibility 
of bovine farming systems. Flexibility is defined as the room for change, or the size of the choice 
set that remains available in the future. Using in-depth interviews in three stages, we identified 
several factors that leave the farmers with limited scope for change. These factors relate to the 
triumvirate government, agro-industry and research. A great deal of the work and activities of 
these three entities is embedded in a belief that the agricultural system is most benefitted by in-
creasing productivity, maximum biological control and technological optimization. As a result, 
they shape an environment in which farming systems that are managed from this point of view 
are favored at the expense of flexible farming systems. The factors that reduce farm flexibility 
relate to government regulations, the supply of advice and inputs from the agro-industry and the 
demand for output of the agro-industry as well as the knowledge produced by research stations 
and institutes. 

Keywords: flexibility, resilience, farming systems, cattle farming 

 

 
Introduction 
Farming systems in North-Western countries are becoming increasingly modernized, with an 
emphasis on biological control, technological fine-tuning, optimization and improving eco-
efficiency. Yet, this does not seem to contribute to a more robust agricultural sector nor prevent 
individual farms from experiences economic and social difficulties. This is evident from, amongst 
others, the frequency with which economic crises hit individual farms and whole subsectors, the 
growing demand for counseling and advice for farming families in financial problems and the 
rapid decline in the number of farms. Several scholars, both inside and outside academia, advo-
cate a shift in paradigm from one that is centered around optimization, control, technology and 
resistance to particular external shocks to one focused on resilience and adaptive capacity. Yet, 
research in this domain remains, save for a few exceptions, largely on a theoretical and conceptu-
al level and practical implications for policy makers and farm managers are lacking. 

Adaptive capacity refers to the degree to which the system can be adapted as a response to 
changes in its environment, and to the speed and ease of this adaptation. Managing a farm from 
an adaptive capacity point of view means maintaining flexibility and safeguarding degrees of 
freedom. Whereas flexibility is a concept that is well described in management science, in agri-
culture, literature remains mostly on a theoretical and conceptual level. Practical implications are 
often limited to statements such as “farming systems should be diversified in order to be flexi-
ble”. Knowledge on how to manage a farm and on how the research and policy environment 
should be designed in order to be stimulating for a flexible farm management approach remains 
scarce. There is a need to translate the – very interesting – theoretical and conceptual knowledge 
into practical knowledge. First and foremost, we need to understand what influences the flexibil-
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ity of farming systems. There is a general intuition that farming systems in developed countries 
today are highly specialized and optimized, but with a limited degree of flexibility. We need to 
understand why this is the case, and what factors have driven farmers to organize their farm into a 
less flexible direction. This knowledge may provide useful insights for researchers and policy 
makers when they want to design the research and policy environment such that it is more sup-
portive for a flexible farm management. Indeed, the fact that, according to general consensus, 
farming systems today are not flexible, suggests that the driving factors may not be supportive for 
managing a farm from the viewpoint of maintaining flexibility. The purpose of our study is to get 
a better understanding of the factors that support or counteract a flexible farm management. The 
results are expected to offer insights for researchers and policy makers into how they can support 
a more flexible farm management.  

This paper is structured as follows. In the next section, we summarize the literature on flexibility 
and resilience, with a focus on agriculture. The next section presents the conceptual framework 
for flexibility that we apply in our study and the methodology. The fourth section presents the 
results, the next section provides a discussion and further implications. The last section con-
cludes.  

 
Conceptualizing flexibility and resilience 
Flexibility is a concept that is already well-described and studied in management science (e.g., 
Aaker and Mascarenhas, 1986; Gerwin, 1993; Upton, 1994). In the agricultural domain, however, 
flexibility has yet to permeate research efforts, notwithstanding interesting research carried out in 
several research departments in Europe (e.g., Ingrand et al., 2007; Lemery et al., 2006; Hostiou 
and Dedieu, 2012; Darnhofer, 2009; Darnhofer et al., 2010a, b) and Australia (e.g., Kaine et al. 
2010; Kaine and Cowan, 2011; Cowan et al., 2013).  

In industrial economics and management science, flexibility is understood a the system’s re-
sponse to deal with uncertainty (Upton, 1994; Volberda, 1996) and as the ability of a system to 
respond, at a reasonable cost and appropriate speed, to planned and unanticipated changes in the 
environment in which the system is embedded (Slack, 1987). Many authors have indicated that 
there are different types of flexibility. This sometimes gives rise to semantic definitions. Howev-
er, given that there is empirical evidence that there might exist negative relationships between 
different types of flexibility, it is important to define which kind of flexibility one is referring to.  

The literature has also dealt with static versus dynamic flexibility. Static flexibility refers to the 
installation of possibilities to react to events that are more or less likely to happen. Firm that have 
this kind of flexibility have, for instance, overcapacities. This type of flexibility refers to situa-
tions that are more or less predictable. Dynamic flexibility is the capacity to manage the appro-
priateness of the firm to the environment. There are two sorts of dynamic flexibility. Reactive 
dynamic flexibility allows continuous reaction over time to a change in the environment. The 
firm reacts once the change is observed, and the flexibility relates the speed and ease with which 
this reaction can be performed. Pro-active dynamic flexibility consist in developing capacities for 
anticipation. This involves setting measures in place that allow practices, processes and products 
to be easily adapted before certain events occur.  

Strategic, tactical and operational flexibility. Weiss (2001) distinguished between tactical flexibil-
ity or the degree to which farm can adjust output levels and operational flexibility or the degree to 
which firms can switch between different outputs. His application on Austrian farms shows that 
there exist a negative relationship between both types of flexibility. By assessing both types of 
flexibility, however, he only assessed realized flexibility and not potential flexibility. Kaine et al. 
(2010) and Cowan et al. (2013) distinguish between strategic and tactical flexibility. They define 
tactical flexibility as flexibility arising from pre-programmed possibilities that do not alter the 
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structure of the farm. More specifically, in the case of flexibility with respect to changing input 
availability, they define tactical flexibility as the ability to substitute one input for another. Stra-
tegic flexibility is defined as flexibility that changes the structure of the farm. Yet, in their specif-
ic case, the degree of strategic flexibility is described as the degree to which the farmer is able to 
change the output mix of the farm. The latter corresponds to the concept of operational flexibility 
by Weiss (2000), who in turn uses another definition for tactical flexibility.  

Another division of flexibility relates to the sources of flexibility in the farm household. Input 
flexibility is the degree to which a farmer can switch between different inputs without jeopardiz-
ing its productive and economic goals. In theory, input flexibility is dependent on the technical 
production process and on the marginal rate of substitution between different inputs. Technologi-
cal flexibility is the degree to which the farmer can switch between different production method 
that transfer the same inputs into the same output. Output flexibility refers to the ease with which 
the farmer can switch between different outputs, using the same inputs and technology. Income 
flexibility, is a type of flexibility more at the household level, that refers to the degree to which 
the farm household can easily switch between different income sources.  

 
 
Methods 
 
Flexibility as a research framework 
We define flexibility as the degree to which the system can be adapted without serious disrup-
tions and at a reasonable speed. In this study, we delimit flexibility to flexibility of the farming 
system, thereby not taking into account flexibility of the farm household system. We 
acknowledge that flexibility at the household level, defined as the flexibility of the household to 
adapt its production and consumption activities in such a way that the household as a whole can 
continue to fulfill its main goals, can be important. However, the goal of our study is specifically 
to study farming system flexibility, and hence, we set the boundary to the farm.  

We study flexibility as an important part of a farm’s resilience. In our study, we define flexibility 
as the room for change, or the degrees of freedom. It is defined by Lev and Campbell (1987) as 
range of options, referring to size of the choice set which is available in future periods.  

Procedure, case-study and data collection 
The case-study was performed on the case-study of the Flemish bovine sector. This sector com-
prises dairy farms, cattle farm and farm combining both activities. The bovine sector was chosen 
as a case-study for a number of reasons. First, the bovine sector is, together with hog production, 
the most important animal production sector in Flanders. Second, it is known that the bovine sec-
tor is a sector with significantly more heterogeneity between farm and production systems, which 
makes this sector very relevant for our purpose. To obtain a sampling frame, we contacted CRV, 
which is an organization for bovine animal production owned by a Flemish and a Dutch coopera-
tive. Its main activities are breeding and advisory. It is the biggest such organization in Flanders 
and the majority of cattle holders are member of this organization. We obtained their member 
database, which allowed us to randomly contact farmers and ask them whether they would be 
willing to be interviewed. The farmers were informed that the research was dealing with stress 
and shock that farmers perceive, with ways to deal with these changes, about how farmers cannot 
deal with these changes, why farmers make certain choices to the neglect of other choices and 
with how farmers plan to deal with changes in the future. 

We used a three-stage procedure during our qualitative research results. In the first stage, we did 
a number of in-depth interview, after which we analyzed these interviews and produced prelimi-
nary results. In stage two, we again did a number of in-depth interviews, which were slightly 
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adapted, based on the findings after the first interview round. After this stage, we further analyzed 
the interviews and added results. In stage three, we applied a different interviewing technique, 
based on our findings from the previous stages, that was targeted towards our specific research 
question. 

In the first stage, farmers were first asked to present their farm and the main activities. Next, they 
were asked to talk about the main changes they have experienced in the past. They were asked to 
describe the forces that induced them to adapt their farm or to think about adapting their farm. 
Then they were asked what actions they did to deal with this change. Next, they were asked 
which other options they did not choose and why this was at the time not a valid option for them. 
When the interview had reached the end about one particular change, the respondents were asked 
to think about other changes they have experienced, and then the whole interview process was 
repeated. Using this “go down the river model” (Rubin and Rubin, 2005), we repeated the whole 
process of a change, how they dealt with the change, which options to deal with the change they 
did not choose and why, several times in each interview. After this first stage, we performed the 
first data analysis (see next section), and based on these results, the second stage interviews were 
slightly adapted.  

In the second stage, we applied roughly the same interviewing techniques, but the focus was 
more centered around the factors that influenced the size of their choice set, and not so much an-
ymore on the ways they dealt with change nor on the type of change they experienced. 

In the third stage, we applied an elicitation technique in order to identify more factors that influ-
enced the choice set available to farmers. We presented the farmer with a whole series of situa-
tions that could be hypothetical to his specific farm, but were very plausible since these situations 
were, to a large extent, identified in the previous interview stages. These situations referred to 
changes that the farmer might experience, e.g., a summer drought, a shock in the availability of a 
certain input, a drop in the price of an output, a late frost, etc. Then we asked to list all the poten-
tial ways to react on this event they could imagine. Then we asked which of these potential re-
sponse were more available than other and why. Further, we suggested several potential respons-
es ourselves, and asked whether these would be a possibility and why (not).  

Data analysis 
Data analysis was performed using the NVIVO software. The interviews were listened and coded 
using the open coding technique. Important concept were very simply coded and categorized into 
three categories, being (1) shocks or stress that the farmers experienced; (2) ways to deal with 
shocks and stress and; (3) factors influencing the way they dealt with these change and inhibiting 
other ways to deal with these changes.  

After stage 2, a series of interviews that were more targeted towards the latter two of the catego-
ries, we used open and axial coding to analyze the data. Open coding was used, mainly using the 
codes that were identified in stage 1, but adding new ones if the data made it necessary. Further, 
the codes were categorized in subcategories, relating to the main source of the factors that influ-
enced the degrees of freedom for adaptation the farmers had, e.g., policy regulations, technology, 
suppliers. Axial coding was used to start drawing relationships between different codes.  

After stage 3, a series of interviews that were focused on the most important subcategories of 
sources that influence the capacity to adapt, we used open and axial coding. Open coding was 
used to assign meaningful codes to the interviews, based on the codes and (sub-)categories identi-
fied in stages 1 and 2. Further, we use axial coding to complete relationships between codes and 
categories.  
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(Preliminary) results304 
 
Shocks and stresses 
Farmers apparently perceived much more stresses than shocks, or at least they were more con-
cerned about stresses. Factors that induced them to change were more often of a stress nature, 
rather than a shock nature. A first important stress they described are ever changing demands 
from society, that are translated in changing government regulations and or private standards. The 
main influence, according to these standards, according to the farmers, is that these public and 
private regulations bring about higher costs. For the farmers, these costs are not really related to 
production as such.  

A second category of stresses we identified is technology. Technology is ever changing and there 
is always something new that promises to work better than the technology they are currently us-
ing. Farmers often feel pushed to invest in this new technology. Many farmers are not eager to be 
the last one to adopt a new technology, but once there is some critical mass, they feel they cannot 
no longer compete without also investing in this new technology. Surprisingly, they do not de-
scribe a situation where direct production costs of their old technology are much higher than the 
new technology, but rather a situation where continuing farming with the old technology is no 
longer competitive due to indirect effects. Example of such indirect effects are: the fact that advi-
sors become unfamiliar with the old technology; the fact that repairs and maintenance of the old 
technology is no longer available; and the fact that the new technology becomes the institutional 
norm due to public and/or private standards.  

A third stress is the shrinking margin. The farmers describe a situation where they continue to 
invest in new technology, in order to keep up with the mass and/or because this become obligato-
ry, by public and private standards, only to see the margin between expenses and receipts de-
crease.  

Ways to deal with these changes 
The farmers that we interviewed so far mostly adopted a go with the flow strategy. Most of them 
adopted new strategies, new technologies, had plans to expand. We know there are farmers who 
choose other pathways, such as diversification into other activities, organic farming, et. The 
farmers we interviewed so far often dealt with adverse effects of shocks and stresses at the 
household level. This includes strategies such as using off-farm income to cover for farm deficits, 
cutting private expenses and making appeal to family labour when necessary. Many farmers tried 
to maintain some flexibility in how they fulfilled their goals more from at a household level, 
which suggests that the scope for maintaining flexibility in the farming activity is limited and/or 
not beneficial.  

Factors that influence how farmers choose and cannot choose to deal with changes 
The preliminary results show a little paradox concerning the sources of the rather limited flexibil-
ity the adapt. On the one hand, farmers tend to blame most of this limited flexibility to the gov-
ernment, while they rather mention aspects that relate to the triumvirate government - research - 
agro-industry.  

A first series of aspects relates to governmental regulations. Farmers express their feeling that 
often, these regulations tend to limit the room for freedom that they have to adapt something of 
their farm to better suit changing conditions. One example is the agri-environmental scheme for 
no-tillage, which requires that the same field is practiced no-till during several consecutive years, 
whereas during some very wet seasons, an adaptation towards using the moldboard plough would 
be more appropriate.  

                                                 
304 At the time of writing, we have completed interview stage 1. Hence, these results are very preliminary. 
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A second series of aspects relates to the agro-industry. Farmers are heavily dependent on the sup-
ply of the agro-industry in terms of knowledge, advice, inputs and on the demand from the agro-
industry in terms of outputs. Very often, the conditions that are shaped by the agro-industry in 
these dimension reduce the degrees of freedom that a farmer had to make small adaptations to his 
farm. For instance, many inputs produced by the agro-industry and sold to the farmers have an 
increasing level of asset specificity. Machines become much more specialized and efficient in 
performing a specific task, but useless to perform another specific task. As such, when the farmer 
would want to adapt his farm by changing something to that specific tasks, these machines be-
come obsolete.   

A third series of aspects relates to the results that are produced by research station and institutes. 
These results are produced from a view to farming as being something that must be productive, 
efficient with a high degree of biological control and technological optimization. As a result, the 
knowledge and the innovation that are produced also fit within this paradigm. Our study identi-
fies this knowledge and these innovations as a potential source of reduced flexibility. An example 
is breeding. Breeds have been genetically improved to maximize controllability and productivity. 
Yet, the plasticity of the dominant breeds being used in the bovine farming sector in Belgium is 
small. The animals are, for instance, sensitive to changes in the feed ration, and when feed rations 
are adapted, due to changing circumstance (e.g., availability, price), their productive level tends 
to vary a lot.  

 
Discussion 
Farmers appear to perceive limited degrees of freedom to adapt their farm to changing conditions. 
Often, they feel like they are pushed in a certain direction, a direction that afterwards leaves them 
with even less room for change. Most farmers that we interviewed so far express limited room for 
change and this limited flexibility. The reasons for this seems to be that maintaining a flexible 
farming system is disadvantageous compared to managing a farm from the concepts of efficiency, 
biological control and technological optimization not because it leads to inherently inferior farm-
ing systems, but due to the surrounding apparatus created by the government, the agro-industry 
and research. As a result, farming systems that would try to maintain flexibility become less 
competitive.  

Further research should focus on (1) the link between flexibility of a farming system and its com-
petitiveness in today’s industry; (2) ways to create an environment which leaves more room for 
change; and (3) on the positive and negative effects of such an environment. If we want from our 
agricultural system that is produces safe, affordable and enough food in a sustainable way and in 
a way that provides enough income for the farmers that are producing the food, we must evaluate 
to what extent flexible farming systems can or cannot fulfill this objective. The results of our 
study suggest that the main reason why currently they cannot is more a matter of shaping the 
right environment than their inherent inferiority. Clearly, now, many stakeholders within the 
agro-industry, agriculture, government and research believe in modernization, efficiency, biolog-
ical control and technological optimization as the means to ensure that our agricultural systems 
achieve fulfill their societal role. Doing that, they are shaping an environment that favor such 
systems, but leave limited scope for flexibility. 

 

Conclusion 
This paper reported the results of a qualitative study into the factors supporting and disproving 
the flexibility of farming systems. The preliminary results show that the policy environment and 
the agro-industry is such that it does not support a flexible farm management. Due to arrange-
ments in the policy environment and agro-industrial complex, managing a farm with a view to 
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maintaining flexibility is disadvantageous. The institutional and agro-industrial environment is 
currently not favorable for a flexible farm management, mainly because a flexible farm manage-
ment threatens the competitiveness of a farm.   
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Abstract: The ongoing modernization, specialization and intensification of agricultural produc-
tion increasingly cause a disconnection between farming, nature and society, resulting in social, 
economic and ecological crises in the food chain. The development of alternative strategies that 
release farm development from the treadmill of economic pressure starts where practitioners suc-
cessfully adapt their farm in a step-by step innovation process. The central question in our case 
study research in the Netherlands and Italy on the application of agri-environmental management 
schemes and the processing of primary produce is: do farm modernization and multi-functionality 
performance go hand in hand, and if so, how? From case studies on the co-evolution between 
farmers’ and policy makers’ adaptive strategies we conclude that lasting prosperity and resilience 
depend on the flexibility in legislative frameworks and modern technologies. In the case studies 
new institutional arrangements provide monitoring and evaluation of farm activities so that farm-
ers optimize productivity and sustainability of their farm activities. In this context, the concept of 
farm modernization deviates from its original trajectory. In its reshaped form farm modernization 
supports family farmers to optimize their productive performance whilst it simultaneously im-
proves the socio-ecological performance of these farm practices. 

Keywords: institutional arrangements, social-ecological systems, territorial cooperation 

 
 
 
Introduction 
The degradation of nature that comes along with the industrialization of farming (Baudry et al., 
2003; Cunfer and Krausmann, 2009; Kleijn et al., 2010) calls for territorially rooted adjustments 
in modern farm practices and food chains (Wiskerke, 2009). Such alternative strategies release 
farm development from the treadmill of economic pressure (van der Ploeg et al., 2002; Roep and 
Wiskerke, 2006) and start from practitioners who adapt their farm in a step-by step innovation 
process (see e.g. De Roest, 2000; Van der Ploeg 2000; Swagemakers, 2002; Wiskerke and van 
der Ploeg, 2004; Swagemakers et al., 2012), which results in shifting farm boundaries (Ventura 
and Milone, 2004; Milone, 2009). Case study research in this paper shows how such adjustments 
also imply the continuous adaptation of legislative frameworks and food processing technologies. 
The next section identifies departure points that theoretically frame the co-evolution between 
farmers’ and policy makers’ adaptive strategies. Thereafter the case study areas are described, 
followed by the case study research on institutional arrangements that help farmers to optimize 
productivity and sustainability of their farm activities. Finally we draw conclusions on how resili-
ent farmers’ strategies relate to socio-ecological performance of farm practices more in general. 
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Step-by-step innovation 
Adjustments in modern farm practices and food chains can differently impact on the optimization 
of co-production of humans and nature, i.e. the specific interaction and mutual transformation of 
humans and living nature in which farmers reshape the natural resource base (van der Ploeg, 
1997; 2003; 2008; Gerritsen, 2002; Swagemakers and Wiskerke, 2011). With the improvement of 
landscapes and biodiversity among the optimization objectives (including e.g. the cow as labor 
objective) a fundamental re-orientation of the interrelations between society and the economic 
system is required (Haberl et al., 2009). 

Farm development 
In such a re-orientation the farm efficiency and multi-functionality performance result from agen-
cy of farmers and other practitioners (see also Swagemakers 2008a; 2008b), including consumers 
and policymakers. Behavioral change, most often driven by social interaction processes (Berger 
and Luckmann, 1966), results in a step-by-step innovation of the agricultural production process 
at the farm level. It reflects endogenous knowledge and often differs from the one provided by 
external institutional bodies. Hence, it reflects a rupture of existing routines (Swagemakers, 2003; 
Wiskerke and van der Ploeg, 2004; Knickel et al., 2009; Swagemakers et al., 2012) and since the 
differences in viewpoints, actions and practices determine adjustment processes in general (Long, 
1997) the alternative strategy, in the initial phase, might conflict with routines and institutional-
ized knowledge, that is, scientific understanding of farming, ecosystems and governance struc-
tures. 

Social-ecological systems 
Hence, learning – at the farm and in its wider institutional environment – is a socially constructed 
(Raedeke and Rikoon, 1997) and negotiated process (Long, 1992; 2001). Strategies in which 
farmers e.g. apply agri-environmental management schemes or process primary produce require 
flexible legislative frameworks and technologies (Wynne, 1996; Swagemakers et al., 2009); such 
a re-orientation of interrelations between society and economy allows for processes of change 
that last in the long-term, and can be assessed as an “open evolutionary process of improving the 
management of social-ecological systems” (Rammel et al., 2007:9). Thereby “it is not only the 
biological components of ecosystems that must be curated […] it is also important to safeguard 
knowledge of management practices that relate to these conditions” (Barthel et al., 2013:1143). In 
order farm practices and food chains to sustain, the systems’ capacity to adapt (Holling, 2001; 
Stagl, 2007; Van der Ploeg, 2008) and its ability “to reconcile the impacts of human activity on 
the environment” (Murphey, 2000:2) are important dynamics. 

Governance dynamics 
Simultaneously, society demands agricultural production to sustain, and so far the incentives for 
this type of deviation of farm modernization are mainly provided by public direct support. The 
EU budget mechanisms for example provide indirect payments for environmentally sound farm-
ers’ behavior. In this organizational form the production of public goods is compensated by indi-
rect payments. There is emerging evidence that the public goods coming along with this behav-
ioral change are compensated by direct payments, either by local communities or consumers. In 
the emerging food chains consumers generate and articulate a demand for the “asset specificity” 
of food products. Thereby environmental services are paid through hybrid governance forms as 
quasi-markets or quasi-organizations in which consumers actively participate in the production 
decision-making process of the farmers. Therefore the central question in this paper is: How do 
hybrid governance forms such as quasi-organizations or quasi-markets provide (monetary) com-
pensation for environmental protection measures that sustain the process of agricultural produc-
tion? 
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Materials and methods 
In order to answer this question we document case study research (Yin, 2003), which generates 
detailed insights about what is happening in the situations studied (Stake, 2000). In the cases we 
analyze the re-grounding process of farm and community practices (Darnhofer, 2005; Van der 
Ploeg, 2008; Domínguez and Swagemakers, 2012); i.e. the adaptation of the mix of resources that 
is used at the farm enterprise, and that includes next to off-farm-income (pluri-activity) the in-
crease of the efficient use of the internally available inputs and new forms of local cooperation. In 
the case study research we combined desk studies with the application of a qualitative micro-
sociological approach, which included in-depth interviews with key informants. 

Case study areas 
Case study research in the Netherlands and Italy is on the application of agri-environmental man-
agement schemes and the processing of primary produce respectively. The case study in the 
Netherlands focuses on an intensively managed agricultural landscape in the Northern Friesian 
Woodlands (NFW). Since the 1990s, farmers in the area in cooperation with scientists reshape 
and recombine the natural resource base for farming (Stuiver et al., 2003; Swagemakers and 
Wiskerke 2006) and are committed to maintaining the biological components of ecosystems that 
are part of the agrarian landscape. This is characterized by a small-scale landscape alternated with 
and surrounded by open areas with dairy farming as the prevailing land-use. On some farms a 
limited proportion (of up to 5%) of the area is used for forage maize production, while the rest of 
the area is covered by permanent grassland, rotationally grazed and mown. In the central part of 
the area the average size of the fields, often surrounded by hedgerows and frequently bordered by 
ponds, is 2 hectare. These biophysical farm and eld characteristics combined with regulations on 
landscape preservation substantially restricted any opportunities for a widespread conversion to 
large-scale agriculture. The case study in Italy focuses on a cooperative of dairy farmers that pro-
duces Parmigiano-Reggiano cheese: Il Consorzio Vacche Rosse, in Emilia Romagna. The climate 
and soil in the area make that maize plays a small role in the crop rotation and alfalfa fits better 
(De Roest, 2000). Further, this second most important milk producing area in Italy (ibid) is char-
acterized by small-scaled and medium enterprises (SMEs), a historical and cultural dynamic in 
which skills, networks and the desire for self-employment are the main drivers (Picchi, 1994). 
Central to the regional economic activity is next to pig breeding and fruit growing the production 
of Parmigiano-Reggiano cheese, which “is characterized by dense and well organized networks 
of farms, small cooperative cheese factories, and “umbrella type” of consortium and a strong set 
of interlinkages with regional banks and research institutes” (ibid, 1994:199).  

Multi-functionality performance 
New forms of local organization mediate between farmers’ strategies that protect and improve the 
environment and funds for agrarian nature management and/or better prices paid directly by con-
sumers. These organizational forms aim at the improvement of the payments for the farmers and 
alignment of the target indicators to the optimization of the production process. The latter is ori-
ented on the multi-functionality performance assessment at the field, farm and territorial level, 
e.g. closing nutrient and water cycles, preserve the landscape and conserve biodiversity, and re-
localise in- and output relations. In both case study areas farmers are aware of when following the 
modernization trajectory they might be soon substituted by a person who manages just “technol-
ogy”: knows what button to push while applying standardized routines. Such trend would lead to 
the situation in which the land will be no longer managed, and hence knowledge will be lost on 
optimizing multi-functional land-use in combination with future opportunities of marketing its 
revenues. The alternative implies a re-orientation on agricultural production, which will bring 
challenging organizational and technical change in the years to come. 
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Results and discussion 
In this section we explore institutional arrangements that provide monitoring and evaluation of 
farm activities so that farmers optimize the productivity and sustainability of their farm activities. 

The territorial cooperative the “Noardelike Fryske Wâlden”. 
Early in the 1990s farmers in the Northern Frisian Woodlands faced strict top-down implemented 
regulations on the reduction of ammonia and nitrate emissions. In response, farmers started the 
first environmental cooperatives in the Netherlands: the “Vereniging Eastermar Lânsdouwe” 
(VEL) and the “Vereniging voor Agrarisch Natuurbeheer in Achtkarspelen” (VANLA), which 
developed activities that could reach policy targets by the application of context-speci c 
measures that were far more acceptable to the farmers. Although in the initial phase environmen-
tal objectives focused on reducing nutrient losses at the regional scale gradually more attention 
was paid to developing ecosystem services related to biodiversity and landscape, there by con-
verting (often unintended) landscape amenities that resulted from the optimization of agricultural 
production. As a result, the cooperatives mediated between farmers’ strategies that protect and 
improve the environment and national funds for agrarian nature management. In the decade that 
followed this re-grounding of agricultural production has been further stimulated in agri-
environmental protection schemes, also elsewhere in the Netherlands. 

In 2002, six environmental cooperatives (working area approximately 50,000 ha) merged into the 
territorial cooperative the “Noardelike Fryske Wâlden”. The cooperative has over 1000 members 
of which 800-850 farmers who make up about 90% of the total farmers in the area. The other 20 
per cent consists of private land-users, most often households with a few hectares of land. The 
members of the cooperative manage 1,500 ha of hedgerow and banks of altered trees, 8,000 ha 
field bird management, 800 ha of botanic grassland and over 100 ‘pingo’s’ (pools created in the 
ice-time) and ‘dobbes’ (artificially created pools).  

The cooperative is led by a daily board with representatives of the six environmental cooperatives 
in the area that is chaired by a president. Since 2004 in a so-called “Gebiedscontract” (Regional 
contract) the Ministries of LNV and VROM, the province of Frisia, the five municipalities in the 
area, the Water Board, the Federation of the Environment Frisia, the Farmer Union, Landscape 
Management Frisia, the Frisian Field Bird Organisation and the Wageningen University express 
to support the cooperative in achieving its ambitious “Werkprogramma”  (Working program) in 
which long-term perspectives are combined with activities that can be carried out on the short 
term. The Working Program consists of three mayor points of attention: 

1. The incorporation of landscape, nature and biodiversity into the characteristics and dy-
namics of dairy farming in the area; 

2. The development of an endogenous “milieuspoor” (the environmental trajectory) that cor-
responds to the characteristics and dynamics of dairy farming in the area and results into a 
‘jump’ in sustainability performance; 

3. The achievement of a significant level of self-regulation in order to be able to efficiently 
organise 1) agrarian nature management in combination with 2) environmentally sound 
farm practices. 

 

As a consequence of the program and the organizational structure, the production of ecosystem 
services such as landscape, natural values, a healthy environment, clean water, mitigation of 
global warming and the production of agricultural commodities are no longer separated (or at best 
“positioned alongside each other”) but mutually reinforcing activities, with one being a condition 
for the other and vice versa. 
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In order to comply with external future expectations and achieve a good position for the dairy 
farmers in the area the Working program is managed in four thematic groups (landscape and na-
ture; field bird management; Agriculture, environment and water; regional economy) with bot-
tom-up leaders from the field. These groups decide on the issues that are carried out in projects 
and activities that fit to the objectives and strategy of the territorial cooperative. The board of 
thematic working groups again is assisted by a “Stuurgroep” (Coordination assembly), which 
consist of different levels of administrations and control bodies and is consulted on a frequent 
base and if needed also on demand.  

This innovative institutional system that has been developed over the past 15 years reflects a flex-
ible regulatory framework through which farmers successfully apply nature management. In the 
past two decades, despite public investment the results of for example the measures for field bird 
management have been limited and are much debated. The management prescriptions in these 
agri-environmental schemes focused on eld scale adjustments such as delaying fertilizer appli-
cation and mowing dates so as to allow chick hatching and rearing to be completed. On-farm ex-
periments with more complex patterns of eld management led by one of the thematic groups 
resulted in a larger heterogeneity of biomass and increased vegetation height, and consequently 
better survival conditions for field bird chicks. Consequently, the in-field solutions for field bird 
protection deliver a substantial contribution to the international obligations in the context of Bird 
and Habitat directives and the Water framework. Future field bird protection schemes focus on 
species that depend for their survival on agrarian nature management. In the case study area 
farmers no longer participate individually in these frameworks. This is in line with expected fu-
ture funding programs that will be target oriented and efficient, simplified (less bureaucratic) and 
cost effective (reduce transaction costs). These changes will bring important challenges for the 
management organisation of the cooperative. 

The dairy cooperative “Vacche Rosse” 
In Emilia Romagna the concept of “terroir” i.e. the interrelations between the mix of natural and 
human resources in an area and production techniques of local food produce does not withstand 
the maintenance of a high cheese output in combination with high employment levels (de Roest, 
2000). Next to a mere geographical concentration of firms “the nature of economic relationships 
is decisive for the solidity and the competitiveness of the district” (ibid:10). Although economic 
sizes of plants and production styles vary (ibid) and globalization and industrialization of food 
produce impacts on the dairy sector and production techniques in the area, “Il Vacche Rosse”, 
working in line with the general Parmigiano-Reggiano Consorzio production regime, successfully 
maintains its authenticity and originality institutional system.  

In 1991, cow breeders started processing milk of the autochthonous breed “Razza Reggiana” into 
Parmigiano-Reggiano cheese. In collaboration with the “Centro Ricerche Produzioni Animali di 
Reggio Emilia” (the Reggio Emilia Research Centre for Animal Production, CPRA) and financial 
support of the Ministry of Agriculture a first program was started in which milk of the autochtho-
nous breed, delivered by different farmers, was processed separately from other milk processed at 
the plant.  

After the two years program the initiative was followed up and continued as the cooperative 
“Vacche Rosse”. Nowadays, the milk of 24 producers is processed in two plants (one solely pro-
cessing the milk of the Reggiana breed) and sold in farm shops, groceries, in the online store of 
the cooperative and even overseas in cities as New York, Montréal, Toronto and Tokyo.  

The cooperative started from the perspective to recover the traditional cow breed that in the early 
1990s was in danger of extinction. Due to modernization and industrialization processes Vacche 
Rosse cows reduced in number from about 41,000 cows in the 1950s to 8,000 in the 1970s until 
in 1981 only 450 cows were left. Thanks to the efforts of the cooperative the breed recovered and 
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nowadays counts 3,000 cows. With an average 305 days production around 5,500 kg and 3.45 per 
cent of protein and 3.54 per cent of fat the cow might at first sight be less productive but the per-
centage of casein makes it very suitable for long aging of the cheese. Cheese produced in the co-
operative therefore is at least 2 years old (compared to 1-1.5 year in conventional Parmigiano-
Reggiano cheese production), which brings outstanding organoleptic quality of the cheese (flavor 
and aroma), improves the digestibility, the presence of calcium, phosphorus, protein , essential 
amino acids, and results in the lack of lactose (Gandini et al., 2010). 

The animals that belong to members of the cooperative are fed with only fresh grass, hay and 
GMO-free feed, and become easily 10 years old (compared to 4 to 5 years in conventional dairy 
farming). The autochthonous breed and additional production features guarantee consumers of 
“Vacche Rosse” a level of production standards (written down in a specific regulation) that even 
goes beyond the ones of the Parmigiano-Reggiano Consorzio. Next to Parmigiano-Reggiano the 
cooperative processes and sells butter and ricotta under the “Razza Reggiana” or “Vacche Rosse” 
brand.  

 
Discussion 
Both cooperatives in the case studies try to go ahead of market failure; whilst farms had to be 
larger and become more effective for industries in both situations farm modernization on small 
and medium sized farms took place differently. The Dutch farmers optimized their farms from 
the perspective that organic production processes are not only chemically to be improved. In-
stead, farmers improved soil life, increased biodiversity and diminished the pressure and risk of 
diseases in their farming system. New technologies can assist in monitoring their efforts. The 
Italian farmers developed artisanal production technology. Also on small and medium sized 
farms production should be hygienic, for which modern technologies are used and created and/or 
adapted by small firms (De Roest, 2000). Although in conventional farm practices technology 
still plays an important role in the maintenance of soil fertility and levels of production, its role in 
the alternative farmers’ strategies in essence is different: it helps farmers to do their work better. 
In this context family farming represents, instead of an old-fashioned way of farming, modern 
and resilience farm strategies in which up-to-date technologies are used. These technologies fit to 
the activities and maintain the system productive, preserve the natural resource base and make the 
system competitive in the market. Simultaneously these strategies comply with the OECD “Green 
Growth Strategy” for the coming decades (OECD, 2011), which implies solving environmental 
problems while creating economic benefits and human welfare; objectives which also have been 
taken as EU position (Refsgaard and Bryden, 2012). 

The case studies show how the improvement of the multi-functionality performance can be 
turned into the creation of new and productive revenues, which simultaneously leads to the 
recognition of farmers being the relevant producers of these values. This is translated into the 
access to new markets with added value to farm produce and can be related to new on-farm and 
also regional activities such as education (e.g. school visits) and tourism (e.g. the maintenance of 
an attractive landscape in combination with the creation of new infrastructure for leisure activities 
such as host and entertain visitors from outside the region). Hence, biological components of eco-
systems (soil fertility, biodiversity et cetera) become dominant factors for future farm optimisa-
tion, and create multiplier effects at the territorial level. 
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Conclusions 
Technologies and scale enlargements are needed in order to improve the productive system, e.g. 
investments in the stable in order to cope with a small increase in production and/or to improve 
animal welfare. Hence the enlargement of fields and the use of faster tractors, GPS and milk ro-
bots are defendable growth factors that contribute to lasting prosperity and resilience provided 
that agricultural change does not destruct the autonomy of farmers. From the case studies the 
general lesson can be drawn that lasting prosperity and resilience depend on the flexibility in the 
application of legislative frameworks and modern technologies. In this context, a conceptual de-
viation of farm modernization can very well support family farmers to optimize their productive 
performance whilst it improves the socio-ecological performance of their farm practices. Hence, 
lasting prosperity and resilience depends on the reshaping modernization, i.e. on the re-invention 
of the role of farmers and the creation of a parallel market in terms of public goods. 

Technology helps also small farms to improve the quality of milk and the quality of life the 
farmer by means of saving labor; it not necessarily substitutes but helps people to do their job 
better, e.g. in the case of cheese production in Emilia Romagna or the grassland optimization in 
relation to the maintenance of the biological components in the agrarian landscape of the North-
ern Frisian Woodlands. In both cases there is a need for modern technology oriented on small 
farmers in combination with the establishment of networks and institutional arrangements. Such a 
deviation of the trajectory of modernization results in the maintenance of the family structure in 
relation to organizational and technological innovation. This holds not only true for small and 
medium sized farms; in order to safe production also larger scaled farms look to multi-
functionality (De Rooij et al., 2013) and shift from following the rules of economies of scale to 
the rules of economies of scope. Central to resilience farm strategies is an effective and produc-
tive solution to continue farming in the future that is based on the improvement of the socio-
ecological performance of unfolding farm practices. 
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Abstract: In many countries there is a trend in milk production to either maximize the milk yield 
with high inputs and modern milking technology or to choose a low external input strategy with 
emphasis on grazing. What about the sustainability and resilience of such types of farms? In this 
paper a comparison of two modern milk farms in the same region and village in Switzerland with 
similar climatic conditions and new free-range stables has been made. Both farms are run collec-
tively. Farm A is a non-organic milk farm (integrated production) with milk robot machinery and 
high input of feed concentrates for milk production without using pasture but with a concrete 
outdoor run. Farm B is an organic milk farm with consequent low input milk production with full 
pasture access during the season, outdoor run in the winter as well as a non-use of cereal-based 
concentrates anymore due to consequent breeding efforts. Both farms have been assessed using 
the RISE 2.0 system developed by the School of Agricultural, Forest and Food Sciences (HAFL) 
in Zollikofen in collaboration with the Research Institute of Organic Agriculture (FiBL), Switzer-
land. This system uses 10 main sustainability criteria, categories and indicates through bench-
marking the state of the farm in different areas (positive, to be verified, problematic).  

The overall sustainability assessment showed that none of the two farms is in a problematic area. 
Both are economically successful. Both strategies, if well managed, can be profitable. The farms 
score socially well due to the collective management. Regarding environmental sustainability: 
soil usage and water management is positive; nutrient flow and ammoniac emissions could still 
be improved in both farms. Farm B uses 40 % less energy with 30 % lower milk produc-
tion/animal/year and score better in biodiversity than farm A. Animal health and welfare of the 
two farms is difficult to judge with RISE 2.0 system, but it is interesting to look from a resilience 
perspective. Farm A has a technology-based system of analytical and electronic tools (health sta-
tus permanently controlled and irregularities reported). Direct observations by the farmers in the 
stable seem less important, although also done. The strategy of Farm B is based on a much lower 
feeding and milk productivity level, which reduces the risk of several diseases. The farmers ob-
serve mainly their animals on pasture or in the outdoor run and milking station. However their 
consequent grazing system, with varying climatic impact on the fodder quality needs a very well 
planned pasture system. It is interesting that both farms have relatively low costs for veterinari-
ans. Further reflections are needed in which way the sustainability and resilience of such type of 
milk farms can be better assessed and improved.  

Keywords: milk farms, milk robots, sustainability assessment, resilience, low input, high input 
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Introduction  
 
Development of different milk production strategies 
In Switzerland like in other countries there is a trend in milk production to either maximise the 
milk yield with high inputs (in particular feed)  and modern milking technology or to choose a 
low external input strategy with emphasis on grazing. It seems that the use of milk robots does 
accelerate this process towards high input based livestock systems, often with no grazing. The 
question comes up, if the farmer and their animals have to adapt to the modern technology or 
vice-versa. How much is there a dependency of the farmer from the technical and electronic su-
pervision of the animals? Or is the modern ICT supported technology an important tool to better 
observe the health and behaviour status of the animals? What about farm resilience and overall 
sustainability in different milk farms?  

Methodological approach on case study farms 
The reflections in this paper are based on the comparison of the sustainability of two modern milk 
farms in the same region and village in Canton Lucerne (Switzerland) with similar climatic con-
ditions. Both farms have built new free-range stables in the last 3-4 years and are run collectively.  

Farm A: is an integrated milk farm run by 4 farmers, which built a new stable with milk robot 
machinery. The farm has 77 ha and 3.4 working units. Their strategy is high input milk produc-
tion without pasture (although situated in the middle of a grassland area) and with optimised high 
use of concentrates. The milk production per cow on average is 8500 kg/lactation. 

Farm B: is an organic milk farm with consequent low input milk production with full pasture 
access during the season and outdoor run in the winter. The farm has 42 ha and 3.5 working units 
(2 farm families). This farm does practically not use cereal-based concentrates anymore due to 
consequent breeding efforts. The milk production per cow on average is 5500 kg/lactation. 

Both farms have been assessed using the RISE 2.0 assessment system developed by the School of 
Agricultural, Forest and Food Sciences (HAFL) in Zollikofen, which is part of Bern University of 
Applied Sciences in collaboration with the Research Institute of Organic Agriculture (FiBL), 
Switzerland.  

The RISE 2.0 System (HAFL, 2014a) evaluates the sustainability of agricultural production 
through ten indicators, each calculated from four to seven parameters. The main criteria of indica-
tor selection and development are: relevance for farm sustainability, methodological soundness, 
reproducibility, within the farmer’s scope of action, transparent valuation functions, reasonable 
cost-benefit ratio. Data are transformed onto a scale from 0 to 100, through comparison between 
farm and reference data and by using valuation functions. The values of the resulting parameters 
range from an optimum (100 points, completely sustainable way of producing) to a completely 
intolerable (0 points) situation. Through benchmarking the state of the farm in three different 
areas is shown (positive 67-100, to be verified 44-66, problematic 0-33). The RISE feedback re-
port consists of a farm profile, the farm sustainability polygon, a table with all parameter scores 
that is the basis for the detailed discussion, followed by further explanatory information on the 
indicators, their meanings and calculation. Based on the report, farm potentials and deficits are 
dis-cussed with the farm manager. Farmer and consultant clarify whether the RISE results are 
consistent with the farmer’s view and which measures for improvement could be taken (HAFL, 
2013b). 
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Assessment against sustainability and resilience criteria 
 
Sustainability criteria  
The overall sustainability assessment with RISE 2.0 showed that none of the two farms is in a 
problematic area (see Fig 1 and 2). Both are economically successful; interestingly in a compara-
ble way. It means that both strategies, if well managed, can be profitable. The farms score both 
socially well regarding quality of life due to the fact, that the collective management allows also 
some free time and holidays. High input farm A could still improve regarding the working condi-
tions of the farmers compared to Low input farm B, where seasonal calving and a more simpli-
fied work organization allows more “free time” particular in winter.  

Fig. 1 Sustainability assessment of high input milk farm A 

 
 
Fig. 2 Sustainability assessment of low (external) input milk farm B 
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Regarding environmental sustainability some differences are found: 

 Both farms have a relative balanced rotation; therefore the soil usage indicator is compa-
rable.  

 Water management is in both farms quite optimized.  
 Nutrient flow and ammoniac emissions could be still significantly improved in both sys-

tems (more in farm A). 
 The energy input and the related climate impact of the stable systems could in both farms 

be better. However, farm B has a more optimized system (40 % less energy with 30 % 
lower milk production/animal/year). 

 Biodiversity on the land is higher on the organic farm B due to a more extensive man-
agement of the meadows and a lower stocking density (and nutrient load). 

 The use of pesticides (mainly herbicides) in farm A still could/should be reduced com-
pared with farm B, where no pesticides are used.  
 

The assessment of animal health and welfare of different farms is difficult to judge with the RISE 
2.0 system (which takes a high milk yield as one of the positive health parameters), also due to 
the lack of suitable indicators. The use of more animal related indicators would be useful. The 
fact that farm B has during the full season permanent pasture can contribute to a better health and 
welfare of the animals. However Rise 2.0 does not foresee an objective animal welfare scoring. 

In Tab. 1 an overview about the scores of the two farms with Rise 2.0 assessment related to dif-
ferent sustainability criteria is given. 

 
Animal health and welfare in a resilience perspective 
How can these two livestock systems be judged in a resilience perspective? Due to a lack of clear 
criteria for defining resilience, the following considerations and criteria might be taken into ac-
count, when discussion the resilience of milk production: a lower vulnerability to animal diseases 
due to a good and balanced health status of the whole herd and the individual animals. This might 
be influenced by the capacity of the livestock system to respond and to recover from changing 
climatic and management conditions. This might depend from a more balanced feeding system 
based on farm-own resources with more robust breeds. In this paper we will mainly discuss the 
animal health situation on the two farms in a resilience perspective.  

Regarding animal health the farm A has a sophisticated system of analytical and electronic tools 
available, which during the whole time does report to the farmers, if any irregularities regarding 
somatic cells and other milk quality parameters are suddenly changing. The farmer in charge does 
immediately get a message on his mobile phone and has then to verify quickly the situation in the 
stable and consequently then to check the causes of these irregularities. The farmers in farm A 
think that the robot system even allows them to make better and more objective observations. 
They emphasize that the milk robot does not replace human observations during feeding and 
cleaning. To reduce the technical vulnerability farm A has two robots and also a fuel-based elec-
tricity security system. Furthermore a standard feeding is ensured with a full-ratio-feed mixing 
machine.  
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Tab. 1 Assessment scores of two milk farms with HAFL-RISE 2.0 (Näf, 2013) 

Indicators Sub-categories High Input milk  
farm A   
total       detail 

Low Input 
milk farm B  
total    detail 

Soil use • Soil management 
• Crop productivity 
• Soil organic matter supply 
• Soil reaction 
• Soil pollution 
• Soil erosion 
• Soil compaction 

85 84 
90 
52 
89 
90 
100 
90 

85 84 
60 
80 
78 
100 
100 
90 

Animal hus-
bandry 

• Herd management 
• Livestock productivity 
• Species-appropriate behaviour 
• Quality of housing 
• Animal health 

77 100 
75 
50 
100 
58 

83 100 
67 
100 
100 
49 

Nutrient flows  
 

• Nitrogen balance 
• Phosphorus balance 
• N and P self-sufficiency 
• Ammonia emissions 
• Waste management 

66 59 
70 
80 
33 
90 

76 75 
76 
89 
43 
95 

Water use  
 

• Water management  
• Water supply  
• Water use intensity  
• Risks to water quality  

90 100 
100 
59 
100 

94 100 
100 
75 
100 

Energy & Cli-
mate  
 

• Energy management 
 • Energy intensity agricultural production 
• Share of sustainable energy carriers  
• Greenhouse gas balance  

47 100 
47 
40 
0 

56 95 
76 
3 
50 

Biodiversity & 
Plant production  
 

• Plant protection management  
• Ecological priority areas  
• Intensity of agricultural production  
• Landscape quality  
• Diversity of agricultural production  

42 84 
15 
31 
15 
65 

82 100 
64 
74 
100 
73 

Working condi-
tions  
 

• Personnel management  
• Working times  
• Safety at work  
• Salaries and income level  

59 93 
56 
65 
21 

84 100 
78 
86 
70 

Quality of life  
 

• Occupation + education  
• Financial situation  
• Social relations  
• Personal freedom + values  
• Health  

74 75 
75 
88 
66 
64 

92 96 
94 
100 
87 
83 

Economic viabil-
ity  
 

• Liquidity reserve  
• Level of indebtedness  
• Economic vulnerability  
• Livelihood security  
• Cash flow - turnover ratio  
• Dept service coverage ratio  

73 26 
100 
70 
- 

94 
76 

76 19 
87 
79 
100 
97 
96 

Farm manage-
ment  
 

• Farm strategy + planning  
• Supply and yield security  
• Planning instruments+ documentation  
• Quality management  
• Cooperation  

90 75 
100 
98 
77 
100 

97 88 
100 
98 
99 
100 

Farm B has another strategy for animal health. With their low input livestock system with no 
concentrates, the two farmers of this farm want to reduce the vulnerability by having their feeding 
and management system on a much lower productivity level. It is more likely that several diseas-
es are reduced, when having a lower milk production level of 5000-7000 kg milk/cow compared 
with farms over 9000-12000 kg milk per cow (mastitis, claw pain, genital catarrhs, ovarian cysts, 
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post natal behaviour, milk fever) (Metzner, 1993). The main observations of the responsible 
farmers in farm B regarding irregularities are mainly done, when the cows go daily twice on the 
pasture land and in the milking station. However this grazing system, where the impact of weath-
er conditions have a strong and changing impact on the fodder quality, needs a very well planned 
pasture system (with short rotation periods).  

 
Conclusions  
It is interesting that both farms have relatively low costs for the veterinarians, if we take this as 
concrete indicator for animal health Both milk production system try to reduce risks of irregulari-
ties in their owns way. The use of technology for supervision of the herd is much more important 
in the high input system. Good observations and a flexible grazing system with robust breeds on a 
lower production lead to less problems with animal diseases. Until now it was often stated, that it 
is not economically optimal to combine milk robots with extended pasture systems. However, it 
might be interesting to investigate and research the combination of the consequent pasture system 
with new mobile milk robots following the cows on the different pastures (as outlined in a project 
of Wageningen University by Spoelstra, 2002). Such systems would then contribute much more 
to animal welfare, allowing cows and young cattle to accomplish better their natural behaviour 
needs with grazing.  In particular for organic farms, it would be very important, that such com-
bined systems could be further developed. 

Further reflections are needed in which way the sustainability and resilience of such type of milk 
farms can be better assessed and improved. 
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Abstract: Farmers are challenged to integrate changes in the biophysical and societal environ-
ment in the farm strategy. Scale enlargement is a dominant strategy for dairy farmers in The 
Netherlands and is a possible threat to vulnerable assets of regions. Regional development 
programmes aim to support farm development in such a way that vulnerable assets are protected. 
Stakeholders in regional development may differ in their perceptions on viability of options for 
farm development. New services and functions in rural areas are often seen as desirable options 
for farm development. The farmer as entrepreneur chooses a strategy based on the options per-
ceived by him as viable for future farm income: the perceived Room for Manoeuvre (pRfM). For 
effective regional development programmes it is important to understand  differences between 
(groups of) farmers in the pRfM. In a case study of 79 dairy farmers 4 clusters were found: 1) 
based on output (29 farmers), 2) based on the use of on-farm resources (21 farmers), 3) based on 
on-farm non-dairy activities (21 farmers), 4) based on off-farm income and ending dairy produc-
tion (8 farmers). The clusters have a different focus on their location in relation to farm strategy. 
The clusters were related to current, planned and preferred activities using cross tabulation. ‘Full-
speed’ dairy farming is preferred by 35 farmers of which 17 are outside cluster 1. Intensification 
of dairy farming is planned on 14 farms of which 9 are in cluster 2 and 3. Many farmers have a 
strong preference for more intensive dairy production, even when options for diversified farming 
are perceived as viable. Results may be influenced by the fact that all farmers in this case study 
were tenant farmers. This study shows that the construct perceived Room for Manoeuvre allows 
to distinguish between groups of farmers on their farm strategy in relation to farm location. In 
regional development this knowledge can be used in the design of support programmes for farm 
development, increasing the likelihood of a successful programme. 

Keywords: farm development, strategy, room for manoeuvre, (agricultural) entrepreneurship, 
adaptive capacity, regional development, rural development, diversification 
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Introduction 
Farming systems and farm production level have developed over centuries in a close relation to 
and in balance with the nearby surroundings (Bieleman 1987). After World War II the process of 
agricultural modernization started, involving specialisation, intensification and scale enlargement 
of production. Modernisation was successful in terms of production volumes, yet it loosened the 
connection between product, production and location (Wiskerke, 2009). An increase in produc-
tion became possible by importing external inputs to the location of the farm. The intensification 
of production created negative social and environmental effects on the surroundings of a farm 
location and therefore a need for prevention of negative effects of farming (Marsden 2003; 
Wiskerke and Roep 2007). Prevention of negative effects is especially of importance in regions 
with assets of high natural and cultural-historical value (to be called vulnerable regions in this 
study) (de Bont et al., 2007). Regional development plans in vulnerable regions aim at supporting 
stakeholders in the region in developing their activities in such a way that it supports the quality 
of the assets of the region. In rural areas large parts of the land are in use by farmers (Berkhout & 
van Bruchem, 2006) making farmers important stakeholders in regional development (de 
Lauwere, Verstegen et al. 2006). The farmer in his role as entrepreneur has a primary focus on 
farm development to secure farm income. Farm income is under pressure from the ‘squeeze on 
agriculture’: the process of increasing costs and decreasing returns on agricultural products (Van 
der Ploeg & Roep, 2003). Scale enlargement is a dominant strategy for dairy farmers in The 
Netherlands (Meurink, 2013). The assets of vulnerable regions are protected by legislation on the 
effects of farming on the environment and landscape, this poses limitations to the increase of 
production as option for farm development. The assets of vulnerable regions may as well present 
new options for farm development from new services and functions in rural areas for urban 
dwellers (Roep, 2000 ; OECD, 2006 ; Horlings, 2010). These new options will support the assets 
of the region as they are often linked to the value of these assets (natural and cultural-historical 
value). Farmers implementing these new options on their farm is thus a desireable development 
in regional development. Farmers are however -to a certain extent- free to choose their strategy 
out of the options they themselves perceive as viable for future farm development. Perceptions on 
the viability and preferability of different options for farm development may differ between 
stakeholders in a regional development program. Differences between farmers in the perception 
on viable future farm development are likely as well. For this reason it is important to understand 
possible differences within the group of farmers on their perception of the viable options for farm 
development in a situation of limiting nearby surroundings. 

Analytical framework  
To study the perception of farmers on farm development the construct perceived Room for Ma-
noeuvre (pRfM) is introduced (figure 1). The pRfM is defined as: ‘the set of options perceived 
viable by a farmer to obtain future farm income for his situation on his farm’. The pRfM is the 
result of a (continuous) process of assessing endogenous and exogenous developments that affect 
for farm development. The verb ‘to perceive’ emphasizes that pRfM is highly influenced by the 
frame of thinking and the specific situation of the farmer at that moment. Exogenous develop-
ments are 1) societal developments, 2) market & technology developments in the dairy sector, 
and 3) ‘nearby biophysical and societal surroundings’ affecting the farm. The endogenous ele-
ments are 1) work experience, 2) networks, 3) personal preferences, 4) entrepreneurial compe-
tences, and 5) involvement of the household. When selecting a strategy (explicit or implicit) the 
farmer chooses the options he will put in practice. This may in turn lead to changes in farm prac-
tices. By adding the factor income to the construct pRfM the role of the farmer as entrepreneur is 
put in the centre. 
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Research questions  

1 Are there differences between farmers in the pRfM for farm development in the context of 
a region with limitations on farm development 

2 How does the construct pRfM relate to current, planned and preferred activities  
3 Can the construct pRfM provide insights for a regional development program 
4 Can the construct pRfM add to farm development and entrepreneurial discourse 

 

We expect that there are differences between farmers in the pRfM and that will reflect in differ-
ences in current, planned and preferred activities. We expect that the differences between farmers 
in pRfM enables to link different groups of farms to policy goals in regional development pro-
grammes. We expect that differences in perceived Room for Manoeuvre between farmers will 
support a further understanding of the entrepreneurial part of farming. 

Operationalization 
Farmers were presented a list of 15 options for farm development based on an expert view on 
general and specific developments in the region. The descriptions used were tested in the  

Figure 1: Analytical framework of perceived Room for Manoeuvre (RfM) in relation to farm development 

 
 
trial phase. The options were related to (1) dairy production strategies, (2) obtaining additional 
income (off-farm job, energy production, nature preservation, processing of milk to products, on-
farm customers, care, recreation, other on-farm companies next to dairy) and (3) options related 
to terminating dairy activities on the location (relocation outside the region, starting another com-
pany on location or transfer to residential use only). Dairy production strategies were split in (1) 
‘steady on dairy’: main feed source from own farm land, limited concentrated feeds and by-
products, (2) ‘full power dairy’:  high milk production per cow and per ha, high inputs in concen-
trated feeds and by-products, (3) ‘organic dairy’: complying to the production standards of organ-
ic agriculture and (4) ‘joint farming’: operating togeter with other dairy farms as 1 dairy farm. 
Farmers were asked to select for each option on a 5-point Likert scale their perception on the via-
bility to obtain a relevant part of their income on their farm with this  option. The scale ranged 
from ‘certainly not possible’ to ‘certainly possible’. Farmers were asked to select for their farm 
(1) the options currently in operation (multiple options possible), (2) the options they plan to put 
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in practice (multiple options possible), and (3) the option they prefer to do in a situation without 
limitations (one option to be selected).  

Research methodology 
The area of Kampereiland was selected as a case study. A questionnaire was designed and tested 
with dairy farmers and both experts on dairy farming and on questionnaire design. Farmers were 
given a hardcopy and a personal code to access the digital version on the internet. All non-
respondents were contacted after two weeks via e-mail and phone. On closing date, 85 farmers 
had responded and 79 farmers had completed the questionnaire.  

Description of the case study 
Kampereiland (The Netherlands) is owned by the city of Kampen since 1364 and covers 4800 ha 
of which 4200 ha is farmland. The owner enlarged islands in the delta of the river IJssel by land 
reclamation. The land is used by 108 tenant farmers of which 102 are dairy farmers. 
Kampereiland is part of a National Landscape due to its river delta landscape with a high natural 
and cultural-historical value. Two Natura 2000 nature reserves border the area. The owner wants 
to preserve the natural and cultural-historical value and to increase the area’s use by residents of 
the city of Kampen. This creates limitations to intensification and scale enlargement of dairy 
farms. Farm income is on average 25,000 euro per year less as on reference farms outside 
Kampereiland (Methorst, 2013). A regional development program aims to support farmers in 
increasing their income in a way that respects the vulnerability of the area (Prins & de Hoop, 
2010). The goals of the program are: 1) a broadening of the income sources for farmers, 2) in-
creasing margins on production, and 3) decreasing the negative environmental effects of farming. 

Statistical analysis 
Data reduction was performed using principal component factor analysis with Varimax with Kai-
ser Normalization. Three components were extracted based on eigenvalue higher than 1 and a 
minimal variance explained of 50%. The first step of the cluster analysis was performed using 
Ward’s hierarchical cluster. Based upon the agglomeration schedule 4 clusters were determined. 
The centroid values were used as starting values for the non-hierarchical K-means cluster analy-
sis in the second step.   

Results 
Four groups of farmers were found which differ in the average scores on the 15 options presented 
(table 1). The scores were measured on a 5-point Likert scale ranging from 1 as ‘certainly not 
possible’ to 5 as ‘certainly possible’. Two options score independent from the other options cho-
sen: ‘dairy and energy’ and ‘dairy and off-farm job’. The scores for additional on-farm income 
related to diversification (care, recreation and on-farm customers) are low with an exception for 
group 3. Even in this group the average score is hardly above the level of ‘maybe’. Experts in the 
field of farm supported the content validity of the results.  
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Characteristics of the 4 groups 
The groups were described in words based upon the average scores of the options (table 1) and 
explorative interviews with 13 farmers at the start of the research. 

1: Production based – optimizing production 
Strong focus on ‘full-speed dairy’ (maximizing production per ha, high imports of feed), joint 
farming is seen as ‘maybe possible’, energy production may add to farm income: Farm location is 
the place where I try to reach the highest possible production of milk. Limitations are minimized 
via external inputs or technical input within a frame of economic optimization 

2: Resource based – optimizing the resources 
Strong focus on ‘steady-on dairy’, (mainly feed from own land), off-farm job is seen as a possible 
option as is energy production: Farm location is the place where I try to produce as much milk as 
possible within the limitations of the land and environment. The amount of feed harvested from 
my land determines to a large extent the amount of milk produced 

3: Location based – optimizing the location 
Strong focus on ‘steady-on dairy’, comparable to resources based farming, with a positive per-
ception on diversification as possibility, organic dairy has the highest score in this group: ‘The 
assets of the farm on this location offer possibilities for income from other activities next to dairy 
farming by using the assets of the location and the people present on the farm.  

4: Off-farm based – optimizing off-farm 
Focus on steady-on dairy combined with off-farm job or another company. Orientated towards 
terminating dairy farming with income from other activities (possibly retirement): Farm location 
is mainly the location where I live, milk production is likely to end in the (near) future and my 
income will come from either pension funds or activities elsewhere 

The characteristics of the groups fits with the development of milk production per ha in 1985 and 
2012. Group 1 has the highest production per ha in both 1985 (14,300 kg/ha) and 2012 (17,900 
kg/ha) with a large standard deviation in 2012 (7,700 kg/ha). In 1985 group 2, 3 and 4 were very 
similar with a production of 12,300 kg/ha. In 2012 group 4 was the least intensive (10,700 kg/ha), 
group 3 was relative extensive (11,900 kg/ha) and group 2 was the most intensive of these three 
groups (14,100 kg/ha). 
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Table 1:  Average scores for the clusters on the options presented, 1 = certainly not possible, 3 = maybe possible, 5 = 
certainly possible. Names for the options are short versions of words used in the questionnaire. The most 
distinguishing results are highlighted in bold. 

 Options1)   \  Groups                       1 Production 
based 

2 Resource 
based 

3 Location 
based 

4 off-farm 
based 

n = 29 n =21 n = 21 n = 8 

Steady on dairy                                     2.34 4.19 4.19 3.50 

Full speed dairy                        4.24 2.38 2.52 1.75 

Organic dairy 1.34 1.67 2.48 1.63 

Joint farming                            3.28 1.81 2.67 2.63 

Dairy & off-farm job 2.90 3.24 3.00 3.88 

Dairy & energy production 3.55 3.05 3.67 2.25 

Dairy & nature conservation 2.52 2.81 3.52 2.38 

Dairy & processing 1.69 1.48 2.71 1.13 

Dairy & customers                   1.48 1.14 3.24 1.75 

Dairy & care                             1.34 1.19 2.57 1.13 

Dairy & recreation                   1.66 1.19 3.10 1.63 

Dairy and another company 1.93 1.52 2.86 3.00 

Relocating outside area            2.55 1.62 2.19 3.13 

Stop milking, other company   1.34 1.24 2.05 3.50 

Stop milking, residential          1.45 1.62 1.76 3.25 

1) A longer description was used in the questionnaire 
 
 
Current, planned and preferred activities 
Farmers were asked the following questions (table 2): 

1 Can you select the options in practice on your farm ‘DO’ (multiple options possible) 
2 Can you select the options you will or consider to do ‘PLAN’ (multiple options possible) 
3 Which option would you most like to do in a situation of no limitations ‘PREFER’ (one 

option possible) 

 
‘Steady-on dairy’ is most in practice with 48 farms of which 5 in group 1. ‘Full-speed dairy’ is in 
practice at 28 farms of which 21 in group 1. An off-farm job is in practice at 34 farms with an 
emphasis on farmers in group 1 and 2 (each 11 farms). On-farm energy production is in practice 
at 16 farms of which 7 in group 1 and 6 in group 3. Dairy combined with nature conservation is 
in practice on a total of 27 farms (respectively 9, 8, 9 and 1 farms). Joint farming is most in prac-
tice in group 1 with 8 out of 11 farms. Farms which have options diversification (on-farm addi-
tional income) in practice are all but 1 in group 3. Looking at significance of differences the op-
tions ‘steady-on’, ‘full-speed’, ‘customers’ and ‘stop milking’ are highly significant at p<0.01. 
Differences in ‘joint farming’, ‘recreation’ and ‘residential’ are significant at p<0.05 level. The 
main differences between farms concerning current activities is the orientation on either ‘full-
speed dairy’ or ‘steady-on dairy’ and the orientation towards activities for on-farm additional 
income (diversification). ‘Full-speed dairy’ is mainly group 1 and diversification is mainly group 
3.  

Looking at future strategies (‘plan’ in table 2) 1 farmer selected ‘steady-on’ (group 1) and 14 
farmers selected ‘full- speed’ (divided over group 1,2 and 3), intensification is more often 
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planned as a more extensive production. ‘Energy production’ is selected by 23 farms, divided 
over group 1, 2, and 3. Activities with diversification (processing, customers, care and recreation) 
are planned on 9 farms, of which 8 in group 3 (p<0.15). Organic farming is selected by 3 farms in 
group 3 (p<0.05). Joint farming is selected by 8 farmers of which 4 in group 1 and 3 in group 3. 
To relocate the farm outside Kampereiland is selected by 4 farmers in group 1 and 1 farmer in 
both group 3 and 4. Four farmers in group 4 selected the options related to terminating milk pro-
duction (p<0.01). The number of farmers who do not know yet is highest in group 2 with 5 farm-
ers (significant at p<0.15).  

Table 2 presents as well for each of the four groups the preferred option in a situation without 
limitations. Strongly preferred is ‘full-speed dairy’ with 35 farmers selecting this option of which 
18 farmers in group 1. But also in group 2 nearly halve the farmers and in group 3 a third of the 
farmers prefer ‘full speed dairy’. ‘Steady on dairy’ is selected by 14 farmers of which 9 are with-
in group 2 and 3 within group 3. The other 30 farmers have chosen different options, with 5 
farmers selecting on-farm  diversification. Two farmers have not selected an option of which 1 is 
in group 1 and 1 in group 2. 

 
Table 2: Number of farmers per cluster on perceived Room for Manoeuvre in relation to current activities (do), 
planned activities  (plan) (both multiple answers) and preferred activities (prefer) (single option). 

 
 

1 Production 2 Resource 3 Location 4 Off-farm 

Option 1)  /  groups  based n = 29  based n = 21 based n = 21 based n = 8 
 Do Plan Prefer Do Plan Prefer Do Plan Prefer Do Plan Prefer 
Steady-on dairy                        5 2) 1 12) 20 0 9 18 0 3 5 0 1 

Full-speed dairy             21 2) 5 18 3) 5 4 9 2 5 7 0 0 1 

Organic dairy 0 0 3) 0 0 0 1 1 3 2 0 0 0 
Joint farming                    8 3) 4 2 0 0 0 2 3 0 1 1 1 

Dairy & off-farm job 11 2 1 11 2 0 6 2 0 6 0 1 
Dairy & energy pro-
duction 

7 9 2 3 7 0 6 7 0 0 0 0 

Dairy & nature con-
serv. 

9 1 4) 1 8 0 1 9 3 1 1 0 0 

Dairy & processing 1 1 0 0 0 0 2 2 0 0 0 0 
Dairy & customers 0 2) 0 4) 0 0 0 0 4 2 0 0 0 0 

Dairy & care              0 0 4) 0 2) 0 0 0 2 2 4 0 0 0 
Dairy & recreation       0 3) 0 4)  1 0 0 0 3 2 1 0 0 0 

Dairy + other company 3 0 0 0 1 0 2 2 1 0 0 0 
Relocating outside area    1 4 1 3) 0 0 0 0 1 1 0 1 2 
End milk, other com-
pany 

0 2) 0 2) 0 0 0 0 1 0 1 2 2 1 

End milk, residential 0 3) 0 2) 0 3) 0 1 0 0 0 0 1 2 1 

Other option  1   2   0   0   
I will not change   7   5   5   1  
Do not know yet  1 4)   5   2   2  
1) A longer description was used in the questionnaire, 2) p < 0.01,  3) p < 0.05, 4) p < 0.15, ns - not significant  
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Discussion 
In the discussion five points of view are important: 1) the usefulness of the concept pRfM to 
study farmers’ perspectives on farm development, 2) interpretation of the results from an entre-
preneurship perspective, 3) interpretation of the results from a regional development perspective, 
4) the general validity of the findings outside this case study, and 5) further questions arising 
from the results found.  

Usefulness of the construct pRfM 
The results show that the concept pRfM allows to distinguish between farmers on their perception 
of options for future farm development. The high content validity is supported by both experts 
and the coherence in the characteristics of the farms within and between the groups found. The 
construct pRfM enables a further study on the relation between farm development and its nearby 
surroundings. Farm development of the groups between1985-2012 and the current, planned and 
preferred activities create a coherent picture. The pRfM is not to be interpreted as the actual farm 
strategy chosen by the farmer as the concept spans all options deemed viable by the farmer. Out 
of these options a farmer selects a strategy. The concept pRfM adds to farming styles research as 
it specifically includes farm location and surroundings in the perception of the farmer on future 
farm development.  

Entrepreneurship perspective 
pRfM can be interpreted as ‘the total of all viable options for future farm development as per-
ceived by the farmer. A larger pRfM means he perceives more opportunities as viable options for 
farm development. More opportunities mean a higher adaptive capacity; the flexibility to adapt 
the farm to changes in the nearby surroundings. This links as well to the literature on opportunity 
identification and opportunity recognition (McMullen & Shepherd, 2006). A more in-depth anal-
ysis of the factors influencing the pRfM of farmers is needed for this aspect. Farmers in group 3 
are more positive about options for on-farm diversification. However, 10 out of 21 of the farmers 
in group 3 prefer to be 100% dairy farmer of which 7 prefer ‘full-speed’ dairy farming. These 
farmers do see an opportunity that is supported in the regional development programme but pre-
fer another option. This relates to the motivation to change as described by McElwee (2006) with 
a difference in ‘push’ (reactive strategy) or ‘pull’ (pro-active strategy). The other 11 farmers in 
group 3 do prefer combinations of dairy with other on-farm activities (a pull strategy). Group 3 
thus seems to consist of two sub groups.  

The 4 groups of farmers found can be related to an entrepreneurship perspective. Production 
based farmers relate to ‘the agricultural entrepreneur’ rationale with a strong focus on product 
maximization with a high input strategy. Resource based farms relate to ‘the traditional farmer’ 
with a focus on balanced growth, limited use of external inputs and a risk averting approach to 
investments. Location based farmers are the ‘diversified farmers’ who combine farming with 
activities to creating income such as care, recreation or nature preservation. This group is in some 
studies referred to as the ‘portfolio’ entrepreneur. The off-farm based group refers to farms either 
terminating the production or replacing dairy production with a different kind of economic off-
farm activity. Future development strategies are heavily related to the development of the farm in 
the past, the so called path-dependency.  

Regional development 
The results of this study underline the importance of farmers’ individual perspective on farm de-
velopment. Acknowledging these differences supports a diversified approach. The 4 groups 
found each relate in a different way to the location and the region. Supporting and strengthening 
vulnerable assets in a region is possible via farmers. Farmers can incorporate these assets in their 
strategy for farm development using regional identity for branding of food products or the rural 
setting for care or recreational activities. Location based farmers are most likely to adapt these 
strategies. Off-farm based farmers may create possible new room for manoeuvre for other farm-
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ers by supporting the termination of their activities. Resources based farmers can be supported to 
sustain farm production levels using a low external input strategy. This type of farming is less 
likely to pose a threat to vulnerable assets of the region. Nearly half of this group (9 out of 21) 
would prefer full speed farming, meaning they may not feel really comfortable with the options 
they perceive viable. The focus on dairy production with a preference for a more intensive ap-
proach is important to note (table 2).  

Validity of this study 
In this case study all farmers were dairy farmers and tenant farmers which may affect the general 
validity. Experts recognized the 4 groups for its content validity in dairy farming in general. The 
(relative) number of farms per group may differ between regions due to differences in back-
ground of the farmers and the region. Tenant farming has aspects which may set it apart from 
farms owned by the farmers: 1) external capital, 2) the number of active farms, and 3) effect on 
culture and personal preferences. In aspect 1, external capital, tenant farmers have less financial 
security to offer leading to higher interest rates higher required repayments to the bank (Methorst, 
2013). For aspect 2, the number of active farms is high compared to other regions (Methorst, 
2013). This is related to the lower monetary value of the farm assets. A farmer cannot create 
funding for a retirement by selling assets and farm succession is more easy since the need for 
investment capital is lower (Methorst, 2013). Looking at aspect 3, the regional culture and prefer-
ences, it is important to note that  Kampereiland used to be a regional ´example of modern and 
big farms´ until the 1980’s. This might support the tendency to have a focus on a more intensive 
milk production and it may affect expectations by the farmers to fit in the frame of farm devel-
opment. The policy of the lessor to redistribute land and milk quota of a farm that stopped among 
other farmers may have induced a tendency to look mainly at the lessor for possibilities for farm 
development.  

Further questions arising from this study 
The construct pRfM is influenced by exogenous and endogenous factors (figure 1). More 
knowledge on their influence on the pRfM is needed. Knowledge on the pRfM of farmers as per-
ceived by third party stakeholders in the region is needed to see if third party stakeholders see 
different options for farmers as farmers do. What kind of support programs are effective or suc-
cessful to increase the pRfM of farmers. 

 
Conclusion 
The construct pRfM allows to differentiate between farmers on their perception on viable options 
for farm development. The current and planned activities of the farmers are in line with the char-
acteristics of the groups. Farmers tend to prefer The number of farmers engaged in diversification 
or organic farming is low. Full speed dairy is preferred by 35 farmers of which 17 are not in 
group 1. Diversification of on-farm activities outside dairy farming is preferred by only 6 farm-
ers. Farmers in this region have a high preferences for ‘farming’ in the meaning of  food produc-
tion, the preference for diversified farming is low. For regional development programs the con-
struct of pRfM supports a diversified approach towards the 4 groups as each of the 4 groups has a 
different view on farm development in relation to the developments in the region. The construct 
pRfM offers potential for a better understanding of farm development in relation to opportunity 
recognition and the adaptive capacity of farmers. 
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Abstract: This paper deals with the analysis of changes in sheep farming activities in the South-
ern Alps, located in the Mediterranean region of France.  We particularly focus on the analysis of 
different types of sheep farming at the scale of a small region, their diversity and recent changes 
in them.  On the one hand, we address these changes in terms of the challenges and expectations 
facing sheep farming activities in these Mediterranean mountain regions and, on the other, we 
discuss the means for characterizing the diversity of these systems, their dynamics and interac-
tions, in order to better understand rural development trends. More specifically, we characterize a 
particular type of farming whose increase in recent years is a dominant feature of the changes in 
these activities - that of farmers with big flocks who practice double transhumance, or double 
migration.  We describe the specificities of this type of farming and analyze its contribution to the 
development trajectory of the local agriculture, as well as the specificities of the "double migra-
tion" farmer(DMF) in comparison to another more traditional type of farmer in the region, the 
"small mountain farmer" (SMF), as one of them qualifies himself, who appears, at first glance, to 
be at the opposite end of the pole of the criteria that we have chosen in terms of the different 
ways in which the two work.  

From a historic point of view, sheep farming in France is linked to grain farming, often highly 
present in mixed crop-livestock farming systems as a complementary activity.  This activity has 
sharply decreased, as can be seen by changes in the national herd, whereas France is the second 
ranking consumer of sheep meat in the European Union (France Agrimer 2010). Nevertheless, it 
is better represented in disadvantaged areas where it benefits from special support within the con-
text of the Common Agricultural Policy. This is particularly true for the Provence Alpes-Côte 
d’Azur (PACA) region, which, after having been in third place, has now become the 2nd ranking 
sheep production region in France today (AGRESTE, 2012), with the second largest slaughter-
house in Europe located in the French Alpes de Haute Provence department in Sisteron.  The 
relative stability of the number of sheep in this region over the last three decades is due to a spe-
cialization within farms that has considerably increased over time (the average herd size today is 
390 sheep, corresponding to 11.5% of French sheep farmers) (France Agrimer 2010).  This spe-
cialization has also taken place at the scale of huge swaths of land in the countryside where the 
majority of farms have become specialized in sheep breeding.  

The A3V area (Pays A3V) in the south of the Alpes de Haute Provence department (Figure 1), is 
emblematic of these changes in sheep farming and the issues that the development model that 
encompasses these changes raises for the local society.  Two main aspects are expressed at the 
local level in terms of "expectations" in relation to livestock farming: first, its contribution to 
maintaining landscapes shaped by centuries of pastoral activity and, second, its contribution to 
local development in terms of territorial dynamism.  
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Sheep farming and landscape maintenance 
Sheep farming, with its historically strong pastoral component, has structured Mediterranean 
landscapes.  Since the 1980s, following a crisis linked to the steep drop in sheep meat prices, pol-
icy statements, development initiatives and public support for this activity have all highlighted 
this issue of “land maintenance” and the ability of sheep farming to address these needs (Lasseur, 
2006). Sheep farming in our study area, which includes a portion of both a regional and a national 
park, is particularly concerned by this aspect of the activity.  The study area covers 1650 km², or 
25% of the Alpes de Haute Provence department.  It is centered on the upper Verdon Valley, be-
tween 800 and 3000 m in altitude.  Forty percent of the area is covered by forests, and the same 
percentage is taken up by alpine meadows. Farmland (excluding mountain pastures) represents 
15% of the territory, 90% of which is still covered by grassy areas. As observed by R. Dumont in 
1954, we are "in the real world of sheep" here. Sheep farming, which is primarily oriented to-
wards sheep meat production, is the main agricultural activity of the area.  The herd present on 
farms located within this area counts 35,000 ewes.   Among this number, some 8,000 sheep leave 
the area to spend the winter in Basse Provence.  During the summer, 35,000 other sheep from the 
rest of the region graze in the alpine meadows. As illustrated by these figures, mobility is an es-
sential characteristic of this type of farming. If we take a look at it in other regions of the world 
(Faye 2008), we see that mobility has many typically Mediterranean traits.   This type of farming 
is based on the very strong demand on natural resources by which "man and beast follow grass 
growth" (Vercherand 1987).  In our study area, little interest was shown for cultivated interstitial 
spaces and small pastoral units, poorly adapted to the grazing management of large groups of 
animals, leading to the encroachment of woodland on the landscape and overgrowth.  However, 
the opposite took place outside of the study area with a revived interest in pastoral activities, en-
couraged by considerable opportunities, for agri-environmental purposes, to graze herds in the 
forests of the coastal plain, as well as strong environmental incentives for summer transhumance.  
These forms of sheep farming that appeared to be in regression are now undergoing a reversal. In 
reality, relocating livestock in winter (that normally remain in the mountains with some in the 
sheep pen) recalls to mind practices that can be intermittently observed throughout the history of 
this type of farming and that are linked as much to the fluctuation in land stock as to social forms 
of agricultural production. Today, their ability to fulfill expectations in terms of controlling plant 
dynamics over the local area is a subject of debate.   

Sheep farming and local development  
Maintaining assets, contributing to the local dynamics (affirmation of a cultural identity, contri-
bution to the dynamism of social networks, participation in the local food network).   

The reaffirmation in the 1980s by public policies of a sheep farming activity strongly based on 
the appropriation of grazing land contributed to the cultural identity of the territory, which be-
came a "Pays" in 1999, specifically, the "Pays A3V" (signifying Asses-Verdon-Vaïre-Var), 
strengthening the idea of territorial cohesion even more. A "Pays" (in this context, the French305 
term pays is not used in the modern sense of "country" but preserves the original meaning of the 
Latin word from which it was derived, pagus), is an area whose inhabitants share common geo-
graphical, economic, cultural, or social interests, and who have the right to enter into communal 
planning contracts (Wikipedia).  This “pays A3V” confirms the recognition of an undisputed le-
gitimacy in terms of livestock farming activities. However, the consequence of the increase in 
herd size without an intensification in fodder production or the purchase of huge quantities of 
animal feed is the increase in the size of holdings, in favor of  abandonment of farming activities. 
As a result of specializations at the micro-regional level, this trend also has an effect on local de-
velopment and the contribution of agricultural activities to maintaining employment.  Agriculture 
only accounts for 8% of local jobs but is the last economic activity present in many of the com-

                                                 
305 http://en.wikipedia.org/wiki/French_language 
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munities in the area. Farm succession is a critical issue – 57% of farmers are over 50 years old – 
but the current prevailing model that is based on the dismantling of small farms deemed "unvia-
ble" to allow the others to expand is questioned by local actors.  Finally, the economy of this area, 
like the majority of the countryside in the PACA region, has been strongly boosted by residential 
tourism (Datar, 2011). With 65% of the area's housing corresponding to second homes, local poli-
ticians are not just concerned with farming interests alone, and part of the land slips out of the 
control of farm families.  However, this trend also represents a potentially large opportunity in 
terms of the market, particularly that of the coastal plains that are highly urbanized and close to 
the breeding area, in terms of local products that contribute to strengthening the tourist attraction 
of locally-grown products and to justifying incentives to diversify agricultural activities (e.g., the 
cultivation of fruit, aromatic plants and vegetables) linked to direct sales or agri-tourism. None-
theless, with the exception of the sales of live lambs, particularly to North African Muslim com-
munities along the coast for the celebration of Eid al-Adha, which has recently fallen at the end of 
the summer and represents a considerable market, specialized livestock farms such as they have 
evolved over these last decades have remained on the fringe of this trend, developing, as we will 
see, an extremely critical point of view.  We suspect that the result of this is a distinction between 
two relatively distinct ways to approach the territories and their markets and to find one's niche.  
These two approaches correspond to two ways of exercising the profession of sheep farmer at the 
core of the development model discussed today in farming and in the territories (Figure 2). These 
two contrasting figures consist of the "small mountain farmer" (SMF), defined as a sheep farmer 
with an average-size flock (less than 500 animals), who grazes his sheep in the mountains only in 
the summer.  He grows the forage necessary to feed his flock in the winter.  He may be diversi-
fied and can produce under a quality label.  The second is the "double migration" sheep farmer 
(DMF) who has a big flock consisting of 1000 to 2000 animals (1.6% of French sheep farmers 
have a flock with more than 750 animals) (France Agrimer 2010). He moves between the moun-
tains and the plains where he grazes his flock on land with a permissive use status, generally 
works in a couple and employs between one to three permanent shepherds (Figure 3).  

Analytical framework 
Analyzing the contribution of these two forms of agriculture to the future of rural areas could lead 
to clear-cut conclusions that would be tantamount to favoring one form of agriculture, either to 
the benefit of the economic efficiency linked to scale economies, or in the name of the defense of 
small farmers and the maintenance of threatened "traditional" know-how.  To describe the diver-
sity and the dynamics of systems in terms of sustainable development, it appears to us that pro-
posals to analyze the resilience of socio-ecological systems renew the perspectives, both in terms 
of the assessment and its object.      

The characterization of the diversity of agricultural systems is generally based on the distinction 
between three types of agriculture: small-scale ("peasant"), entrepreneurial and industrial (Ploeg 
2009), each mobilizing production factors in a different way, particularly capital and labor. 
Small-scale farming, often in reference to tradition, is considered the repository of specific know-
how, making it possible to organize agricultural activities at the lowest possible cost and to avoid 
risks. Entrepreneurial agriculture is characterized by its integration into the market, the imple-
mentation of its activities on large farms, and its strong reactivity to exterior incentives, particu-
larly those of the Common Agricultural Policy.  It is also characterized by the use of a salaried 
workforce from outside of the family unit.  Finally, industrial agriculture is characterized by a 
large financialization and total integration into the business world.  This last category is largely 
absent in relation to grazing livestock in France (particularly in the case of sheep farming).  In 
order to refine the segmentation of categories of farmers when integrating new concerns ad-
dressed at this sector, Niska et al. (2012) emphasize the emergence of sub-categories that are 
more closely linked to sustainable development issues: (1) a "new peasantry" that Ploeg (2009) 
links to "traditional peasantry", but considers to be more responsive to involving itself in the 
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multifunctionality of agriculture (Ploeg 2009); and (2) "ecological entrepreneurships" (Marsden 
et al. 2005), that lead to an ecologically-friendly agriculture and that are involved in short supply 
channels and agrotourism.  Such proposals make it possible to qualify the stigmatizing implemen-
tation of common typologies but seriously limit the possibilities for describing changes that affect 
the forms and frameworks of practices involved in the activity and their ability to adapt and con-
tribute to local development.  

Beyond the selection of the form of agriculture adapted to variations in the sustainable develop-
ment issue "of the moment", it appears to us that an analysis perspective in terms of the sustaina-
bility of agricultural activities particularly targets the question of maintaining the adaptation ca-
pabilities of activity systems on the medium-term in an uncertain environment (Hubert et al. 
2002). Maintaining these capacities rather that reaching specific objectives in view of maintain-
ing stable balances constitutes the true perspective of research priorities to be developed. Our 
work on the characterization of activity forms and their dynamics therefore aims at strengthening 
our understanding of the adaptation mechanisms and identifying their principles.   Research car-
ried out in the field of the analysis of the resilience of socio-ecological systems (Walker et al. 
2004) offers several proposals in this respect.  Our attention was particularly drawn to the pro-
posal put forth by Cummings (2011) to consider several spacial analysis level.  We would have to 
consider the production systems in their local context as well as at a broader scale that, moreover, 
corresponds to the mobility properties particularly expressed for "big mobile flocks".     Strength-
ening the adaptability and the transformability of socio-ecological systems relies in large part on 
the social component of these systems.  For Berkes (2007), this is particularly based on (i) the 
capacity to learn to "live with" change and uncertainty; (2) maintaining diversity within the sys-
tem in all its forms; (iii) the combination of different forms of know-how within the learning pro-
cess; and (iv) preserving self-organization capacities and multi-scale links.  Maintaining diversity 
and favoring self-learning at the local scale appears to be linked to the analysis of interactions 
between the different types of breeding identified, concerning discussions in local professional 
collectives (Darré 1999) about adapted breeding standards and practices, on the one hand, and 
places for social exchanges, on the other.   

Our study aimed at increasing awareness of the way in which breeding activities are transformed 
in terms of the double migration farmer, compared to the SMF, another form of sheep farming 
that is very indicative of the current local development in the region.  To do this, we carried out 
semi-directive interviews with some 30 sheep farmers with farms in the A3V area.  The sampling 
included farmers who differ with regard to their personal histories, the location and size of their 
farms, and the technical systems that they implement (Sicard 2012). We therefore more specifi-
cally characterize double migration farmers from the point of view of how they perceive their 
profession, their practices and their role in society. We first describe the dynamics of these farm-
ers, their socio-economic characteristics and the way they involve themselves in their profession.  
We then present the issues sparked by this dynamic in relation to its contribution to the develop-
ment of local agriculture.  We conclude, not by considering the tensions and criticisms between 
these two major forms of sheep breeding that appear to us to be the most significant in terms of 
current dynamics but, instead, their possible complementarities and their interest in view of an 
adaptation on the medium-term.  To do this, we apply a double change of scale.  The first consists 
of submitting breeding practices to an interrogation that targets the profession and its transfor-
mation.  The second goes beyond the breeding area in question and takes account of all of the 
areas mobilized by these two forms of sheep farming.  In other words, we leave the alpine scale 
to extend the analysis to different areas of the Provence-Alpes-Côte d’Azur region. 

 
 
  



 

1865 

Double migration farmers: socio-economic dynamics and sheep farming practices  
In our study region, farming families from this alpine highland have practiced winter migration 
towards the plains of Basse-Provence for many centuries.   As local contexts change (both in the 
mountains and the plains), the frequency with which this practice is adopted by sheep farmers 
varies.  For example, in 1954, R. Dumont qualified the choice of two farmers from a community 
in the region to considerably increase the size of their flocks and to spend winter in Basse Pro-
vence as an innovative practice.  We can therefore distinguish farm families that have maintained 
their farms in alpine valleys but that have continued to move their flocks to the plains in winter.  
They often have a stable land base and family ties that have developed over the years.  These 
people therefore describe their activity on a dual basis that is no longer questioned and that leads 
them to favor grazing over crop cultivation.  This practice has been on the rise for the past 20 
years.  Sheep farmers who recently adopted it were previously on evolutionary trajectories similar 
to those of "small mountain farmers".  They defend the choice of double migration by the possi-
bility of increasing the size of their flock, which would lead to greater flexibility in terms of pro-
duction system management as soon as the big herd is mobile.  By freeing themselves from the 
limits created by (i) the need for fodder to get through the winter, and (ii) the capacity of build-
ings to shelter the animals, these farmers could easily double the number of sheep (or even more).  
They can use the sheep pen of the parents as an infirmary and have the possibility of using green-
house tunnel-type mobile shelters to house their sheep in the plains, if the need may be.  Moreo-
ver, they consider themselves to be very free in terms of the market, emphasizing the fact that 
that they are not "bound" by any contract or specific sales date.  They benefit from a large, well-
maintained social network that allows them to find pastures every year, sometimes at a high cost, 
they say, but specify that the size of their flock allows them to easily borrow money since their 
bankers are among their privileged partners. These big sheep farmers have therefore disassociated 
changes in the production system from the original farm structure that they may have inherited.  
They were able to fully respond to the demands of the agricultural policy implemented since the 
end of the 1980s, which first provided incentives for the increase in herd size linked to support 
measures for the first pillar in the 1990s (sheep premium paid per head, followed by the ewe 
premium of 21 euros today), as well as grazing in areas that opened the way to agro-
environmental support within the framework of the second pillar since the 1992 reform.  The in-
crease in the size of farms has often led to the installation of the farmer's spouse or children by 
creating a new collective-type farming entity (GAEC, EARL). As a result, these sheep farmers 
work on a family basis, often as a couple.  The mobility of the flock is therefore also that of the 
family, including the children who go to school in the mountains or the valley, depending on the 
period of the year.  Their capacity to satisfy the measures initiated within the Common Agricul-
tural Policy could therefore place them in the category of "entrepreneurial farmers", according to 
the definition of Ploeg (2000, op. cit.) who considers the reactivity to these demands to be a ma-
jor characteristic of this type of farming.  

 
Issues arising from this dynamic  
The analysis of arguments put forth by sheep farmers during our interviews to justify the choice 
of double migration or to express reservations about this practice are related to the way that they 
perceive their profession.  Two aspects are particularly highlighted: their enthusiasm for sheep 
breeding and the question of maintaining and developing farm resources.     

The passion for sheep farming is expressed and becomes apparent to the other farmers mainly 
through the presence of the flock and by taking them to pasture – the love of grassland and the 
love of the big flock are linked in this case.  This passion – that can be targeted at genetics in oth-
er types of animal breeding – is itself the expression of a form of excellence recognized by the 
profession. It consists of favoring an activity that provides the flock with a pasture diet, or ac-
companying it in this respect through herding practices.  This pastoral aspect is dominant in this 
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case and takes place at the expense of the purely agricultural activity that consists either of main-
taining fodder crops and accumulating stocks, or concentrating on cash crops.  This passion can 
be very precisely broken down in the case of the management of big herds: the number of ani-
mals that justifies being able to devote all one's time to the activity and that produces a sufficient 
income to avoid any complementary activity.  Technical excellence is then expressed more as the 
capacity to maximize the grazing aspect in terms of feed than that of lamb production whose 
quality should be recognized by all of the upstream operators in the sector (quality label, for ex-
ample).  This does not prevent these sheep farmers from laying claim to the quality of their lambs 
by explicitly linking this quality to an entirely grass-based diet and a more healthy way of life.  
The fact that the animals are inevitably immobilized in winter by the other farmers is explicitly 
criticized in this case. Batching is a fundamental practice in this type of sheep farming.  It con-
sists of dividing the herd into different batches and assigning them, depending on their physiolog-
ical stage and, as a result, their dietary needs, to different grazing areas.  This is indicative of a 
unique form of management excellence and recognized by the others, which is assessed on the 
basis of fodder grazed as opposed to fodder distributed.  

In contrast, for some sheep farmers who do not practice double migration, reorganizations linked 
to the large increase in the size of the flock and its relocation for four to five months of the year 
make it necessary to reconsider means for developing the resources of the farm and its territory.  
These large herds are criticized on one particular point: their contribution to the maintenance of 
local space.  These sheep farmers do not work with finesse, do not clean up after themselves and, 
on the contrary, "sweep up everything in their path", threatening the grassland resource as a result 
of their "expansionism".  As a result, less intensive fodder cultivation to build up winter stocks 
and the absence of the flock between seasons that decreases grazing pressure on rangeland do not 
ensure the maintenance of the land on the farm. The same is true of the under-occupancy of sheep 
pens and storage buildings that are only used as infirmaries, and even at that, only for several 
months of the year. Therefore, that which is at issue is the capacity to ensure the inter-
generational continuity of the valorization and maintenance of the inherited patrimony in the ma-
jority of the cases.  It should nevertheless be emphasized that from the point of view of regional 
institutions, the judgment concerning the capacity of these farmers to maintain the land in ques-
tion is of a totally different nature since they are the first to be concerned by the solicitation of 
contracts to enable their flocks to graze in areas of environmental interest in the coastal plains.  

This type of big-herd farming is often compared to the mythical figure of the shepherd, which we 
will come back to later.  It is clearly differentiated from the small mountain farmer, with his 
mixed farming system, who was considered to exemplify the modern farmer during the period of 
agricultural modernization and fodder crop intensification that was promoted after WWII.  In 
1954, the standard prescribed by one of the fathers of French agricultural modernization was 
clearly expressed for production systems in this region: one tractor pulling a plough, and 250 
sheep (Dumont 1954: 429).  Has the debate about which practices represent modernity or tradi-
tion therefore been reversed over the course of the past 40 years?  In our situation, references to 
tradition are substantially bolstered by a type of sheep farming that is also the one that shows the 
most reactivity to the CAP and its financial incentives.  However, we must ask if these two ap-
proaches to sheep farming should necessarily be considered within a framework of radical oppo-
sitions as soon as the issue of territorial development is raised.  This is the subject of our last sec-
tion.  

 
Local development, complementarity and change of scale  
We showed that several forms of sheep farming co-exist on this alpine territory where breeding is 
the dominant activity.  These forms result from a constant adaptation of local breeding practices, 
especially to public policies and to the CAP, in particular, that can be seen today by the diversifi-



 

1867 

cation of the ways in which sheep farming is carried out within the A3V area. Like in many 
mountainous areas, the sustainable agriculture charter of the area puts the accent on forms of ag-
riculture capable of occupying and maintaining the territory, and emphasizes their capacity to 
become an integral part of the local socio-economic fabric with an underlying dynamism to 
which agricultural activities contribute. The diversification of activities– whether they be agricul-
tural, para-agricultural, in which case they are often linked to tourism, or targeted at transfor-
mation and direct sales – are the preferred means of agricultural and territorial development sup-
ported by the A3V area.  This is a relatively classic territorial agricultural development pattern.  
However, as we have already mentioned, this first scenario seems weak in terms of the reality.  
Production under a label of quality remains highly marginal in our little study area, whereas there 
is little consensus, if any, in terms of the diversification of either agricultural or para-agricultural 
activities within local professional spheres, giving way to highly polarized positions.  Two vi-
sions of sheep breeding exist, supported by collectives with different types of legitimacies: one is 
the result of territorial management at the scale of a "Pays", and the other is based on the local 
professional culture that is discussed and reactualized within singular institutions and pastoral 
groups.  Whereas "small is beautiful" appears to be a local development pillar elsewhere this ap-
proach to sheep farming is not the only answer in our territory, even if it is highly encouraged and 
recognized as a specificity of agriculture (AGRESTE 2003).  We are therefore encouraged to go 
beyond these dualities and to examine how these worlds complement each other, on the one hand, 
in terms of maintaining the territory or, rather, the territories concerned by sheep farming, and on 
the other, in terms of the reshaping of the profession: what therefore do small mountain farmers 
have in common with sheep farmers who engage in double migration?     

We will first examine the question of the point of view of the territory.  In France, 84% of sheep 
farming takes place in disadvantaged areas where it is an alternative to desertification, while sig-
nificantly contributing to the maintenance of the territory, which tends to decrease.  This land 
squeeze motivates in part the double mobilization of big sheep farmers who lack space in the al-
pine territory.  They move between the plains and the mountains and take advantage of the com-
plementarity of their respective resources.  In the plains, their integration into the territory some-
times depends on the reactivation of the complementarity between agricultural activities accord-
ing to an old principle of reciprocity, "grazing in exchange for manure and maintenance" of fu-
ture or current crops.  This is the case for flocks that graze during the off-season in vineyards, on 
post-crop fallow land or forested areas along the coast.  They benefit from a certain legitimacy 
and visibility by contributing to the maintenance of large territories associated with risks that they 
help protect against (fires, for example).  At the regional scale, 76,000 hectares are maintained by 
sheep for the purpose of fighting fires.  Double migration farmers thus find a legitimization for 
their activity, all the more important because it is benefits not only the major economic actors in 
the region (winegrowers in the Var department, the French National Forests Office), but residents 
as well.  This social and territorial integration is even more interesting since the competition for 
grass is generally high in the mountains.  On the other hand, in the mountains, social integration 
and territorial legitimacy are linked to relationships established with tourists in summer and the 
careful preservation of resources and family patrimony.  We will now take a look at the situation 
at the level of the sheep farming profession. 

The question of renewing the profession is an important issue since the number of farms is also 
on the decrease, abandoned within the framework of a family transmission.  A unique agricultural 
asset plays an important role in the dynamics of renewal and is at the crossroads of these two 
types of sheep farming.  This is the idealized image of the shepherd that we see on posters and 
that is part of the collective imagination.  The shepherd can be the farmer himself, as we have 
seen in some cases, or a farm worker responsible for guarding the flock, particularly in the sum-
mer.  Emblematic and central, the figure of the shepherd is a key element of local sheep farming, 
of which he is the symbol and a sort of showcase: he cares for the flock and for the mountain.  He 
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embodies complex ecological knowledge about plants and animals but has not always been rec-
ognized and valorized.  It has only been over the past 15 years that the shepherd has increasingly 
tended to be a farm worker, benefitting from a social and professional rehabilitation.  It is no 
longer the youngest child in the family who is given this task, little appreciated in the past, the 
one that left for the plains in winter because he was dispossessed of the land and only inherited 
the sheep and not the land necessary to feed them.  Today, one chooses to become a shepherd and 
is trained for the job, particularly in the case of a summer shepherd, a true professional specializa-
tion.  We can hypothesize that the local sheep farmer (the one we referred to as the small moun-
tain farmer) tends to hide behind the strong figure of the shepherd, which is not always the case 
since he must farm his land in the summer in order to harvest fodder for the winter.  However, the 
shepherd is not only a virtuous and emblematic figure of alpine farming.  a The debate must also 
be situated in terms of employment and the profession.  In some way, the shepherd also embodies 
– even if it is difficult to assess – the contribution of pastoralism to the development of agricul-
tural employment in these rural territories, even at the seasonal scale, since double migration 
farming systematically requires the addition of one to three employees per year.  This use of non-
family labor (which would easily put these farmers in the entrepreneur category) contributes, as 
we will see, to strengthening social and professional integration.  In fact, the shepherd can even 
personify the continuity of a professional group.   The status of the shepherd is often an interme-
diary status, often like a farm worker, a first step on the way to becoming a sheep farmer.  In 
May, when the shepherds have completed their studies – there is a training center for shepherds 
in the PACA region – aspiring shepherds begin their career by working as summer shepherds for 
a pastoral group, a legal entity that includes several farmer/owners within the same summer pas-
tures and that employs one shepherd to care for their flocks.  In the winter, these shepherds then 
work for a sheep farmer during the lambing season, watching over the flock in the plains.  They 
are thus introduced to the world of sheep farming and to its territories, its places for social ex-
changes, its networks, etc.  They meet other shepherds and sheep farmers in the mountain region, 
and acquire experience.  If they wish to do so, they can also progressively constitute a flock of 
sheep of their own.  Some of them establish their own business, for example, taking over the 
holding of a small mountain farmer that they met via these inter-relational networks that we have 
just described.  The shepherd, if he wants to settle down, will be made quickly aware of opportu-
nities to do so, just as his value will rapidly become known among his peers.  The confrontation 
between offer and demand generally takes place in the summer.  As a result, the profession of 
sheep farmer, very often characterized by its strong resistance to administrative measures and 
interference, in this region at least, is reshaped by the support of the pastoral group that encom-
passes the different types of sheep farming and that mutualizes the shepherd.  

It is on this point that it is necessary to insist on a very important socio-economic institution that 
is both a place for social exchange and for professional debates: the pastoral group.  A pastoral 
group is a group of sheep farmers that practice transhumance and that is generally founded on the 
principles of a not-for-profit organization.  This structure organizes all aspects of summer grazing 
management.  It deals with the various administrations.  Its role is of utmost importance.  The 
pastoral group acts as an institution that regulates the work market and access to the grazing re-
source, both of which are closely linked.  It a strategic and irreplaceable place for social exchang-
es, discussions and learning, within a context where technical support is rare.  The pastoral group 
is a true passport to the profession, controlled by the profession, taking the place of or substitut-
ing itself for the mechanisms that govern classical family transmission.  It even allows access to 
the profession of sheep farmer, its capital (i.e., its herd), and to its networks, outside of all agri-
cultural affiliations and inheritance issues.  It is even more interesting because it allows people 
who are not from the world of agriculture – which is often the case with shepherds who follow a 
specialized vocational training in the region's training center – to adopt the profession, regardless 
of the form under which activities are carried out.  As an example, the professional career of one 
of the farmers we interviewed with a big herd began with the status of shepherd, caring for the 
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animals of others.  Little by little, he started to constitute his own herd/capital, finally establishing 
himself as a sheep farmer thanks to an opportunity that presented itself, and continuing to expand 
his role both in the territory and in the profession. He, in turn, hired a shepherd to guard his ani-
mals, and then several shepherds from different pastoral groups between which he could divide 
up his big herd.   This example shows the extent to which the profession and the territory are in-
terconnected.  Even though criticism is sometimes fierce, as we have seen, we can make a com-
plementary interpretation of these two forms of sheep farming in terms of a broader territorial 
scale and an extended socio-professional scale.  The challenge depends on sustaining a certain 
balance between the diversity of approaches to sheep farming that coexist within the mountain 
territory and, consequently, ensure its maintenance: the farmers with big herds that cover large 
territories that they more or less grossly exploit, and the others (the small mountain farmers) who 
work at a smaller but more refined scale, and who are more favorable to the "care" aspect of their 
profession.  

 Describing agricultural systems in terms of their diversity and dynamics in order to analyze their 
contributions to the sustainability of the resilience of development trends at the micro-regional 
level led us to distinguish types of systems that are differentiated as to their specific dynamics 
and their means of mobilizing the resources available to them.  It seems that modernity can 
"change sides" in a time lapse of just several decades.  Practices that embody a tradition can 
therefore appear to be very modern or exactly the opposite at a given moment, leading to the dif-
ficulty of adopting this aspect as the key to discriminating between systems. Finally, to strengthen 
the adaptability of the system to a supra-farm scale, it seems to be more productive to focus on 
the complementarity between these systems rather what opposes them to each other.  However, 
these properties of complementarity are fully expressed if the collective bodies, in our case, pas-
toral groups, constitute cross-linked places of learning and multi-scale connections that contribute 
to renewing system diversity.  Lastly, the mobility of people and animals, sometimes seen as a 
thing of the past, appears to be a guarantee of adaptation, capable of strengthening the fluidity of 
production systems with regard to the expectations aimed at sheep farming in the Mediterranean 
mountain region. 
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Figure 1 : « A3V Pays » located  in the French Southern Alps.  

 
 
Tableau 1: Socio economical elements characterizing “Double migration farmers” and  “small mountain farmer” 
 Double migration farmers small mountain farmer 
Flock size 1000 to 2000 ewes Less than 500 ewes 
Participating in pastoral group All of them All of them 
Originated from a farming family 
and/ or inherited his farm   

2/5 8/13 

Family status 4/5 living in couple 7/13 unmarried 
Both members of couple working 
on farm 

4/5 4/13 

Use of hired labor  1 à 3 shepherds , one, at least, all 
year long  

1 summer shepherd (120 days) 

 
Figure 2 : Mobility of double migration farmers .  

 
blue arrows represent winter moving toward lowland grazing ( generaly operated by trucks) concerning the double 
migration farmers flocks . Red arrows indicate moving toward summer pasture  concerning  the double migration 
farmers flocks and  the small mountain farmers flocks.  
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Abstract: Agriculture and rural areas have been considered a unity for a long time; however, 
increasingly agriculture and rural development are being de-coupling. Due to ideologies of 
growth, competitiveness, resource-efficiency, expanding food markets and links to vertical flows 
of energy, feedstuff etc. intensive farming systems are integrated into global markets, but dis-
carded many of their links to local landscapes. This also implies that global network of pro-
cessing and consumption has become much more important for many farms than relationships to 
the social-ecological context in which they produce.  Rural development in turn is increasingly 
concerned with nature conservation, tourism and residential developments of various sorts rather 
than with the future of farming. While agricultural industrialization is the driver of the de-
coupling phenomenon in the more productive areas of Europe, the more marginal rural areas are 
de-coupled from farming through competitive disadvantages leading to wide-spread land aban-
donment. On this background there is a clear need both for rural development to restructure land-
scape patterns in a way that they better support multi-functionality (including agriculture) and for 
agriculture to become a more integrated part of the local place. In this contribution, the tensions 
between agriculture and rural development will be conceptualized drawing back on a resilience 
approach. We first examine a general case of high nature value (HNV) farming.  The implemen-
tation of the HNV concept in rural development programs serves as an example of the challenges 
that policy making are facing when dealing with a specific kind of farming systems that are cou-
pled to the landscape ecologically, but increasingly de-coupled from social-economic realities. 
Through two other case studies, we then analyse how, new ways of re-coupling agriculture prac-
tices to rural development may be reinstated through planning processes. The paper concludes by 
reflecting more generally on the conditions for supporting multifunctional landscape through col-
laborative actions, with a focus on the role that 'alternative farm modernization processes' can 
play in a rural development context.  

Keywords: Re-coupling, collaborative actions, multifunctional landscapes, new institutional ar-
rangement. 

 

Introduction 
European rural landscapes are with few exceptions agrarian landscapes – landscapes in which 
agriculture throughout history has had a key role in maintaining and changing the landscape pat-
terns and in developing (and destroying) cultural, semi-natural and symbolic values associated 
with these landscapes (Meeus et al, 1990; Antrop, 2005). Agriculture and rural areas have there-
fore been considered a unity for a long time. In many parts of Europe however, agriculture and 
rural development are in a process of increasing de-coupling (Woods, 2011). In consequence of 
prevailing ideologies of growth, competitiveness, resource-efficiency and expanding food mar-
kets, intensive farming systems are integrated into global markets, but discarded many of their 
links to local landscapes (Primdahl and Swaffield, 2010; Renting and Ploug, 2001). Intensive 
agricultural systems are increasingly linked to vertical flows of energy, feedstuff, food and waste 
and at the same time less and less connected to the local place (Wats and Goodman, 1997). 
Strengthening networks in which (mainly urban) processing and consumption play a significant 
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role has become much more important for many farms than well-functioning relationships to the 
social-ecological context in which production takes place. Rural development in turn is increas-
ingly concerned with nature conservation and landscape management, tourism and residential 
developments of various sorts rather than with the future of farming (Woods, 2011). In many 
regions the economic value of these functions has even exceeded the value of the agricultural 
production For rural England for example it is estimated that the total spending of visitors is UK£ 
12 billion a year compared with UK £ 5.6 billion a year generated by agriculture (Defra 2007). 
While agricultural intensification, concentration and specialization are the drivers of the de-
coupling phenomenon in the more productive areas of Europe, the more marginal rural areas are 
de-coupled from farming through competitive disadvantages leading to wide-spread land aban-
donment. On this background there is a clear need in many (if not most) European regions both 
for rural development to restructure landscape patterns in a way that they better support multi-
functionality (including agriculture) and for agriculture to become a more integrated part of the 
local place. The coupling or de-coupling between social and ecological subsystems (eg. rural 
landscapes) has important consequences on the inner structures and functional organization of 
social-ecological systems such as rural landscapes (Liu et al., 2007, Plieninger and Bieling, 
2012).  

The negative side effect of the de-coupling processes on the environment has been handled 
through implementation of various environmental regulations and incentives schemes for intro-
ducing more environmentally sound production methods. Incentive schemes (agri-environmental 
schemes) are mainly implemented through EU co-financed Rural Development Programs, which 
also recently have introduced incentives schemes for rural development activities based on col-
laborative governance arrangements (Hill, 2012). The environmental impact of agri-
environmental schemes is a contested field and research done during the last 20 years often 
shows contradictory results, partly related to the various scheme design and degree of uptake, 
partly related to variation in research design (see for example Primdahl et al., 2003; Fish et al., 
2003; Kleijn et al., 2004). Despite many positive effects it is fair to conclude that agri-
environmental schemes in most places have not management to reconnect agriculture and land-
scape. Many scholars therefor suggest new or additional institutional arrangement in order to re-
build the connection between agriculture and landscape, including more collaborative and adap-
tive management approaches (Olsson et al. 2004; Hodge, 2007; Franks and McGloin, 2007).           

Summing up the coupling of the individual farm production to an increasingly globalized food 
networks  has - combined with other changes first of all various forms of urbanization - gradually 
de-coupled agriculture from the local landscape (including community) and rural development 
more generally as outlined above. Consequences of this development to the rural landscape are 
the subject of this paper. We address two concrete questions: how has agricultural modernization 
and other socio-economic changes affected the relationship between agriculture and the function-
ality of rural landscapes? What options for (re)coupling agricultural modernization with the rural 
landscape can be identified? 

 
Agriculture landscapes, (multi)-functionality, rural development and resilience  
To be elaborated 
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Three stories of decoupling and recent attempt to recouple agriculture production 
and rural development and landscapes 
 
The case of high nature value areas – Some General reflections  
To be elaborated 
 
 
The case of the Swabian Alb, Germany: High nature value farming 
 

Background 

The Swabian Alb is part of the largest Jurassic low mountain range in central Europe. Differences 
in geological formations and topography have built a north–south sequence of biogeographical 
regions that have defined settlement development, land-use history, and biodiversity distribution. 
The foothills in the north have a mild climate, allowing the presence of orchard meadows and 
sporadic vineyards. The plateau region in the south is slightly undulated. There are strong differ-
ences in population densities (ranging roughly between 80 and 500 persons per km²) and socio-
economic characteristics between the foothills and the plateau areas. A substantial share of the 
area’s farmlands is considered of high nature value, two of which will be highlighted here: 1) 
High nature value: orchard meadows and 2) High-nature value: shepherding. 

Orchard meadows (Streuobstwiesen) represent a land-use system composed of scattered stands of 
standard fruit trees within gardens, meadows, or crop fields. The most common fruit trees are 
apple, pear, plum and sweet cherry. They can cover whole valley slopes, form greenbelts around 
villages or alleys, or occur as individual trees or tree groups (Eichhorn et al., 2006). Products of 
orchards are fruits and nuts for direct consumption, fruits for juices, liquors, must or vinegar, hay 
and fruits as animal feeds, firewood, timber and honey. The many ecosystem services of HNV 
orchards include soil conservation, regulation of the local climate and visual aesthetics due to 
their mosaic structure and flowering understorey, recreation or subsistence gardening. The fore-
lands of the Swabian Alb harbour the largest contiguous landscape of this type in Europe, with 
about 6000 ha of grassland and 600 000 scattered fruit trees. 

The Swabian Alb is the only region in central Europe where a unique form of a transhumance 
system had developed in the past (Poschlod and WallisDeVries 2002). From late spring until au-
tumn, shepherds grazed extended upland areas in the Swabian Alb mountains. During winter the 
flocks moved to the lowland areas, such as the valleys of the Rhine and Danube and the Lake of 
Constance basin. Shepherding as the main use of grassland led to the development of large areas 
of extensive chalk grassland. It is estimated that around 100,000 sheep graze on the Swabian Alb 
during summer, which is only a fraction of former transhumance. Like many other high nature 
value farming systems in Europe, the viability of transhumance has been challenged by pressures 
such as industrialization of agriculture and globalization, and by the difficulty of reconciling the 
demands of transhumance with a modern lifestyle (Herzog et al., 2005).  

Since the end of World War II, several trends have substantially altered agriculture and the rural 
character of the area. A first important phenomenon is a strong increase of the population num-
bers and of the settlement area. In the foothill municipality of Owen for example, population 
numbers grew from 2139 in 1950 to 3449 in 2010. The extent of urban land effectively tripled 
from 1950 to 2009 in many communities of the area (Bieling et al., 2013). A second trend is the 
concentration of agricultural production onto a smaller number of large farm enterprises. As a 
rule of thumb, farms of more than 75 ha size are potentially viable and will further increase in 
size. Farms that comprise less area will be threatened by abandonment (Seitz, 2008). Given that 
in some villages of the area, average farm size is around 30 ha, further abandonment of small-
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scale farming can be expected for the future. This process of concentration of agricultural produc-
tion has opened up a polarization of development trends toward intensification of land use on the 
one hand and extensification/ land abandonment on the other hand. More fertile and less rugged 
agricultural land, for example in the lowlands, was cultivated more and more intensively. At the 
same time, steeply sloped lands were taken completely out of production or became afforested. 
Agricultural modernisation is strongly pushed forward through the cultivation of biomass (in par-
ticular corn) for energetic uses in bio-gasification plants, which was is now widely practiced 
throughout the area. In the livestock sector, there are increases in sheep and horse numbers and 
farms, pointing to the increasing importance of hobby farming in the area. Today, the manage-
ment of grasslands often depends on such hobby farms. 

In consequence of these processes of socioeconomic change and agricultural modernization, peo-
ple in the study area are mainly employed outside the agricultural sector. Less than 1% of the 
population receives their full income from farming. To grasp other potential linkages between 
people and the cultural landscapes of the area, a recent study interviewed local residents and visi-
tors about the ways that the Swabian Alb landscape contributes to their individual well-being. It 
turned out that the most important aspects (much more frequently cited than food production or 
other farm-related aspects) are the cultural values of the landscape. Beauty, naturalness, and in-
tegrity of the landscape, tranquillity, feeling at home, the mountain scenery, hiking experiences, 
and recreational opportunities were among the most salient attributes (Bieling et al., under re-
view). 

But despite the current decoupling of people from agricultural production, a participatory exer-
cise (Plieninger et al., 2013) revealed that local people consider the agricultural sector highly rel-
evant for determining future landscape trajectories. According to the view of participants, a desir-
able future of the Swabian Alb landscape will appear provided increasing consumer preference 
toward high-quality and regionalized agricultural produce. The desirable scenario also expected a 
preservation of the status quo of state support programs for rural development as well as stricter 
regulation of production processes in rural areas. In turn, a negative scenario was expected for the 
case that future consumers would aim to pay as little as possible for food, with no interest in qual-
ity or local origin. This would be further deepened if the state would, by and large, cede all rele-
vant support programs and regulations, thus leaving the agricultural and food sector to “free-
market” forces.  

Re-coupling strategies: Biosphere reserve 
Over years, the area has seen efforts to preserve the regional diversity and value of landscapes 
while seeking to identify pathways to a more sustainable future. Starting in the early 2000s (but 
rooted on civic engagement that goes much further back), strong local-level action developed 
aiming for models of re-coupling and in particular fostering synergies between nature conserva-
tion, agriculture, forestry, craft, tourism, and culture. These activities were often organized 
through partnerships of land users, conservation activists, local businesses, and consumers. Some 
years later, the various bottom-up activities were formally bundled under the umbrella of the 
newly established Swabian Alb Biosphere reserve (85,000 ha), which endorsed by UNESCO in 
2007. The region decided for a biosphere reserve rather than another protected area type as it was 
assumed that these would more effectively re-couple land-uses, nature conservation, and rural 
areas. Among other things, biosphere reserves follow an inclusive conservation strategy that inte-
grates land uses in different intensities and different land ownership types, and they designate 
multiple management zones with different foci, from total protection to more development-
oriented aims (Schliep and Stoll-Kleemann, 2010). To achieve the aimed re-coupling between 
agriculture, nature conservation, and rural development, the region formulated specific goals that 
focus on nature conservation, land use, and the synergies between both. Supported by state con-
servation and rural development schemes (PLENUM, Region Aktiv), these goals translated into a 
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diverse number of projects and activities. Many of these projects take a market-based approach, 
implying that re-coupling efforts may be strengthened through cultivating, processing, and mar-
keting of local produce.  

Activities around orchard meadows include for example the introduction of a local marketing 
brand that specifies criteria about local origin and production. Between 7500 t and 45000 t of 
fruits are each year processed to apple juice and sold under such brand. In the shepherding sector 
activities seek to improve viability of enterprises through improved infrastructure, e.g. through 
modernization of commonly used sheep pens. Regional-scale marketing of sheep and goat prod-
ucts is another important field. 

The case of Karby Denmark:  a rural parish with intensive agriculture and high nature 
value 
 

Background 

Karby is the name of small village and a rural parish in Northern Jutland, Denmark. The parish is 
about 19 km² in area with a population of app. 500 people (27 inh/ km²). Compared to other par-
ishes in Jutland it is relatively small (in area). As the size of parishes historically was determined 
by population density this is an indication of good conditions for agriculture and/or fishery. The 
landscape is geologically of a young age formed by glacial processes during the last ice age and 
post-glacial processes first of all the natural uplift which in this region has raised the area by a 
couple of meters since the ice cap melted away. Most of the parish is covered by undulating mo-
raines with fertile and well drained soils. The parish is situated at a fjord and along the 20 km 
coast line there are salt marshes, which are frequently flooded, highly valuable semi-natural 
grasslands. The salt marsh contains valuable botanic communities and the salt marshes at Karby 
are international importance as feeding ground for migrating birds. They are designated 
NATURA 2000 habitats and high priority areas for agri-environmental schemes to support exten-
sive grassing for maintaining the functions as valuable habitats. 

Today the agricultural production in Karby is characterized by industrialized pig and dairy farm-
ing. Although there are livestock on three quarters of the 44 farms participating (out of total of 
49) in a survey in 2011 (Aagaard et al., 2011) the main dairy and pig production is concentrated 
on a handful of large farms and the livestock density is among the highest in the country with 
more than twice the density of pigs per ha farmland (app. 29/ha incl. piglets) and three times the 
density of dairy cattle (app.1.5/ha incl. young stock). The pig and dairy farmers deliver their 
products to large cooperatives which function as multinational companies operating on global 
food markets. Whereas the salt marsh areas historically have played a significant role in the agri-
cultural system as grassing area for cattle they have today no or only marginal significance as 
grassing area. Although farmers since 1990 have been offered payments through EU agri-
environmental schemes for maintaining extensive grassing, great parts of the area has been with-
out grassing for longer periods leading to loss of habitat values. This indicates that incentives 
through agri-environmental schemes do not do the job alone.   

Although the agricultural production has increased significantly in recent decades the number of 
people employed by agriculture and related services has gone down. Also most other types of 
businesses have closed down implying that majority of the inhabitants in Karby are commuting to 
jobs outside the parish. All shops (except for a small grocery store) and other services are gone 
and the formerly lively village is in decline, population is going down and the housing quality is 
relative poor. This situation is typical for the rural periphery in great parts of Europe. Although 
there is an intensive and relative competitive agricultural production located in the parish con-
temporary farming to do only to a limit degree contributes to the local economy and the individu-
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al farm business is more closely linked to a vertical network of supply and processing enterprises 
located far way than to the local community. This does not mean, however, that the farm families 
do not relate to the parish as a living place. When farm families were asked if they “primarily 
owned the farm because it was: (1) good place to live, (2) a good place to produce, or (3) an equal 
combination of the two motives', most farmers either said ‘a good place to live’ (44%) or and 
equal combination (37%). Only a few answered ‘primarily a production place’ (14%). Those 
farmers  answering ‘living place’ as the primary motive for owning the farm were either part 
time, hobby farmers or pensioners, whereas the full time farmers either mentioned ‘equal combi-
nation’ or ‘production place’ are the primary motives (Christensen et al., 2011:13).  

Summing up the agricultural production in Karby over time has become less coupled to the par-
ish, both in respect to the local community and the bio-physical conditions. However within the 
last few years the community has been involved in processes which to some degree have changed 
this pattern. 

 
Recoupling strategies: Landscape strategy making  
In 2010 the village in cooperation with the municipality and with support from a state program 
started a process of ‘village renewal’. A plan for condemnation of village homes in a tumbledown 
state, and enhancement of public places were made and funding for a number of projects was 
provided. At the same time people from the village and the surrounding farms decided to partici-
pate in a municipal planning project called ‘The village and the landscape’. The aim of this pro-
ject was to develop a landscape focused development strategy for the parish. The project formed 
together with three other projects (located in other municipalities) a kind of 'experimentarium' in 
an action research program on integrated and dialogue based landscape planning (Primdahl et al., 
2013). 

Over three years a landscape strategy for the parish was developed through a series of processes 
inspired by Patsy Healey’s work on place making and spatial strategy making (Healey 1996, 
2009). A common interest for rural landscape of Karby was established through a so-called narra-
tive workshop where external experts (historian, biologist, landscape architect and agronomist) 
were invited to present their ‘story’ based on their academic/professional background and indi-
vidual perspective on the parish. Children's view of the landscape was brought into the process 
through poetry and painting workshops and a common excursion to a restored wetland provided a 
full scale example of possible initiatives to take. A farm survey was carried out to gain infor-
mation on agriculture, the farmers' view on the landscape and the farmers' considerations on the 
future of their farms and farming. Four workshops were organized to produce a common vision 
for the area with concrete objectives and projects linked to it. The workshops were organized so 
that external and local knowledge was mobilized and brought together. University academics, 
municipal planers, and landscape architects were participating together with local village resi-
dents and farmers. In one of the workshops the local strategy group presented the first draft of 
their strategy at a meeting where team of external experts participated. This team then presented 
their quick and dirty proposal (produced during a full day work) for a landscape strategy and then 
there was a long and fertile ‘confrontation dialogue’ between the two teams. New ideas and per-
spectives from this dialogue were subsequently build into the landscape strategy of the local 
strategy group and presented to the wider public on a public announced meeting.  

Overall the strategy was based on a vision for “a well-functioning village in a (green) agricultural 
environment which is attractive to tourists because of the natural assets”. At the time of writing – 
about 1½ a year after the strategy was presented no less than 54 specific ‘actions’ have been iden-
tified and 9 working groups are formed to work with the implementation of  the various projects. 
Obviously this process also includes the clarification and judgment of the realism of the different 
actions. One of the most successful projects implemented until now (besides different initiatives 
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in the villages) is the fencing of a 250 ha large common grassing area in the salt marshes, and 
negotiating of agreements with local farmers on grassing of the area. The results of strategy pro-
cess so fare is, that a frame and a vision for the future of Karby and landscapes has been devel-
oped, a number of collective actions has been taken and the community of Karby is brought into a 
constructive dialog and cooperation with the municipality and other the regional organizations 
(the nature conservation association and the tourist sector). These processes obviously have con-
tributed to new social connections. On one hand connections to new 'external actors' and on the 
other hand new internal connections:  Cooperation among farmers concerning habitat manage-
ment (the marsh land) and cooperation among farmers and other residents on some smaller eco-
system restorations. The new internal connections indicate a certain degree of re-coupling of ag-
riculture with the rural community and with rural development. However, the strategy process did 
not success in bringing the more productive part of farming into the strategy process (the indus-
trial livestock production) or to identify new perspectives on the future of farming.   

 
Discussion and conclusion 
Our two case studies differ in size, geo-physical composition, type of agriculture, population den-
sity, population development and closeness to urban centres leaving the two cases with very dif-
ferent framework condition for agriculture and rural development. Despite these differences    the 
two areas have undergone many of the same decoupling processes due to farm modernisation: 
decoupling of inhabitants from agriculture, concentration of production on few and bigger farms, 
polarization of the landscape in intensive used areas and areas of abandonment or /extensive land 
use. In terms of recoupling strategies, however, the two areas has underdone different process. 
Due to the landscape quality, the presence of more traditional farming types and a long term civic 
engagement is has been possible to designate the Swabish Alps for a Biosphere reserve. Through 
this framework strategic actions have been identified and implemented contributing to the re-
building and strengthening of the connection between farming, landscape and rural development. 
By the process public goods has been improved but also farming has got added values (through 
the branding and new infrastructure). In the Karby area there has not been the same long term 
civic engagement in landscape and conservation issues and it has be possible for agriculture to 
develop without much opposition from the local community. People from the village have mainly 
been concerned about the closing down of service functions of the village and the decay of the 
more build environment. In the strategy process much effort therefore was allocated to awareness 
raising and building up a kind of 'common sense making' about the landscape. The result of the 
strategy process may therefor seem modest; however, the awareness raising and the building up 
of new networks both internal and external should not be underrated. Strategy processes includ-
ing visions for agriculture as business and the future development of agriculture may demand 
another type of processes than ones which been designed in the Karby process. It is our hypothe-
sis these type of question could have been better handled in a forum of mainly farmers and relat-
ed organisations.    
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Abstract: The elastic concepts of vulnerability, resilience and sustainability became core con-
cepts in social-ecological analyses of natural resource use and management. Relationships be-
tween resilience and sustainability have been critically discussed, whether they imply contradic-
tory or complementary requirements. We discuss in detail one of the terms, resilience, for its ap-
plication in agricultural development and modernization strategies and show that vulnerability, 
resilience and sustainability require successive clarification of their internal differentiations be-
fore they can be connected and the relationships between them specified. For this purpose a ty-
pology for social and ecosystem aspects of resilience, applicable for agricultural social-ecological 
systems, is formulated. This typology requires to specify for resilience analysis the nature of the 
agricultural system under consideration, the forms of coupling between ecological and social sys-
tem components (e.g., lose or dense, functional or dysfunctional coupling), the properties of so-
cial and ecological resilience (e.g., diversity, redundancy, robustness), the organizational capaci-
ties required in resource management and modernization strategies (e.g., that of learning and 
adaptive systems), and the key actors in management strategies. We conclude that the internal 
differentiations and the differences between the concepts of resilience and sustainability need to 
be specified to prevent the reduction of sustainability to resilience. Our results are illustrated with 
examples of analyses of agricultural development from different European research projects. 

Keywords: resilience, vulnerability, sustainability, agricultural modernization, peri-urban agri-
culture, Sweden 

 

 
Research on environmental vulnerability, resilience and sustainability 
The concepts of vulnerability, resilience and sustainability are interpreted and applied differently 
in interdisciplinary and ecological research. One way to dissolve the multiplicity of competing 
concepts is, to transform these in typologies of vulnerability, resilience and sustainability for spe-
cific types of systems, actors, institutions and knowledge forms. The typology of forms of resili-
ence described below is an example, specifying the nature of the social-ecological system (SES), 
the forms of coupling between ecological and social system components (e.g., lose or dense, 
functional or dysfunctional coupling), the properties of social and ecological resilience (e.g., di-
versity, redundancy, robustness), the organizational capacities required in resource management 
and modernization strategies (e.g., that of learning and adaptive systems), and the key actors in 
management strategies. 

The following discussion of resilience research and its application in agricultural development 
and modernization strategies is based on literature reviews and material from several European 
research projects. The aims are (1) to specify the multidimensional concept of resilience through 
socio-ecological classifications and (2) to illustrate the application of the concept in the study of 
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agricultural SES. For the application it is, furthermore, required to clarify the connections be-
tween vulnerability, resilience and sustainability. 

 
Resilience in relation to vulnerability and sustainability 
Analyses of vulnerability, resilience and sustainability are often part of developing integrated 
frameworks for research and resource management. For vulnerability analysis this is done by 
(Pethick and Crooks, 2000, Turner et al, 2003, Adger, 2006, Fussel and Klein, 2006, Romieu et 
al, 2010). For resilience analysis (Adger, 2000, Folke, 2006, Sapountzaki, 2007, Derissen et al, 
2011) give examples. For sustainability analysis (Manderson, 2006, Tabara and Pahl-Wostl, 
2007, Bruckmeier, 2009, Clifton, 2010, and Raskin et al, 2010) show some ways to deal with the 
complexity of the term in different contexts. However, attempts to integrate vulnerability, resili-
ence and sustainability analyses are rare. 

Vulnerability analysis originates from research on natural disaster and poverty where the aim is to 
identify and strengthen the ability of individuals, groups or social communities to cope with natu-
ral or social disturbance. The term needs to be broadened for natural resource management under 
conditions of climate change. What has become vulnerable through climate change is the global 
society or the economic world system. To protect this system requires multi-scale and trans-
national coordination of natural resource management in strategies of global governance.  

Resilience is, according to its ecological origins, a functional concept to measure the ability of 
ecosystems to maintain stability after disturbance (engineering resilience), or to absorb disturb-
ance through shifts to other equilibrium states without collapsing (ecological resilience). Resili-
ence of ecosystems may counteract resilience of social and economic systems and vice versa. In 
agricultural SES the differentiation between social and ecological forms and subtypes of resili-
ence requires an analysis of the interrelations of vulnerability reduction, resilience and sustaina-
bility – how does each form (social, ecological, socio-ecological) of vulnerability, resilience and 
sustainability affect the other forms (positive, negative, neutral effects)?   

Sustainability implies the maintenance of long-term development capacity of SES, which implies 
beyond resilience coping with the limited availability of natural resources and redistribution of 
resources between users. Vulnerability and resilience analysis appear, in this sequence, as steps of 
sustainability analysis. Vulnerability to environmental disturbance can be reduced through 
measures that create as well resilience as sustainability of SES; but the kinds if measures chosen 
to reduce vulnerability can also undermine ecological resilience and sustainability. Similar diffi-
culties of the concepts of vulnerability and ecological resilience are discussed by (Mumby et al, 
2014). (Loyd et al, 2013) specify social components of resilience in the notion of social-
ecological resilience: that of capacity development, social and transformative learning to restruc-
ture a SES in response to disturbances.   

 
Resilience of agricultural SES 
Agro-ecosystems can be seen as examples of interacting social and ecological systems. Most eco-
logical strategies for resilient and sustainable agriculture are for non-European countries in the 
Global South, discussed in the international dialogue of development cooperation (e.g., Auerbach 
et al, 2013), with three salient concepts.  

 

(1) Ecosystem resilience: Analysis of resilience of agro-ecosystems has advanced from studies of 
ecological resilience (summarized by Cabell and Oelofse, 2012) to more elaborate forms of resil-
ience analysis connected with the concept of ecosystem services or benefits provided by ecosys-
tems to humans (Paavola and Hubacek, 2013). Another form of ecosystem-related resilience of 
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agriculture is achieved with the alternative forms of agriculture, organic farming or community 
based agriculture, where the connection between ecosystems and people or resource users is em-
phasized (King, 2008). In all these approaches the linkage between resilience and agriculture is 
created through the maintenance of biodiversity and ecosystem functions (Fischer et al, 2006). A 
broad notion of “rural resilience” is emerging from these studies, described by (Heijman et al, 
2007) as “the capacity of a rural region to adapt to changing external circumstances in such a 
way that a satisfactory standard of living is maintained, while coping with its inherent ecological, 
economic and social vulnerability” (Schouten et al, 2009: 4). 

 

(2) Livelihood resilience: In difference to resilience of agreo-ecosystems, livelihood resilience 
starts from the other side of the dichotomy “ecosystems and people”. Rural livelihood studies 
have been carried out in great number and manifold perspectives, also regarding the connections 
between vulnerability, resilience and sustainability. Local livelihood studies “may miss out on 
long-term shifts which will, in time, undermine livelihoods in more fundamental ways. Long-term 
temperature rises may make agriculture impossible, shifts in terms of trade may undermine the 
competitiveness of local production or migration of labour to urban areas may eliminate certain 
livelihood options in the long-term. … Sustainability and resilience thus cannot always emerge 
through local adaptation in conditions of extreme vulnerability.” (Scoones, 2009: 19). 

 

(3) Climate resilience: Global climate change is mainly discussed for countries in the Global 
South where the majority of agricultural producers are still smallholders. For these the interna-
tional policies to react to climate change, with the core elements of biofuel production on agricul-
tural land, soil carbon markets and strategies of climate-smart agriculture, are doubtful solutions, 
supported by the FAO and recommended by the World Bank as a “triple-win solution” to “in-
crease productivity in an environmentally and socially sustainable way, strengthen farmers’ re-
silience to climate change, and reduce agriculture’s contribution to climate change by reducing 
GHG emissions and increasing carbon storage on farmland” (Chung and Billingsley, 2012: 12). 
The distorting effect of these approaches is seen as benefitting the agriculture in OECD-countries 
through shifting of environmental burdens to poor countries, whereas in OECD-countries such 
strategies of climate adaptation are less important, less practiced and less conflict-loaded. 
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Developing a framework for resilience in the context of sustainable resource man-
agement 
 
Conceptual models and methods of knowledge integration for combined analyses of vulnerabil-
ity, resilience and sustainability develop with heuristic frameworks and typologies. The search of 
knowledge for resource management is guided through experiments and participatory research, as 
paradigmatically formulated in sustainability science, resilience research, and adaptive manage-
ment. 

Approaches of adaptive management develop through experimenting and learning, using heuris-
tic frameworks to search and combine the knowledge required for the management of an SES, for 
a policy or project (Gallopin, 2006, Janssen and Ostrom, 2006). Adaptive management can be 
understood as a framing strategy to combine vulnerability reduction and resilience to achieve 
sustainable resource management. Some requirements of such integrated approaches have been 
formulated by (Manderson, 2006) as  

 importance of (phased) temporal perspectives in sustainability,  
 specifying inter-systemic relations and dynamics (of social and ecological systems), 
 necessity to take into account changing interpretations of the sustainability concept, 
 becoming aware of continuously changing situations in multi-contextual processes of sus-

tainable development (where local, national, international and global strategies of man-
agement interact and overlap).  
 

Institutions of resource management are confronted with increasing complexity of inter-systemic 
relations and problems, requiring capacities for anticipation, use of interdisciplinary knowledge 
and various perspectives, reflection of guiding concepts, dealing with incomplete and complex 
information, cooperation and participation. Further capacities for sustainable development in-
clude networked thinking, critical thinking, ability to identify problems, responsible action, and 
cooperation in groups (Rieckmann, 2011: 49ff).  

A framework accounting for the vulnerability of coupled human-environment systems was de-
veloped by (Turner et al, 2003: 8074) as a multi-scale framework to identify local, regional and 
global components of the vulnerability to hazards in SES. This framework requires more system-
atic integration of vulnerability, resilience and sustainability analyses. 

Resilience and robustness of SES  
A step towards interdisciplinary analysis of resilience in SES is made with the differentiation 
between ecological resilience of natural systems and robustness as the equivalent of resilience in 
coupled social and ecological systems with man-made control and feedback systems (Janssen and 
Anderies, 2007: 46). The authors connect the concepts of resilience and robustness with the eco-
logical model of the adaptive cycle, generating management and policy recommendations contra-
ry to that in conventional resource management literature, taking into account the uncertainty of 
managerial decisions. To accept failures in local and regional SES appears as a way “to learn 
how to improve the robustness of social-ecological systems at larger scales. To maintain robust-
ness of social-ecological systems in the longer term, we may need to avoid the temptation of spe-
cializing our responses to increase robustness to specific perturbations”, thus becoming more 
flexible and being able to adapt to changes (Janssen and Anderies, 2007: 61).   

The discussion of terminological variation, inconsistence and contradiction (Peterson, 2000: 325) 
resulted first in trials to connect resilience with other concepts such as adaptive capacity, (ir-
)reversibility of state changes, temporal and spatial scales of resilience (Gunderson et al, 2002: 
256f). Later publications on resilience discuss the coupling of social and ecosystems that can vary 
from mal-adaptive to functional coupling and co-evolution. Ecosystems influenced by humans 
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show different stability domains that do not depend on ecological dynamics only, require a dif-
ferentiation between ecological and social forms of resilience. Ecological and social resilience 
may require contradicting behavior of human individuals, groups, and resource management in-
stitutions (Sapountzaki, 2007). Although differences between social and ecological systems are 
obvious, trials to differentiate and specify the resilience concept for the different systems types 
have not gone far, differentiating between resilience of ecosystems and robustness of human de-
signed systems (Anderies et al, 2004, Perrings, 2006, Gallopin, 2006, Janssen and Anderies, 
2007, Gotts, 2007). 

Resilience and sustainability  
The main ecological model to describe resilience is that of the adaptive cycle or connected adap-
tive cycles. Critical reflection of the model in interdisciplinary perspectives - where social and 
ecological components of system development need to be clearly differentiated - shows: for long-
term strategies and integrated development of SES it is an (over-)simplified functional model. For 
transition to sustainability more refined models are required, including social-systemic compo-
nents. Without further analysis of the inter-systemic complexity of interacting social and ecosys-
tems strategies for resilient and sustainable agriculture remain doubtful in their effects.  

Developing a framework and applying it for the study of agricultural SES 
 
The framework 
Classifications and criteria for the management of SES with different system components can be 
connected in multi-scale approaches. These show the plurality and diversity of management strat-
egies derived from heuristics for resilient SES (e.g., Walker et al, 2006) and typologies of SES 
(e.g., for urban systems: Alessa et al, 2009). The typology of Alessa et al does not include the full 
range of types of interaction social and ecological systems. It is a typology constructed for identi-
fying resilient, vulnerable and mixed SES. Also the heuristics and propositions by Walker et al 
are limited to two key variables for resilience management, adaptation and learning (Berkes and 
Turner, 2006: 490). (Binder et al, 2013) compare ten conceptual frameworks for SES-analysis, 
taking into account the context, the social and the ecosystem structures, the interaction and dy-
namics between social and ecological systems. They show more the difficulties of a coherent 
SES-analysis than advances in practice: only three frameworks (human-environment system, 
management and transition framework, and SES) conceptualize the reciprocal interaction be-
tween social and ecosystems in both directions; these three are also the ones that can be used for 
analyzing the dynamics of SES (Binder et al, 2013: table 9ff). 

Starting from these preliminary analyses of SES we identify a number of conceptual key elements 
for combined analyses of vulnerability, resilience and sustainability. They are summarized in Box 
1. 
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Box 1: Criteria for developing an integrated framework of vulnerability, resilience and sustainability analysis and its 
application in resource management 
1. Forms of coupling of eco- and social system components in SES: lose/extensive or dense/intensive, 
partial or systematic (one or several/many resources), functional or dysfunctional (mal-adaptive), material 
or symbolic, short-term or long-term, actor-specific (for specific groups) or inclusive (everyone), technol-
ogy based or labour-based, mediated through scientific or other knowledge 
2. Connecting analyses of V(ulnerability), R(esilience) and S(ustainability): disciplinary perspectives 
(V,R,S as ecological concepts, e.g., for ecosystem analysis); interdisciplinary perspectives (V,R,S differ-
entiated for social and ecosystems, with different implications for each concept/system, e.g. SES-
analysis); “cross-over analysis”: identifying for each form (social, ecological, socio-ecological) of V, R, S 
the positive and negative consequences for the other forms of V, R, S, to create integrated approaches and 
transdisciplinary perspectives (integration of scientific and managerial perspectives/research and applica-
tion); multi-scale management of SES; strategies for reduction of external inputs for production and re-
source processing 
3. Knowledge integration and institutional arrangements for integrated natural resource manage-
ment: important types of knowledge include scientific, managerial, and various forms of local and tradi-
tional ecological knowledge (Gomez-Baggethun et al, 2013, Ruiz and Corbera, 2013), for which different 
integration strategies include knowledge transfer (conventional strategies), cooperation (e.g., participatory 
research and management), collective learning arrangements (e.g., of social movements), experiments 
(e.g., adaptive management), bi-directional knowledge sharing  
4. Heuristics to design resource management rules for resilience and sustainability: e.g., management 
of nested and overlapping systems (redundancy mechanisms), strategies to maintain biodiversity; general 
resilience heuristics (panarchical relations with top-down and bottom-up interaction; adaptability, trans-
formability: Walker et al, 2006); general sustainability heuristics (with principles of sufficiency, effi-
ciency, collective learning) 
5. Application of the framework and translation in resource management rules: rules for system-, 
sector-, resource-, site-specific management approaches (e.g. in management of specialized agricultural 
systems); rules for connected resource management systems (upward linking: multi-scale approaches; 
horizontal linking: neighboring systems/areas); indicator systems for resilience (Cabell and Oelofse, 2012) 
and sustainability (sustainable development indicators/SDI, environmental sustainability index/ESI, eco-
logical footprints, material and energy flow analyses/MEFA, human appropriation of net primary produc-
tion/HANPP) 
6. Key actors in different phases of resource management: identified for specific SES through methods 
of stakeholder (power) analysis, or varying forms of interest negotiation, power sharing, participation and 
cooperation  
 
Sources: own compilation; literature reviewed 
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A framework based on criteria described in Box 1 is not standardized but differentiated for spe-
cific SES; it requires further elaboration, conceptual and knowledge integration. Ostroms´ multi-
tier framework with several layers of abstraction can give a first idea how to structure an integrat-
ed framework for the analysis of vulnerability, resilience and sustainability of SES. Her core 
components of resource systems, resource uses, governance systems and users, describing eco-
logical and social system components and their interactions and outcomes (Ostrom, 2007: 
15182), can be used in most forms of vulnerability, resilience and sustainability analysis.  

 
Integrated analysis of vulnerability, resilience and sustainability for agricultural SES 
 
Deficits of prior research 
Two European projects from social-scientific rural research illustrate the emergence of ideas for 
integrated social-ecological frameworks for natural resource management, RURBAN for the 
analysis of interaction of urban and rural areas and CORASON for rural sustainable development 
(see project websites). The RURBAN project shows the requirements of balancing rural and ur-
ban interests and resources in strategies of sustainable development, with suggestions that can be 
understood as components of integrated strategies. The CORASON project addressed knowledge 
issues of rural sustainable development. 

The RURBAN-project identified the impact of urban pressure on rural landscapes in a number of 
rural areas under urban pressure across Europe. The results show that the integration of urban-
rural development happens in pluri-functional strategies that serve to some degree requirements 
of reducing vulnerability, achieving resilience and sustainability (Overbeek, see the final project 
report: www.rural-urban.org): 

Efforts to establish sustainable territorial rural-urban relationships based on trust and understand-
ing, require a balance of urban and rural power, interests, territorial cooperation of actors, and 
coordination and redistribution of financial resources for urban and rural development:  

1. Territorial land-use planning can help to achieve various objectives: to contain urban sprawl, 
to protect rural landscapes, to solve conflicting demands for rural space by housing, business, 
agriculture and nature – if they balance conflicting aims in democratic, participatory ap-
proaches. 

2. The supply of public rural goods and services (RGS) requires the proper management of natu-
ral and agricultural land with appropriate (diversified) funding mechanisms to maintain high-
ly valued agricultural and natural landscapes, to develop new nature areas, to trigger local ac-
tors to support land management. 

3. Public and private RGS can be balanced in cooperative approaches for the supply of RGS to 
increase the attractiveness of rural areas and to develop “soft” forms of tourism. 

 
The CORASON-project studying rural sustainable development in eleven European countries 
approached a more interdisciplinary perspective of integrating social and environmental strategies 
that can be seen as part of integrated forms of vulnerability reduction, resilience and sustainabil-
ity management. The management approaches found in local case studies showed:  

1. Processes of rural sustainable development are guided by two contrasting conceptual models, 
(a) an institutional (or ecological modernization) discourse with elements of a macro-policy 
model of government-driven transition to sustainability, and (b) a local, livelihood-oriented 
model of sustainable resource management which includes more elements of a micro-
political, people-centered and governance driven approach. 
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2. Ideas for sustainable rural development require further framing, e.g., in conceptual models as 
the ones that Marsden identified as the sequence of modernization, critique of productivism, 
and sustainable development. At first sustainable development meant nature protection, con-
servation and environmental policy. Since the 1990s it has been guided by ideas about inte-
grated and trans-sectoral resource management that appear more clearly as transformative 
components of rural sustainable development.  

 
Two different approaches were found from the European country studies: 

 conventional integrated approaches (conservationist for nature protection and economic 
maximization of yields) and 

 new approaches (sustainable resource management for varying purposes (resource renew-
al, human welfare, both of these, and  participatory approaches for balancing contrasting 
interests). 

 
Comparing the results of both projects with recent ecological analysis of resilience based strate-
gies for high-nature-value farmland (Plieninger and Bieling, 2013) shows: resilience requires 
advances towards integrated, locally specific and dynamic strategies for sustainable resource 
management. Additional components to strengthen rural sustainable development, insufficiently 
addressed in social-scientific research, include the forms of coupling of social and ecological sys-
tems; the identification of critical variables for farmland governance (internal and external to the 
area); stimulating flexibility, learning, continuous adaptation of land use practices; integration 
traditional or local and scientific knowledge form resource management (Plieninger and Bieling, 
2013, table 1). 

A case study from the RETHINK-project 
The Swedish case study of peri-urban agriculture in the RETHINK-project aims to show re-
quirements of integrated analysis of vulnerability, resilience and sustainability with the criteria 
for integrated analysis described above (Box 1). The case study focusses on the analysis of 
changes in agricultural land use and in production of ecosystem services, in response to main 
drivers (urban development, EU-policies, globalization), using two of the frameworks mentioned 
above (Binder et al, 2013), ecosystem services and SES, to allow for a more systematic, recipro-
cal analysis of interaction of social and ecosystems.  

The socio-ecological approach chosen can be described methodologically as follows: the sam-
pling is not in terms of farmers or producers, but geographically oriented, in terms of patterns of 
land use change. Different development trends in an urban and rural region are compared to iden-
tify some of the varying trends in these areas. The data analyzed as indicators of changing pat-
terns of agricultural development are from public statistics of governmental institutions, trans-
formed into geographical information systems (GIS); they cover a long period from 1850 until 
today. The data are interpreted in terms of resilience as core theme, and supplemented by availa-
ble analyses of vulnerability and sustainable resource management. Resilience analysis is linked 
“forward” with sustainability analyses and directs other aspects of re-designing agricultural mod-
ernization: the forms of prosperity, governance, knowledge and learning that influence rural de-
velopment. For the analysis of governance, knowledge and learning the case study uses semi-
structured expert interviews with representatives of different stakeholder groups (farmers and 
representatives of farmer associations, nature protection groups, administrators/civil servants, 
politicians, rural researchers) to identify their perceptions and interpretations of the changes on-
going. To identify possible trajectories of rural development/modernization in future, information 
from available scenario-analysis is used.  
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The results expected should help to develop integrated vulnerability, resilience and sustainability 
analyses, especially regarding the  

 classification of land use changes that show trends (supporting or countering requirements 
of resilience and sustainability), 

 evaluation and mapping of ecosystems services  for sustainable resource management, 

 assessment of drivers of urban-rural development with regard to resilience and sustaina-
bility (supporting or blocking effects): urban expansion, EU-policies (especially agricul-
tural and regional policies), globalization (especially global resource flows and depend-
ence of the area from external input of resources).  

The following development trajectories should be analyzed in terms of land use change and con-
nected  types of farm modernization and agricultural development: (a) intensified food production 
with different specializations; (b) multifunctional agriculture with different kinds of food produc-
tion under conditions of various forms of nature and landscape protection; (c) agricultural pro-
duction as production for recreational purposes; (d) diminishing agriculture in transitional or 
ephemeral landscapes where urban sprawl is the dominant pattern of development. Potential land 
use change and agricultural modernization that may also be taken into account includes urban 
agriculture as this is becoming more important in the region. 

Farm management practices are continuously reacting and adapting to manifold exigencies, prob-
lems and context factors that are only to a limited degree taken into account in policies for agri-
cultural and rural development. When farm management is connected with multi-scale perspec-
tives, as discussed above for agricultural SES, a more systematic accounting for the heterogene-
ous requirements of vulnerability reduction, resilience and sustainability management becomes 
possible.  

Discussion and conclusions 
In the further elaboration of integrated frameworks for the analysis of vulnerability, resilience and 
sustainability the following problems need to be discussed: 

1. Conceptual and methodological difficulties to clarify and integrate vulnerability, resilience 
and sustainability analyses require other forms than conventional theories (that close the 
analysis through the selection of one explanatory strategy) and single models or hypotheses to 
test these, as critically discussed in sustainability science. Continuous search for improved 
concepts, methods, frameworks, knowledge in cooperative research and resource manage-
ment requires more open, flexible, multi-faceted approaches. 

2. Trajectories to sustainability can be sought (a) by “working forward” from vulnerability to 
resilience to sustainability analyses, and (b) through experimenting or adaptive governance 
for maintaining ecosystem functions and services. Key criteria for achieving sustainability in-
clude reducing quantities and intensities of human resource use and fair distribution of re-
sources. Global sustainability perspectives affect local resource management through institu-
tional mechanisms linking different spatial and temporal scales of resource management.   

3. Designed systems governed by humans include conscious or planned interventions. These are 
challenged through the experience of elasticity, variability and modification of resource use 
practices and reactive mechanisms (buffer capacity) of ecosystems that vary beyond the scope 
of human action repertoires. Important types of human-dominated SES are resource manage-
ment systems, agricultural, urban and economic (production) systems. For such systems resil-
ience analysis needs to deal with human intentions, anticipations and reflexivity, with antin-
omies, non-intended consequences of human action, and socio-cultural variation of human re-
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source use. Building resilience capacity in SES requires coping with insecurity, surprise, ig-
norance, “accounting for the noncomputable”  (Carpenter et al., 2009) that remains difficult, 
also in adaptive management strategies (Hughes et al., 2005: 385).   

Concluding from our analysis two points are important: 

(1) Resilience as social-ecological resilience is, in difference to resilience of ecosystems that is 
sometimes described metaphorically as based on the ecological memory of an ecosystem, based 
on the individual or collective (cultural) memory of social actors. More than scientific knowledge 
constitutes experience and local knowledge this capacity, as summarized by (Buchmann, 2010: 
2249).  

(2) Integrated analysis and management of vulnerability, resilience and sustainability requires 
inter- and transdisciplinary knowledge, developing in continued improving of SES-management, 
in long-term perspectives. Such improvement is part of a broader capacity of reflexive thinking 
and knowledge use. Strategies of resource management become meta-strategies for which scien-
tists, resource managers and users need to acquire specific capacities and use knowledge tools to 
deal with complex systems and their interaction.  
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Workshop Theme 3 
Climate Change: Farming system approaches to mitigation 
and adaption 
 

Workshop 3.1:  
Soil management: facilitating on-farm mitigation and adaption 
Convenors: Julie Ingramm, Sandra Nauman and Jan Verhagen 
 
Soils provide the most indispensable function of supporting the production of plants, thereby, 
satisfying a wide range of needs, including food, feed, fibre and energy for a growing human 
population. At the same time they provide a range of regulating and supporting functions related 
to climate change and removal of greenhouse gases. At the farm level soil health is central to 
farm resilience and to its economic performance Identifying and implementing effective soil 
management measures at farm level to enable adaptation and mitigation is a clear challenge. 
Equally understanding how such measures can be integrated into farming systems requires exam-
ination of a complex set of interacting factors. With respect to soil management for adaptation 
and mitigation these include: knowledge, perceptions and behaviours held in the farming com-
munity; farmer initiated adaptations and innovations for resilient farming systems; as well as op-
portunities for and constraints to implementing measures (at the farm, the institutional and the 
policy level). Furthermore identifying promising activities in the knowledge and innovation sys-
tem that enable on farm innovation, adaptation and mitigation through facilitation, advice (exten-
sion), decision support, and policy measures is key to advancing good practice in soil manage-
ment with respect to climate change. Enabling effective knowledge management and strengthen-
ing capacity is also seen as important in making the knowledge and innovation system ‘fit for 
purpose’ with respect to meeting the challenges of climate change. This workshop aims to bring 
together researchers to share experiences of climate change in all these areas of research but with 
particular emphasis on: • Understanding opportunities for and constraints to implementing soil 
management that enhances mitigation and adaptation (at the farm, the institutional and the policy 
levels) • Enabling and supporting soil management for mitigation and adaptation with facilitation, 
advice, decision support and policy measures. These issues will be addressed in presentation and 
interactive working groups in the workshop. Two on-going European Commission-funded FP7 
Research projects have been dealing with these topics over the past two years: SmartSOIL 
(www.smartsoil.eu) and Catch C (http://www.catch-c.eu/). Together they have explored several 
questions around the theme of how best to facilitate soil carbon management for adaptation and 
mitigation on farm. In this working group we are seeking to enrich and expand the research with 
results from other studies that have dealt with similar questions in the context of climate change. 
Papers are invited that describe empirical research from all types of farming systems. 
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Assessing farmers’ intention to adopt soil conservation practices 
across Europe 
 
 
Bijttebier J.1, Ruysschaert G.2, Marchand F.1, Hijbeek, R.3, Pronk, A.4, Schlatter, N.5, 
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Abstract: During the past decennia, soil conservation practices (SCPs) have been developed in 
order to maintain or restore soil health which is essential to the resilience of the farm. However, 
the adoption rate in practice is rather low. Amongst other reasons, these practices might lack on-
farm compatibility, or farmers may lack confidence in the proposed measures.  To increase the 
adoption rate of SCPs, capturing farmers’ opinions, given their specific farming context, can aid 
future strategies to get the SCPs implemented. Therefore, the aim of this study is to identify and 
compare different barriers and drivers towards the adoption of SCPs across 25 major farm type 
agri-environmental zone combinations in 8 European countries. To unravel farmer’s motivation 
and ability to implement a certain SCP, we applied a sequential mixed method approach based on 
the theory of planned behavior, a socio-psychological framework to predict human behavior. 
Qualitative semi-structured interviews with farmers reveal a first indication of possible barriers 
and drivers. These serve as the basis for a broad quantitative survey in each of the 25 major farm 
type zones, all characterized by their own soil, climate, regulatory and socio-economic context. 
Due to this context, the selected SCPs in the questionnaire differ among the major farm type 
zones, although with cover crops and reduced and/or non-inversion tillage, two wide-spread prac-
tices, were included across nearly all farm type zones. An EU-wide comparison between different 
regions allows us to better relate differences in barriers, motivators and farmers’ intention to dif-
ferences in bio-physical, economic, institutional, social and regulatory conditions. To obtain a 
correct interpretation and clarification of the most striking results, we organize regional focus 
groups with experts and farmers. The results will offer valuable insights to advice EU policy, 
extension and scientific research. They will be able to take into account the specific context of the 
different major farm types when developing strategies to increase the adoption rate of SCPs.  
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Introduction 
During the past decennia, soil conservation practices (SCPs) have been developed in order to 
maintain or restore soil health which is essential to the sustainability and resilience of the farm. 
Nevertheless, compared to other regions in the world, the adoption of conservation practices by 
European farmers is lagging and varies among different countries and even among different re-
gions within a country (Derpsch, 2005; Lahmar, 2010). Adoption rates are dependent on the spe-
cific context of a region or a country, consisting of biophysical, economic, social but also regula-
tory and institutional conditions (Stonehouse, 1995). With respect to European farmers, it has 
been suggested that they are generally not strongly affected by the consequence of soil degrada-
tion and therefore unlikely to adopt some conservation practices compared to other regions in the 
world (Vandeputte et al., 2010). However, adoption rates also fluctuate in time caused by e.g., 
some unforeseen problems after uptake of a new management practice or changes in economic 
conditions (Lahmar, 2010).  In this respect, the fundamentally changing EU’s common agricul-
tural policy accompanied by an increased social pressure, might increase the potential adoption of 
conservation practices in Europe (Vandeputte et al., 2010). Nevertheless, to raise the uptake of 
conservation practices, we need a better understanding of country and region specific differences 
in adoption rates of SCPs. Therefore, it is necessary to investigate why farmers refrain from im-
plementing practices that have proven to increase soil quality and sustainability.  Hence, the ob-
jective of this study is to investigate farmers’ barriers in adopting soil conservation practices 
across Europe. Attitude and behavior towards new technologies, including soil conservation prac-
tices,  have been extensively studied in agriculture. While some studies described the distribution 
of benefits and costs of adopting a management practice, other researchers studied correlations 
between the adoption of conservation practices and a number of potential independent variables 
such as age, land tenure, farm size, education level, etc. (Knowler and Bradshaw, 2007). Howev-
er, a meta- analysis to integrate these variables into universally significant correlations revealed 
no causal impact of variables such as farm size and land tenure on the adoption of conservation 
practices (Knowler and Bradshaw, 2007). Farmers’ attitudes towards specific conservation prac-
tices have also been investigated in a socio-psychological manner by using a behavioral ap-
proach, which refers to  studies that employ actor-oriented quantitative methodologies for the 
investigation of decision making (Burton, 2004, Edwards-Jones, 2006, Wauters et al., 2013). Be-
havioral approaches made their entry in attitudinal research when one started to question the no-
tion that decision making is not purely performed on an economically rational basis.  However, 
due to the dominance of qualitative techniques such as participant observation and discourse 
analysis, the behavioral approach has not fully permeated attitudinal studies in the agricultural 
research area (Burton, 2004). However, compared to the qualitative research techniques, the be-
havioral approach offers a repeatable methodology, which is very valuable for  performing a 
comparative analysis in a wider European context. Therefore, this study applies a behavioral ap-
proach to identify barriers and drivers in adoption of conservation practices across Europe.  

Theoretical framework 
The theory of planned behavior was chosen as socio-psychological framework since it has been 
proven to explain a large proportion of the variation in adoption of many behaviors, including soil 
conservation (Armitage and Connor, 2001; Wauters et al., 2010). Moreover, this theory offers a 
standardized and repeatable methodology to allow for a comparative study across Europe (Burton 
et al., 2004). According to the theory of planned behavior, individual beliefs about a behavior or 
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been proven to be beneficial for the farmer in the short or long term based on literature or on ex-
perience of extension agents and experts. Although some SCPs were studied in only one or two 
FTZ, others  were subject of research in almost all FTZs. Examples of the latter are non-inversion 
tillage, cover crops and return of crop residues, mainly straw. An overview of the SCPs studied is 
shown in Table 1. 

Table 1: SCPs investigated and number of FTZs and countries in which each SCP was investigated 
Category of SCP Subcategory of 

SCP 
SCP FTZs Countries 

Rotation Crop rotation Rotation with legume crops  4 3 
Rotation with cereals 2 2 
Maize-grass rotation 2 2 
Rotation with leys 1 1 
Rotation with legume leys 2 1 
Land exchange 1 1 
Diverse crop rotation 2 1 

Intercropping/green 
manure 

Cover crops  20 7 
Under-sowing of green manure within 
maize 

1 1 

Early maize harvest to enable green 
manure 

1 1 

Tillage  Non inversion tillage/reduced till-
age/minimum 

18 7 

No tillage 7 3 
Controlled traffic farming 2 2 
Reducing soil compaction 1 1 
Sod seeding 2 1 
Direct drilling 1 1 

Nutrient manage-
ment 

Organic fertilizer Compost application 5 3 
Farmyard manure application 4 2 
Adoption of nutrient management plan 6 3 
Digestate application 3 1 
Timing of application (spring) 2 1 
Row application 1 1 
Spatially adapted fertilization 1 1 

Residue manage-
ment 

Return of crop residues 10 4 

Crop protection  Patches of natural vegetation 1 1 
Grassland man-

agement 
 Rotational grazing 1 1 
 Permanent grazing 1 1 

Water management Irrigation Drip or sprinkler irrigation 2 1 
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Methodology 
We applied a sequential mixed method, by combining qualitative and quantitative research tech-
niques at different stages in time (Cresswell and Clark, 2011). In this study, the predominant 
quantitative data collection was preceded by a preparative qualitative step. After the major quan-
titative data collection, focus groups will be applied as a last qualitative step. 

First, semi-structured interviews were conducted to identify all behavioral outcomes, normative 
referents and control factors for each unique SCP in each of the 25 FTZs. The sample of 200 
farmers for this qualitative data-collection stage was gathered through extension agents that were 
asked to select farmers’ contacts randomly. The farmers were given a description of the SCP, 
which was followed by questions to elicit a list of behavioral outcomes, normative referents and 
control factors for each SCP. Although a total of 200 semi-structured interviews were conducted 
during this study (Table 2), the spread over 25 FTZs across 8 European countries resulted in an 
average of about 8 interviews per FTZ. Since this number of semi-structured interviews is rather 
low for each FTZ, each outcome, referent and control factor was evaluated on its universal acces-
sibility across a specific farm type, even if it was mentioned only once.  

Table 2: number of FTZs and semi structured interviews conducted in each of the participating countries 
 N° of FTZs N° of semi structured interviews 
Netherlands 4 20 
Poland 3 14 
Austria 3 24 
Belgium 3 22 
Spain 3 36 
Italy 3 24 
France 3 15 
Germany 3 15 

 
Based on these lists of outcomes, referents and control factors, resulting from the qualitative step,  
a first indication of possible barriers and drivers could be revealed. However, to assess whether 
these outcomes, referents and control factors  might influence the adoption of an SCP among a 
larger population of farmers, a large scale survey has been set up as a second step of the mixed 
method. As the list of outcomes, referents and control factors  were constructed for each FTZ 
separately, each FTZ obtained an unique questionnaire, reflecting its specific farming conditions. 
The sampling for this step depended on the availability of a valid sampling frame, i.e., contact 
details of farmers, in each participating country (Table). The availability of general databases of 
farmers’ addresses allowed random sampling. However, due to privacy concerns, in some coun-
tries access to general databases was not possible. In these countries, researchers had to depend 
on farmers’ associations, farmers’ extension services or other contacts to distribute the question-
naire. In some countries, questionnaires were distributed online while other countries send them 
by post. These decisions were based on availability of time, the availability of email addresses 
and the expected response rate in the country.  

The large scale survey had two distinctive parts. The first part concerned the accessible outcomes, 
referents and control factors. First, for the outcomes, farmers were asked to rate the probability of 
that outcome when implementing the SCP (belief strength). Then, they were asked to evaluate 
this outcome on a scale from ‘extremely bad’ to  ‘extremely good’ (outcome evaluation). Second, 
for each referent, farmers were asked to indicate their perception of whether the referent thinks 
the farmer should implement the SCP (normative belief) and to what extent the farmer takes into 
account the opinion of that specific referent (motivation to comply). Third and last, for the con-
trol factors, farmers had to rate the extent to which a control factor could hamper the implementa-
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tion of the SCP (control belief) and to what extent this control factor was applicable on his own 
farm (perceived power). All questions were measured on a five point scale from 1 to 5 with ex-
tremes as endpoints.  

The second part encompassed additional questions related to general farm characteristics and to 
soil management. For example, farmers were asked how they perceived soil quality on their farm 
and how they perceived the evolution of soil quality.  

General data analysis of the questionnaire was based on descriptive statistics to reveal means, 
median and frequencies of the prevalence of the subjective beliefs on the outcomes, referents and 
control factors. Attitude (A) was indirectly measured by combining the farmers’ belief on the 
likelihood of occurrence (b),of an outcome i and by his evaluation of these outcomes (e) in the 
following manner:  

 

In which n= the total number of outcomes that were involved in the questionnaire. In a similar 
way, subjective norms (SN) and perceived behavioral control (PBC) were determined as follows 
(Ajzen, 1988, 1991):  

 

 

 

In which n= the farmers’ opinion about what referent i wants him to do; m= the farmers’ motiva-
tion to comply with referent i; p= the perceived ability of control factor i to facilitate a particular 
behavior; and c= the respondents’ perception of whether control factor i is absent or present. 

Several studies identified differences in prevalence of the subjective beliefs between adopters 
versus non adopters and between farmers with positive versus negative intention (Garforth et al., 
2006; Wauters et al., 2013). In this study, in order to identify differences in belief structure be-
tween adopters and non-adopters and between farmers with a positive versus negative intention, 
independent samples t-tests were performed. Adopters and non-adopters were identified by 
measuring behavior as a simple dummy variable, being 1 if the farmer applied the SCP on at least 
one parcel of his farm. Intention was measured using a latent-variable measurement scale consist-
ing of three items. Each item took the form of a statement, to which the farmers indicated their 
degree of agreement on a scale from 1 to 5.  Internal consistency of the scale was measured by 
Cronbach’s alpha (cut-off value of 0.7). If the median was close to 3, a median split was taken to 
divide farmers into farmers with positive versus negative intention. If the median was not close to 
3, high intenders were defined as those with an intention score higher than 3, and negative in-
tenders were those with an intention score below 3. 

 
Table 3: number of farmers reached and response rate of the questionnaires send either online or by post in each of 
the participating countries. *no direct access to addresses, **not finalized, NA not available * 
 distribution of questionnaires N° of farmers reached Response 
Netherlands online 6800 516** 
Poland post 450 305 
Austria online* * ** 
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Belgium post 3822 762** 
Spain post NA 248** 
Italy * 900* 285 
France online/phone 1731 118** 
Germany online/post 1587 91** 

 
Preliminary results and discussion 
This section shows some first preliminary results from the questionnaires on the barriers and 
drivers towards implementation of non-inversion tillage (NIT) in two different FTZs in Flanders, 
Belgium. The FTZs considered are dairy farming on sandy soils with flat slopes where grassland 
dominates the landscape (FTZ1) and arable farms in Brabant on medium fine soils with nearly 
level slopes for cultivation of specialized crops (FTZ2). For FTZ1, NIT is applied by 18% 
(n=186) of the dairy farmers whereas 23% (n=134) of the arable farmers (FTZ2) indicated to im-
plement NIT on at least one parcel of their farm.  

In both FTZs, the main drivers for applying NIT are lower fuel and labour requirement. Although 
less erosion was indicated as an additional positive outcome in FTZ2, it was not even mentioned 
as an outcome by the dairy farmers of FTZ1. The higher slope level and higher risk for erosion on 
parcels of FTZ2 might be a valuable explanation. The soil erosion policy in Flanders provides 
both financial incentives and obligations to farmers for the implementation of measures, such as 
NIT, to reduce soil erosion on parcels with risk on erosion. Moreover, arable farmers indicated to 
experience a labour peak between the harvest of cereals and the sowing of green manure before 
the 1st of September, which is a precondition to obtain a subsidy for sowing green manures in that 
FTZ. NIT, perceived as a less labour intensive compared to ploughing offers perspectives to deal 
with these labour peaks. However, to most of the farmers, these advantages do not outweigh 
some barriers since adoption of NIT is still rather low. In both FTZs, farmers believe that NIT 
results in more weeds and in lower yields of the crops, especially when NIT has to be applied on 
wet soils. The lack of appropriate machinery and the presence of the plough in the barn, doesn’t 
stimulate farmers to implement NIT. Dairy farmers also fear an increased risk of fungi related 
diseases in maize, as one of the main components of the cows’ ration. 

These first results indicate the importance of taking into account the very specific context of the 
farmer by tackling the farm type zones. Soil texture, slope, legislation, the nature of the cultivated 
crops, etc. all influence the barriers a farmer might perceive to implement NIT. Although some 
barriers are common between the two FTZs, other barriers are related to the very specific context 
of the studied FTZ. This finding is of substantial interest to extension services, local and national 
governmental institutions. They should be aware of these context related barriers and take into 
account these differences between FTZs. Besides the importance of taking into account the spe-
cific conditions of a farmers’ context, these preliminary results also show a very broad picture of 
barriers as has been suggested by previous work (Wauters et al., 2013). Informing the right per-
son or institution is necessary to respond in an efficient way with the ultimate goal of increasing 
adoption of conservation practices.  

Besides obtaining insight into the general belief structure of the respondents in an FTZ, also dif-
ferences between adopters and non-adopters have been investigated. In both FTZs,  the belief that 
NIT results in more weeds is shared between adopters and non-adopters. However, compared to 
the adopters, non adopters are more convinced of the negative impact of NIT on crop yields. Non 
adopters in FTZ1 also fear soil compaction and worse crop development after NIT. In FTZ2, 
adopters perceive the subsidy as a bigger stimulant to adopt NIT compared to the non adopters 
and they also seem to have more crops cultivated on hills. Non adopters get good results with 
ploughing making NIT less attractive. Adopters are not as reluctant to apply a new technique 
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which might suggest that adopters are less risk averse. Risk aversion of the farmers has been 
shown to be an important barrier in the adoption of new technology (Willock et al., 1999). 

Previous research showed that adopters scored a higher likelihood for most of the positive out-
comes of reduced tillage, but also a higher likelihood for the negative outcomes (Wauters et 
al.,2013). In this study, adopters scored positive consequences higher than non adopters, while 
negative scores were scored higher by non adopters. This might suggest an overestimation of the 
negative consequences of implementing NIT. It is a challenge to extension services to understand 
and reverse these misconceptions that negatively influence a farmers’ intention to adopt a specific 
behavior.  Moreover, according to the results on subjective norms, farmers do not feel stimulated 
by extension services to apply NIT, which raises our interest to further investigate why extension 
services seem not to promote this conservation practice very often. Is there a lack on the availa-
bility of extension services or do they really discourage farmers to implement NIT? This topic 
might be tackled by the focus groups that will be organized with all stakeholders to inform and 
discuss the main outcomes and results of the questionnaires, after having finished analyses. 

These preliminary results presented in this section are restricted to only SCP for two FTZs in one 
of the eight participating countries. We intend to extend this analysis to all FTZs where a specific 
SCP is subject of research, in this case NIT. A similar analysis will be conducted for other SCPs 
that are widely taken up in the questionnaires. This study will result in an enormous amount of 
data, that can be valuable in giving advice to local, national and even European extension, gov-
ernmental and research institutions. When FTZ or SCP specific questions arise, the relevant data 
might be extracted from this large amount of results. Data collection within a European context 
allows us to compare different contexts of FTZs and countries and might reveal new insights in 
the opportunities, possibilities and difficulties in implementation of conservation practices.  

 
Conclusion 
This study applied the theory of planned behavior to identify and compare barriers against adop-
tion of conservation practices across Europe. For the data collection, we applied a sequential 
mixed method, in which the results of the first, qualitative stage, were used to develop the survey 
questions in the second, quantitative stage. The first preliminary results show the most important 
barriers and drivers that might influence a farmers’ decision to adopt non inversion tillage in two 
FTZs in Flanders. The study shows the importance of taking into account the specific context of 
the farmer, when performing adoption studies in the agricultural domain. The results offer valua-
ble insights in terms of effective targeting extension services and communication to governmental 
institutions at the local, national and even European level. 
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Abstract: Although over the years various field management practices have been identified that 
have benefits for crop productivity and the environment the adoption of these practices is low. 
The underlying reasons for this low adoption rate are not very well understood. Decision making 
at farm level is a complex process in which expected outcomes, personal and others’ experiences, 
and the degree of control as to implementation are all important. 

In this study the barriers to adopting best management practices aiming at enhancing soil fertility 
and contributing to GHG mitigation experienced by dairy farmers on sandy soils in the Nether-
lands are identified following the theory of planned behavior. Using interviews and question-
naires, the attitude about expected outcomes of implementing a given practice, the extent of in-
fluence from referents such as other farmers and literature sources, and the level of control farm-
ers have on relevant external factors were ascertained. 

The study confirms earlier findings by Wauters et al. (2010) that attitude towards a given practice 
is an important factor. Additionally, our study shows that perceived behavioral control is im-
portant when the number of adopters is low.  For grass-maize rotations on sandy soils in the 
Netherlands there appears to be a perceived trade-off between damage to the physical soil struc-
ture and yield improvement. For non-inversion tillage, increased weed pressure seems to be a 
large perceived obstacle among non-adopters. 

The work was part of Catch-C, a European Community’s Seventh Framework Programme pro-
ject, grant agreement No. 289782. 

Keywords: dairy farmers, soil fertility, mitigation, adoption, non-inversion tillage, grass-maize 
rotation 
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Introduction 
Field management practices such as the use of grass-maize rotations and non-inversion tillage are 
considered to be Best Management Practices (BMPs) because they contribute to increased, soil 
fertility and potentially also climate change mitigation. Although Dutch dairy and arable farmers 
acknowledge these positive effects, the implementation of these practices is not common. So far 
it is unclear what the main barriers are for farmers to adopt these, often low cost, BMPs.  

The purpose of this study is to identify which drivers and barriers exist towards the implementa-
tion of BMPs. Decision making at farm level is a complex process in which according to the the-
ory of planned behavior (Ajzen 1991) expected outcomes (Attitude (A)), others’ experiences and 
social pressure (Subjective Norm (SN)), and the degree the farmers feels in control as to imple-
mentation (Perceived Behavioral Control (PBC) all are important. The theory of planned behav-
ior has been used previously to identify barriers for adoption of specific field management prac-
tices (Wauters et al., 2010). In this study we use this theory to evaluate barriers towards the adop-
tion of BMPs at two farm types in the Netherlands. For details on the theoretical framework and 
methodology we refer to the paper by (Bijttebier et al., 2014). 

This paper presents the first results of the analysis of barriers found for the use of grass-maize 
rotation (instead of permanent grassland) and non-inversion tillage (instead of ploughing) by 
dairy farmers on sandy soils in the Netherlands. 

 
 
Methods 
 
Study areas 
The study areas were selected based on the farm typology developed in the Catch-C project. The 
typology uses a combination of farm specialization, land type, climate and soil type to arrive at 
Farm Type Zones (FTZs) (Hijbeek et al., 2013). For the Netherlands we selected two specializa-
tions: arable and dairy farms. Each of these was differentiated according to soil type (sand and 
clay) and climate zone ( Atlantic Central and Atlantic Northern).  In this paper we present results 
from dairy farms on sandy soils (green area in Figure 1). The effects of management on, for ex-
ample, soil fertility, soil biology, greenhouse gas emissions, productivity have been derived from 
long-term experiments located in different environmental zones in Europe. 

For each FTZ a small sample of farmers were first interviewed and then a larger sample was ap-
proached via an online questionnaire to obtain information on behavioral, normative and control 
beliefs.  
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Figure 1: Overview of the selected study areas with a description of climate and soil type. In this paper we present 
results on dairy farmers on sandy soils (green area) 

 
 
Farmer survey  
To find possible outcomes, referents and control factors for each BMP, semi-structured inter-
views were held on five dairy farms located on sandy soils. The farms were selected to include a 
geographically spread across our study area, both larger and smaller farm sizes, farmers both ac-
tive and not active in study clubs and adopters and non-adopters of the chosen BMPs. During the 
winter of 2013 farm visits were conducted and possible outcomes, referents and control factors 
listed for each BMP.  

From these interviews, a questionnaire was derived including questions on the outcomes, refer-
ents and control factors. The draft questionnaire was first tested and evaluated by an extension 
agent, a farm manager of an experimental farm and three farmers. During summer and autumn of 
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2013, 1000 dairy farmers on sandy soils were invited via a personalised letter to respond to the 
questionnaire via an internet platform. The questionnaire addressed both  grass-maize rotation 
and non-inversion tillage practice.  A grass-maize rotation is an alternative to the continuous 
cropping of maize and is defined as maize  cropped on the same field after grass. Non-inversion 
tillage was defined as follows: the soil is not being ploughed for at least one year, other cultiva-
tion methods may be used, such as superficial, mechanical soil loosening operations (disks, chis-
els, sweeps, etc.).  

Farmers’ attitude towards each practice was assessed through sets of questions, each with a uni-
polar, 5-point scale: The first question of each set measured the behavioral belief strength of a 
possible outcome, for example whether non-inversion tillage leads to more weeds. The endpoints 
to these questions were not likely – likely. The second question measured the outcome evaluation, 
for example the expected effect of implementing BMP on weeds. The endpoints of these ques-
tions were extremely bad – extremely good.  

The subjective norm of each practice was also assessed through sets of questions: The first ques-
tion of each set measured the normative belief strength for a certain practice, for example whether 
other farmers support non-inversion tillage. The endpoints to these questions were to totally dis-
approve—totally approve engagement in a specified management practice. The second question 
measured the motivation to comply, for example how important the opinion of other farmers is. 
The endpoints to these questions were not at all – very much.  

The degree of behavioral control was also assessed through similar sets of questions: The first 
question of each set measured the control belief strength, for example whether a farmer has main-
ly small plots. The endpoints to these questions were  not to agree – to agree. The second ques-
tion measured the control belief power, for example whether it is possible to use non-inversion 
tillage on small plots. The endpoints to these questions were extremely difficult—extremely easy.  

To understand which factors have the highest influence on actual adoption of a practice, behavior 
was measured as a dichotomous variable equal to 1 when the practice was applied and 0 when 
not. This divided the sample population in two groups: adopters and non-adopters. The 
Cronbachs’ alpha was included to ensure the internal consistency of the answers given 
(Cronbach, 1951).  

 
 
Results  
 
Grass-maize rotations 
From the semi-structured interviews among dairy farmers, 11 outcomes defining attitude, 4 refer-
ents defining the subjective norm and 10 control factors defining the perceived behavioral control 
for grass-maize rotations were found. The strength of each factor was investigated in the online 
farmer survey. A selection of the scores is presented in Figure 2. 

Figure 2: Mean scores for behavioral belief strength x outcome evaluation (blue),  for normative belief x motivation 
to comply (green) and control belief power x control belief strength (red)  from dairy farmers on selected factors 
influencing the adoption of grass-maize rotations. Values can range between -10 and +10. Positive values mean that 
the factor can be a driver, negative values point out that the factor is a barrier. 
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Most farmers believe that research is mainly positive about non-inversion tillage, and that this is 
different from practical know-how as it is believed that other farmers and neighbours are less 
positive about this practice (Figure 3). 

The majority of farmers who filled out the questionnaire believe that non-inversion tillage leads 
to more organic matter in the topsoil and better soil fauna. At the same time, the majority of the 
farmers also believe that non-inversion tillage leads to more weed pressure. Apparently most 
farmers believe this combination leads to lower yields and no financial benefits as can be seen 
from the scores of the control factors, This is consistent with the lower number of adopters versus 
non-adopters: 26 versus 89 (Table 3). 

Table 3: Number of adopters and non-adopters and the scores for attitude, subjective norm and perceived behavioral 
control for non-inversion tillage on dairy farms on sandy soils. 

  Adopters Non-adopters 
Farmers (n) 26 89 

Attitude 2.88 1.07*** 

Subjective norm -0.33 -2.19*** 

Perceived behavioural control 11.87 9.79*** 
The Cronbachs alpha was 0.91. Significance of difference of coefficients of Adopters and Non-adopters of mean 
coefficients indicated as follows: (***) P<0.01; (**) P<0.05; (*) P<0.1. 
 
For each category scores were aggregated to distinguish the relative importance of attitude, sub-
jective norm and perceived behavioral control. Table 3 shows these aggregated scores. The dif-
ference between adopters and non-adopters are all significant and larger than the difference be-
tween adopters and non-adopters for grass-maize rotations. Interestingly, also the adopters think 
most referents have a negative perception on non-inversion tillage.  

In Table 4 the scores on specific factors are shown for adopters and non-adopters. Adopters have 
not only a more positive perception on the outcomes of non-inversion tillage (especially about the 
effect on yield), but also a more positive perception about solving the weed problem. 

Table 4: Scores of specific beliefs from adopters and non-adopters among dairy farmers of non-inversion tillage 
 Adopters (n= 26) Non adopters (n= 89) P-value 

 1 = not likely; 5 = likely 

Favours yields 4.50 2.89 <0.001 

NIT increases pesticide use  3.00 4.01 <0.001 

NIT saves time compared to ploughing 4.52 3.98 0.03 

NIT is better for soil fauna 4.32 3.60 0.007 

  1 = do not agree; 5 = agree 

Yields are lower 1.92 2.88 <0.001 

No financial benefits 2.25 3.07 0.002 

 1 = impossible; 5= nevertheless possible 

Unsolvable weed problem 3.6 2.5 <0.001 

 
 
Conclusions and Discussion 
Results presented show how underlying factors influencing farm decisions to adopt certain prac-
tices can be disclosed by applying the theory of planned behavior. Our study confirms findings of 
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Wauters et al. (2010) that attitude is an important factor. Additionally, our study shows that per-
ceived behavioral control is important when the number of adopters is low.   

For grass-maize rotations on sandy soils in the Netherlands there appears to be a perceived trade-
off between damage to the physical soil structure and yield improvement. To avoid negative im-
pacts on soil structure, timing of the different activities is important to avoid heavy machinery on 
wet soils. Farmers who apply grass-maize rotations have a more positive view on the organiza-
tion required to achieve this, which shows this barrier could be removed for non-adopters, unless 
the two groups are different due to contrasting external factors not recognised here.  

For non-inversion tillage, increased weed pressure seems to be a large perceived obstacle among 
non-adopters. Our study does not reveal why farmers who do apply non-inversion tillage have 
less concerns about increased weed pressure. Although all dairy farmers consulted in our study 
have sandy soils, there might still be differences in local soil conditions explaining the differ-
ences in expected outcomes of non-inversion tillage. Similarly, farm size and intensities will also 
differ, creating more or less organizational and financial capacities. In the next step of this study 
we will investigate such factors.  

 

References  
 
Bijttebier, J., Ruysschaert, G., Marchand, F., Hijbeek, R., Pronk, A., Schlatter, N., Guzmán, G., 
Syp, A., Werner, M., Bechini, L., Guiffant, N. & Wauters, E. (2014). Assessing farmers' intention 
to adopt soil conservation practices across Europe. this issue. 

Cronbach, L. J. (1951). Coefficient alpha and the internal structure of tests. Psychometrika 16(3): 
297-334. 

Hijbeek, R., Wolf, J. & Ittersum, M. K. v. (2013). A typology of farming systems, related soil 
management and soil degradation in eight European countries. Research Report 226pp. 
Wageningen University 

Wauters, E., Bielders, C., Poesen, J., Govers, G. & Mathijs, E. (2010). Adoption of soil conserva-
tion practices in Belgium: An examination of the theory of planned behaviour in the agri-
environmental domain. Land Use Policy 27(1): 86-94. 

 

 
 



 

1911 

Management practices to enhance soil carbon: using stakeholder 
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Abstract: The carbon content of soil affects physical, biological and chemical properties of soil 
and is a major factor in its overall health and productivity. Maintaining soil carbon stocks and 
reducing carbon dioxide emissions also contributes to climate change mitigation. The majority of 
these functions are closely linked to the stocks and flows of soil organic carbon.  There is an im-
petus therefore for policy makers and scientists in the agricultural context to identify agronomic 
and soil management practices that can increase carbon stocks and optimise carbon use (flows). 
This is something the scientific community is addressing. 

Such developments raise the issue of communication between scientists and the farming commu-
nity, particularly given the scientific complexity and uncertainty associated with understanding 
soil carbon in the agricultural context.  This paper seeks to examine the potential gap between 
research and practice in the context of soil carbon management. Specifically, it presents results 
from interviews with representatives from the farming community in six European countries in 
which their views about soil carbon management were explored. This study was undertaken with-
in the SmartSOIL project which is using modelling to identify practices that improve carbon 
stocks and optimise crop productivity. Analysis is situated within the framework of credibility, 
salience and legitimacy concepts which are pertinent to understanding boundaries between the 
scientific and the farming communities. 

The results suggest that soil carbon management is perceived and interpreted differently on dif-
ferent sides of the science-practice boundary, particularly with respect to goals, context, lan-
guage, timescale and scale. This has implications for salience. Perceived scientific uncertainty 
about the extent to which certain management practices enhance soil carbon is common amongst 
advisors, revealing issues of credibility. The consultation process has ensured some legitimacy in 
the project, by enabling feedback to scientists which will help shape the outcomes of the project 
and make them more suited to potential beneficiaries. 

The work was part of the project SmartSOIL (Grant Agreement N° 289694) funded by the Euro-
pean Commission, within the 7th Framework Programme of RTD.  

Keywords: soil carbon, mitigation, credibility, salience, legitimacy, boundaries 
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Introduction 
The carbon content of soil affects physical, biological and chemical properties of soil and is a 
major factor in its overall health and productivity. Maintaining soil carbon stocks and reducing 
carbon dioxide emissions also contributes to climate change mitigation. The majority of these 
functions are closely linked to the stocks and flows of soil organic carbon (Smith, 2012). There is 
an impetus therefore for policy makers and scientists in the agricultural context to identify agro-
nomic and soil management practices that can increase carbon stocks and optimise carbon use 
(flows). This is something the scientific community is addressing as demonstrated by a growing 
number of research activities and academic papers which are identifying mitigating practices. 
However, before such practice can be recommended it is important to understand the perspectives 
and likely responses of the farming community.  

This raises the issue of communication between scientists and the farming community. The diffi-
culties in bridging the divide between scientific or technical solutions and implementation in the 
field, or translating science into practice, are well known (McCown, 2001; Eshuis and Stuiver, 
2005). Often these difficulties are underpinned by a difference in understanding between those 
developing management technologies and those being asked to use them. This so called science-
practice gap has long been recognised and described in different literatures and contexts. In the 
context of soil management, the difference between scientific and farming communities has been 
explored and issues such as different knowledges, and differing aims, methods and context of 
work revealed (Ingram et al., 2010). 

Bridging the gap between science and practice with respect to soil carbon management (and 
communicating about it) presents some particular challenges. Firstly, changes in soil carbon are 
small compared to the large stocks of carbon present in the soil, meaning that the change in car-
bon stock can be difficult to measure, presenting problems for monitoring, reporting and verifica-
tion (Smith, 2012). It is problematic, therefore, to provide evidence of the positive effects of 
management practices. Secondly, due to the complexity of soil carbon dynamics and the hetero-
geneity of soil (and associated biophysical settings) and its responses to different managements, 
there is large uncertainty with regard to the efficacy of different management practices to enhance 
soil carbon across different soil types, scales and climatic conditions. Scientific debates concern-
ing, for example, the value of reduced tillage for soil carbon (Baker et al., 2007) demonstrate this. 
Furthermore, there are misunderstandings within the scientific community about the role of soil 
carbon sequestration in climate change mitigation (Powlson et al., 2011). Thirdly, scientists tend 
to favour modelling to explain and predict carbon processes, and this methodology is not easily 
understood by outsiders. The science, therefore, is complex, in some cases lacks consensus and 
tends to be inaccessible to the lay person.  

In addition to this, soil carbon management is framed within the climate change debate, with the 
farming community often contesting the evidence and scenarios of predicted impacts. GHG emis-
sions from the agricultural sector are characterised by large uncertainties making it difficult to 
assess the effectiveness of GHG mitigation measures (Smith et al., 2007). These communication 
challenges are played out in a wider setting of complex decision making for enhancing terrestrial 
carbon sequestration, where there are a range of.barriers and opportunities open to land managers 
(Ingram et al., 2012); for example, the economic trade-offs between existing practices and the 
practices required to store carbon may constrain the potential to enhance carbon sequestration 
(Failey and Dilling, 2010).  

This paper seeks to examine the potential gap between research and practice in the context of soil 
carbon management. Specifically, it presents results from preliminary interviews with representa-
tives from the farming community in six European countries conducted within the interdiscipli-
nary SmartSOIL project.  
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Conceptualisation –salience, credibility, and legitimacy  
 
In the agricultural setting the tensions at the interface between farmers and scientists have been 
the focus of much scholastic work, with attention given to how the two groups construct issues 
relating to agriculture (new technologies and sustainable agriculture), conservation and environ-
mental management; and to how they communicate with each other. Farmer - science relations, 
specifically the nature of the knowledge they hold and the processes involved in the production 
and exchange of this knowledge, have been well documented (Eshuis and Stuiver, 2005).  

The gap between scientific theory and real world practice has been identified as a reason why 
many science based innovations have not been used to their full potential (McCown 2001). This 
has been particularly evident in cases of where scientists interact more directly with users. This 
gap has been conceptualised in a number of ways in the context of natural resource management 
and agricultural management. Essentially, actors are seen to have different problem perceptions 
or different ways to frame problems, different perspectives on the world around them and belong 
to communities with different epistemologies. Conceptualisations emphasise different actors’ 
perspectives informed by their knowledge, values, interests, context, lifeworlds, and experiences. 
They also describe distinctive groups of actors which develop as a result of the evolution of so-
cial, economic and cultural dynamics, for example knowledge cultures (Tsouvalis et al., 2000), 
knowledge systems (Turnbull, 1993) and Communities of Practice (COP) (Wenger, 1998).  

The notion of boundaries has been used within these literatures to conceptualise cultural, episte-
mological, science-policy gaps (Jasanoff 1987; Wenger, 1998). In the science and technology 
(S&T) literature, the notion of boundaries has been used to conceptualise the science- action gap 
between communities of experts and decision makers (Cash et al., 2003). They elaborate these 
specifically with respect to managing boundaries (boundary work) between scientific knowledge 
and action. According to Cash et al. (2003, p8086) there is a ‘prevalence of different norms and 
expectations in the two communities [experts and decision makers] regarding such crucial con-
cepts as what constitutes reliable evidence, convincing argument, procedural fairness, and appro-
priate characterization of uncertainty’. Although pertaining to science policy interface this body 
of work on boundaries is relevant to the interface between scientists and the farming community. 

Based on evaluations of scientific advice and environmental assessments Cash et al., (2003) as-
sert that demands for useful information fall into three broad categories: salience, credibility, and 
legitimacy.  They argue that scientific information is likely to be more effective in influencing the 
social responses if it is perceived by relevant stakeholders to be not only credible, but also salient 
and legitimate. Other scholars building on this work have looked at different criteria and thresh-
olds for credibility, salience and legitimacy for effectiveness of joint knowledge production 
(Hegger et al., 2013) and boundary objects. They argue that these attributes are tightly coupled, 
need to have equal consideration and be balanced in a dynamic tension. 

Credible information is perceived by the users to be accurate, valid, and of high quality. It relates 
to the nature of the knowledge and methods of its production and perceived validity. Credibility 
can be interpreted differently in different domains. In scientific arenas it refers to scientific au-
thority and the scientific plausibility of the technical evidence and arguments. In this sense credi-
bility involves the scientific adequacy of the technical evidence and arguments. Status has always 
been accorded to scientific knowledge, by virtue of its ‘rigour’, ‘systemic’ approach and ‘ration-
ality’ and this has effectively allowed science to stand apart from other knowledge systems. Cred-
ibility of information has long been known to influence farmer decision making although more so 
from the perspective of trust in the source of information. Studies of acceptance of scientific deci-
sion support tools by farmers have also revealed the importance of credibility to potential  users 
(Carberry et al., 2002). 
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 Salience refers to how relevant information is to the needs of the decision maker. Actors can be 
expected to have different knowledge interests, so their criteria for what is relevant knowledge 
may differ. Relevance of the issue to the practitioners has always been a key concern for those 
promoting a change in practice. This concern has been apparent in a number of studies of adop-
tion and decision making. Information that is timely and informs decision makers about problems 
that are on their agendas has high salience. A classic pitfall, according to Cash et al. (2003), is the 
identification of interesting and tractable questions within a scientific community that have little 
relevance outside of it, including no bearing on a decision maker’s real-world situation. Equally, 
scientific data developed as part of a political process will not necessarily be relevant to land 
managers. 

Legitimacy reflects the perception that the production of information and technology has been 
respectful of stakeholders’ divergent values and beliefs. Research and practice in knowledge ex-
change in agriculture has tended to highlight issues such as legitimacy of different knowledge 
forms, inequality and power dynamics. A general challenge to scientific superiority has favoured 
approaches based on the principles of consultation, participation, empowerment and ownership of 
the problem. However, the language of ‘adoption’ founded in the intervention paradigm prevails 
in a number of scientific projects (for example, Louwagie et al., 2009). Legitimacy also means 
that it is perceived to be free from political persuasion or bias.  

Given the particular challenges of communicating about soil carbon management outlined earlier, 
credibility, salience and legitimacy are pertinent. This paper aims therefore to situate analysis of a 
consultative process in the SmartSOIL project within this framework.  

 
Context and methodology 
The research took place within SmartSOIL (Sustainable farm Management aimed at Reducing 
Threats to SOILs under climate change)306. The project is using meta-analyses of data from Eu-
ropean long-term experiments to model the impact of different farming practices on soil organic 
carbon in arable and mixed farming systems. This modelling will identify those practices that not 
only improve carbon stocks but also optimise crop productivity (increase yields cost effectively). 
It will develop and deliver a decision support toolbox, including a decision support tool (DST) 
and guidelines for a range of beneficiaries (farmers, advisors, policy makers). Understanding the 
perspectives of these beneficiaries is an integral part of this project, achieved through stakeholder 
engagement (the farming and policy community) in six cases study countries: Denmark, Hunga-
ry, Italy, Poland ,Scotland and Spain307. This is being done through a series of consultative inter-
views and workshops. For the purposes of the consultations, five sets of management practices 
were identified as having the potential to increase soil carbon stocks: planting catch (cover) 
crops, crop rotations, residue management, reduced tillage operations, and fertilizer and manure 
management. These were selected by drawing on project partner expertise and on an extensive 
review of research (Flynn et al., 2007). 

In a preliminary consultation, 60 interviews were carried out with selected agricultural advisors 
(from public extension and commercial services), research practitioners and policy makers across 
the case study regions (approximately 10 interviews per case study). Interviewees were asked 
about their views on managing soil carbon, in particular about implementing the practices listed 
above. The results of this consultation will feed back into the scientific identification of appropri-

                                                 
306 SmartSOIL is an interdisciplinary project funded by EU Framework 7. It has 12 partners in 9 countries and runs for the period 
2011-2015. www.smartsoil.eu  
307 Case study regions: Sjælland, Denmark;  Közép-Magyarország, Hungary;   Tuscany, Italy; Mazowieck, Poland; Eastern Scot-
land, Scotland; Andalucía, Spain:  
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ate soil management practices and the development of the toolbox and DST. The analysis that 
follows is framed around the notion of credibility, salience and legitimacy. 

 
 

Results 
 
Credibility 
One of the main concerns expressed by interviewees was the perceived scientific uncertainty 
about the extent to which certain management practices enhance soil carbon. Interviewees from 
most countries believed that there is no scientific consensus about what are the best practices both 
for storing carbon and increasing yield under certain conditions. As one advisor noted ‘the cause 
and effect relationship between soil carbon and yield seem to be lacking or very theoretical’. 
There is a sense that scientists themselves do not yet fully understand soil carbon dynamics and it 
is only when there is agreement amongst scientists that management recommendations will have 
real credibility. One UK research practitioner expressed this view:  

One of the problems is that there is so much uncertainly about C at the simplest level. It 
would be helpful to have consensus in scientific community first of all. R UK 

Some respondents mentioned the debates about the efficacy of different practices for sequestering 
carbon and for crop productivity and the fact that systematic assessment of different practices was 
missing. The result is that advisors are left uncertain about what recommendations to make: 

Even “experts” [like him] don’t know which practice to recommend to farmers when they 
ask “how can I conserve the quality of soil and mitigate climate change”. The practices 
are too complicated, very difficult to recommend one fertiliser or another because all 
have different effects and advantages/disadvantages. J Spain 

Interviewees feel that evidence is missing, as one interviewee in Spain said ‘Farmers need docu-
mentation that a certain change/practice will either increase output or reap other benefits in terms 
of savings’. An advisor in Italy agreed that ‘At the advising level it is crucial to have a proof, and 
evidence of the effects of a practice’.  

Respondents pointed to the lack of evidence that certain practices benefit soil carbon in terms of 
cost effectiveness and crop yield over a long time scale. In this respect they highlighted the diffi-
culty of demonstrating the positive effects of soil carbon management practices. Dealing with the 
issue of the heterogeneity of soil at a regional and at a farm scale is also a real concern for some 
researchers and advisors. Respondents agreed that there is a lack of detailed and up-to-date data 
sources, particularly in light of the great spatial variability of the subject matter, soil. 

Finally, some interviews considered that there is a tendency for politicians’ knowledge and action 
to be based on something political rather that scientific. This led them to question recommenda-
tions from scientists. 

Salience 
 
Some interviewees felt that scientists (and policy makers) are removed from ‘the real world’. In 
Spain for example one advisor remarked: 

“Farmers know their practices well. Even if you put lots of effort in to convincing that a 
certain practice will be good in the long term, I think this will be fairly ineffective. You 
have to break down barriers between research and day-to-day practice of farmers. Even if 
the scientific community come to a consensus on best practice, it is likely that the practic-
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es defined will be so far removed from current practice that they won’t implement it. If the 
messages we want to communicate do not convey economically viable ideas, then they 
will be worthless”. A Spain 

This suggests that although a scientific consensus, and the credibility this brings, is important, 
that relevance to practice and to the farm business is a key factor. Farmer decision making (and 
hence the decisions of the advisors who support them) is largely driven by economic motivations. 
Currently, there is no demonstrable commercial incentive for farmers to consider managing car-
bon. Consequently, soil carbon management is seen as low priority or not even a consideration by 
farmers. Although there is increasing awareness of other soil management issues due to regula-
tion (e.g. cross compliance), soil carbon management is only indirectly related to this and does 
not fit within the frame of regulatory incentives in which farmers operate. Many farmers are only 
concerned with complying with regulations, as one advisor in Poland remarked: ‘Farmers do not 
expect advisors to provide them with technological information. They want support on how to 
fulfill the EU requirements’. In Hungary, land managers were described as paying little attention 
to soil carbon management, it is seen mostly as a ‘by-product’ of other soil related activities and 
regulation. Nor is soil carbon part of the farmers’ or advisors’ vocabulary or every-day language, 
although they might talk about soil organic matter which is recognised as relevant to soil health 
and productivity.  

Furthermore, it is clear that most production-related decisions are taken in the short-term. This is 
not compatible with managing soil carbon which needs a long-term approach. Respondents de-
scribed a range of factors which affect farmers’ capacity to act in the long-term, including uncer-
tainty about the weather, policy and market developments in addition to internal farm factors 
(such as debt, tenure, and family status). As one advisor noted, farmers will be more interested in 
‘whether you remove the straw this year or not’ than in a long term perspective.  

Some advisors pointed out that management should not just focus on one aspect of farming, such 
as soil carbon, as in reality advisors and farmers manage the whole farm. Also with respect to soil 
management, physical, biological and chemical considerations overlap. Consequently, as one 
advisor in Italy pointed out, ‘information which is too specific [i.e. soil carbon] and communicat-
ed as an isolated issue is doomed to failure’. 

Legitimacy 
Although not specifically asked about their views on legitimacy of the information available on 
soil carbon, the responses referred to above infer that the views of the farming community have 
not been considered in identifying promising practices. This is something that the SmartSOIL 
project is addressing. This preliminary consultation endeavoured to engage advisors, as the repre-
sentatives of farmers, and policy makers, research practitioners.  Using a range of advisors 
(commercial, extension, representatives of agricultural chambers and cooperatives) as representa-
tives of farmers clearly has limitations but was considered the best approach given the time and 
resource constraints of the project. Although the process revealed a number of values, concerns, 
and perspectives associated with different actors, there was enough commonality to suggest that 
the process had been sufficiently thorough and fair with respect to the breadth of consultation. 
Inevitably representation is an issue, however, offering repeated opportunities for engagement 
throughout the project should help to ensure that the appropriate stakeholders are consulted. 

The consultation’s main aim was to solicit views about soil carbon management, however, it has 
also revealed the diverse nature of potential beneficiaries of the project outputs and the contexts 
they operate in. With respect to opportunities to implement particular practices, regional and 
country differences are clear (as the examples given above demonstrate); this means that a one-
size-fits all approach to dissemination of project outputs is not appropriate. In particular, access to 
advice is variable. This is related to cost of advice to the individual farmers, as well the quality of 
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advice received; interviewees in some countries, for example, identified poor quality ad-
vice/extension. This highlights a need to adapt project outputs to different contexts to ensure that 
the project outputs are accessible to potential beneficiaries. Thus legitimacy is achieved by being 
respectful of stakeholders’ divergent values and beliefs. 

 
Conclusion 
The results would suggest that there are boundaries between the scientific ambitions of the pro-
ject and the potential end-users in the context of soil carbon management. Perceived scientific 
uncertainty about the extent to which certain management practices enhance soil carbon is com-
mon amongst advisors (and policy makers). Efforts to increase credibility need to be made by 
providing evidence to potential users about casual relationships. The nature of this evidence 
needs to be considered; field demonstrations were regarded as the best mechanism for showing 
the farming community the effects of management practices. However, Cash et al. (2002, p4) 
points out that ‘Credibility is hard to establish in arenas in which considerable uncertainty and 
scientific disagreement exists, either about facts or causal relationships’. Soil carbon management 
is framed within climate change which itself is a subject of debate and contention, where credibil-
ity of scientific expertise and bias is continually questioned. Arguably, some respondents have 
emphasised this uncertainty and use this as a device to question credibility. If this is the case, this 
reveals a greater underlying resistance to scientific outputs in the soil carbon context.  With re-
spect to communicating messages and making them more acceptable, interviewees agreed that 
that complex messages should be avoided, and that simple messages, using the ‘right’ language, 
will have the most impact. However, in the case of the DST, for example, simplifying model in-
puts would arguably compromise the credibility and usefulness of the DST outputs. This illus-
trates the need to give equal consideration to all three attributes. 

Soil carbon management is perceived and interpreted differently on different sides of the science-
practice boundary, particularly with respect to goals, context, language, timescale and spatial 
scale. This has implications for salience. The scientists operating within the frame or discourse of 
climate change mitigation put carbon at the centre of their research. They use results from long 
term experiments and modelling to provide evidence for soil carbon changes under different prac-
tices. Farmers and advisors are concerned with profitable food production and have a whole farm 
view, they do not single out one aspect of management, such as soil carbon. As previous re-
searchers have shown, scientists dealing with soil are concerned with one small element of the 
farmers’ world—soil (Liebig and Doran, 1999; Ingram et al. 2010), indeed an even smaller ele-
ment if the subject is reduced to soil carbon. Nor are the time frames used by science relevant to 
farmers and advisors who are concerned with short term decisions and tasks, not long term effects 
on soil. Farmers also operate at a small scale under unpredictable and heterogeneous situations 
which are unsuited to ‘uniform’ scientific outputs. Aware of these salience issues, the project is 
endeavouring to provide figures on cost effectiveness and yield impact of the practices identified 
as promising. The project also will try to integrate soil carbon management recommendations into 
wider farm scale wide advice; and consider the impact of introducing carbon credits.   

Consultation increases the process of identifying promising practices in the project. However, 
efforts to increase legitimacy by extending the consultation across six case studies may have neg-
ative effects on wider salience by re-framing the issue in a way that is irrelevant to some stake-
holders. Issues of poor quality advice in Poland, for example, and tenure issues in Spain raised by 
respondents are not relevant to those in Denmark or Scotland. Designing project outputs must 
take this into account. The project also needs to be aware that efforts to increase legitimacy can 
decrease credibility as the science can be seen as being ‘tainted’ if too many stakeholders bias the 
process. This can occur in soil management debates about soil tillage if, for example, commercial 
interests are involved. 
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Consulting end users (and providing access to the process for multiple perspectives which en-
hances legitimacy) has revealed the importance of credible and salient information to the farming 
community. It has also shown that there is a dynamic interplay between the three attributes. Re-
sults for this analysis are being fed back into the scientific modelling work packages of the pro-
ject. In addition, further interviews and workshops will be conducted to build on this preliminary 
consultation and provide further insights to shape the development of the SmartSOIL toolbox, 
DST and guidelines.   
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Abstract: Despite a history of soil conservation since the 1930s, soil erosion remains a signifi-
cant environmental and sustainability challenge in New Zealand and will almost certainly be ex-
acerbated by climate change. Although government recognises the issue of soil erosion, there are 
no specific national policy initiatives directed at reducing soil erosion. Central government’s di-
rect funding of soil conservation in New Zealand ceased in the early 1990s, a component of 
broader neo-liberal policy reforms.  

An extreme rainfall event in 2004 resulted in widespread erosion in the Manawatu-Whanganui 
region. This event, in conjunction with a diverse mix of factors, led to the establishment of the 
regional level Sustainable Land Use Initiative (SLUI). This initiative is unusual in New Zealand 
because it is partly funded by central government, the regional council and farmers on highly 
erodible hill country land in the region. Soil conservation of highly erodible land on hill country 
farms is targeted in SLUI, with whole farm plans being the principal mechanism for shaping farm 
management. The implementation of the whole farm plans is supported by incentives for farmers 
and regular interaction with, regional council staff.  

Drawing from the SLUI experience, this paper will present insights in to how improved soil man-
agement can be supported and enhanced at a regional and farm level. Results will highlight the 
importance of constructing and representing soil management issues in ways that align with cen-
tral and regional government priorities, which may not include soil management. When improved 
soil management is not a priority, the important role of a network of soil conservation advocates, 
who are strategically positioned in central and regional government and who can shape policy 
that indirectly and directly achieves improved on-farm soil management, will be described. The 
need for congruence between government policy, existing knowledge and the practices of farmers 
will also be illustrated, as will the critical role of intermediaries in translating policy into on-farm 
implementation.  
Keywords: hill-country erosion, Sustainable Land Use Initiative, whole farm plans, soil conservation, government, farmers 

 

Introduction and paper structure  
The Manawatu-Whanganui Regional Council308 launched an initiative to reduce hill country ero-
sion in the Manawatu-Whanganui region in 2006. The Sustainable Land Use Initiative (SLUI) is 
primarily focused on assisting farmers of highly erodible hill country to implement on-farm land 
use practices that will result in reduced erosion of this land. Accelerated erosion of hill country is 
directly attributable to pastoral farming on this land. SLUI is jointly funded by central govern-
ment, the regional council and those farmers who voluntarily choose to participate. The initiative 
is acknowledged to be performing well, over-achieving across an aggregation of its specific tar-
gets by approximately 19% over the first six years (Manderson & Mackay, 2013). In 2010, gov-
ernment committed a further four years of funding to SLUI.  

                                                 
308 The Manawatu-Whanganui Regional Council is also known as the Horizons Regional Council (HRC). 
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The governing of farming of highly erodible hill country illustrated in the SLUI case study is a 
complex interconnected web of governing across national and regional scales. The form of gov-
erning has inconsistencies and contradictions, alignments and complementarities evident in hy-
brid neo-liberal forms of rule reported in agriculture in Australia and more broadly (Peck & 
Tickell, 2002 ; Dibden & Cocklin, 2005 ; Higgins et al., 2010). Although not the main purpose, 
what this paper highlights is how government (national and regional) can govern soil conserva-
tion on-farm while continuing to facilitate market led rule of agriculture.  

Drawing on the SLUI case study, this paper will explore and present insights as to the factors that 
shaped the establishment and implementation of SLUI and thereby illustrate also how the farming 
of this land is governed. The history of soil conservation in New Zealand is outlined briefly at the 
start of the paper because this history is significant to the establishment of and on going support 
provided to SLUI. The highly erodible hill country of the Manawatu-Whanganui region is the 
focus for SLUI. Characteristics of the region are given along with details on the storm that was a 
catalyst for the development of SLUI by the regional council. Then an overview of SLUI is pre-
sented along with reported outcomes from the initiative.  

The factors that have led to central government support for the initiative are then outlined includ-
ing the role soil conservation advocates played and the importance of timing and quantitative 
metrics to establish the performance and value of SLUI. Lastly, consideration is given to the 
complex of factors that influence the extent of soil conservation work farmers and the aspects of 
SLUI that were in particular highlighted as important for farmers. The paper finishes by conclud-
ing on the main point made by the paper.  

 
Methods 
This paper primarily draws on research undertaken as part of a PhD programme of study com-
pleted in 2013 (Reid, 2013). The PhD research was based on semi- structured interviews at a na-
tional, regional and farm level. Interviews were completed with individuals in central govern-
ment, the regional council as well as industry organisations and farmers associated with or direct-
ly involved in the SLUI initiative. Also analysed for the research were documents relevant to the 
history of soil conservation in New Zealand and to the design, funding, roll out and implementa-
tion and monitoring of SLUI in the Manawatu-Whanganui region. To supplement the PhD re-
search recent documents relating to SLUI have also been drawn on in the writing of this paper.  

Background  
 
New Zealand’s soil conservation history 
Recognition of the adverse effects of pastoral farming on erosion prone hill country in New Zea-
land is long standing. Central government is reported to have publically acknowledged the ad-
verse effects of the deforestation of land in New Zealand as early as the 1860s (Mathewman, 
2003 ; Reid, 2013). However, it was a succession of severe erosion causing storm events in the 
1930s that was the catalyst for central government passing into law the Soil Conservation and 
Rivers Control Act in 1941.  

The act provided for the establishment of catchment boards, and put in place the mechanisms for 
central government and local government to fund erosion control measures and flood protection 
works through these boards (Campbell, 1966 ; Ministry for the Environment, 2001). By 1967 
catchment boards had been established covering the majority of New Zealand (McCaskill, 1973).  

Voluntary environmental farm plans in conjunction with direct subsidies were the primary mech-
anism used through catchment boards to encourage and support the implementation of soil con-
servation work by farmers on erodible farm land (Makin et al., 1991). Subsidies were differential-
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ly applied, depending on the extent of community benefit deemed to be involved (Steel, 1991). 
Soil conservators employed by catchment boards worked closely with farmers to develop farm 
plans and assist practically and with advice in the implementation of soil conservation works.  

In the mid 1980s the New Zealand government initiated radical economic reforms that had dra-
matic effects for the farming sector and for soil conservation in New Zealand. In addition to the 
de-regulation of the economy and the removal of production linked subsidies for farmers, direct 
funding for soil conservation by central government ended (Sandrey & Reynolds, 1990 ; Walker 
& Bell, 1994). Local government reforms in the late 1980s resulted in the formation of regional 
councils and unitary authorities that were an amalgamation of a number of local body authorities 
including catchment boards. Funding for soil conservation became the responsibility of these 
regional level authorities. Under the Resource Management Act (1991), regional councils and 
unitary authorities in New Zealand, including the Manawatu-Whanganui Regional Council, are 
responsible for the sustainable management of the region’s natural and physical resources. In the 
period after the reforms there was overall decline in the level of funding and effort allocated to 
soil conservation in New Zealand.  

In the early to mid 2000s, no national level central government initiative in soil conservation was 
in existence. Although soil erosion was identified as an important issue by central government no 
formal national level monitoring of erosion was occurring. Erosion risk was identified as an envi-
ronmental indicator in the last State of the Environment report prepared by the New Zealand gov-
ernment in 2007 (Ministry for the Environment, 2007). However, in the report the indicator was 
classified as having: ‘No national or international benchmark against which we can compare the 
current state, not enough data to determine national trend, not able to measure, or no data availa-
ble’ (Ministry for the Environment, 2007:7,8).  

The Manawatu-Whanganui Region – an erodible hill country landscape 
The Manawatu-Whanganui region is located in the lower central North Island of New Zealand. 
Hill country farming and the erosion of this land is an inherent characteristic of the region’s land-
scape. The region is identified as having the greatest total area (2.2 million hectares) and percent-
age of hill country (61%) of any region in New Zealand (Controller and Auditor General, 2005). 
The region is acknowledged as having the greatest area of erosion prone hill country land 
(Ministry for the Environment, 2007), with 274,000 hectares of hill country (12%) at risk of 
moderate-severe erosion (HRC, 2013).  

Agriculture dominates land use in the region and is significant to the region’s local economy and 
identity. Following the local government reforms in 1989 and the formation of the Manawatu-
Whanganui Regional Council, despite retaining soil conservation expertise within the staff of the 
new council, the level of funding and effort directed at soil conservation declined significantly. A 
long serving regional council staff member described the regional council’s approach during this 
time as ‘more reactive than proactive’, and more ‘output’ rather than ‘outcome’ focused: ‘[soil 
conservation] didn’t have a high profile in policies and it struggled to get extra funding for works 
and also core staff were getting dragged off into other issues’ (Regional Council Interview, 
2007).  

The regional council and ultimately central government’s involvement in soil conservation in the 
region changed significantly as a result of extreme climatic events that impacted on the region in 
2004.  

The 2004 storms: a catalyst for change 
In February 2004, a 1 in 100 year rain fall event had devastating effects for the region. An esti-
mated 62000 landslides were reported to have resulted from the extreme rain (Todd, 2004) with 
an estimated 116,000 ha of hill country affected and approximately 200 million tonnes of soil 
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eroded resulting in wide scale damage to infrastructure, land and communities (HRC, 2010a). 
The estimated economic impact on the region was $300 million (HRC, 2004b). Central govern-
ment assessed the impact on the region at the time as being beyond the ability of the region to 
recover from on its own. Subsequently, central government provided close to $130 million to 
cover emergency response activities and to assist with the clean up and repair (HRC, 2004a).  

The storm and the implications of its effect on the region’s hill country galvanised the regional 
council to focus effort into achieving more sustainable management of farm land affected by and 
at risk of erosion. Efforts to establish SLUI were initiated by the regional council in 2004, includ-
ing the lobbying of central government for funding to support the initiative. The regional council 
initiated SLUI in the region in 2006 and funding from central government, through the Ministry 
of Agriculture and Forestry, was finally confirmed in 2007 for an initial four years.  

The Sustainable Land Use Initiative (SLUI)  
Similar to the approach used during the catchment board days, SLUI is based on the development 
of a whole farm plan that is farm specific. The on-farm works that result from the plan attract 
direct subsidies which are differentially applied depending on the broader community benefit 
deemed linked to the works. Likewise, the plan development and implementation is associated 
with the one to one interaction of a regional council staff member and the farmer.  

Whole farm plans: the central mechanism in SLUI 
Whole farm plans are central to SLUI (see for example AgResearch, 2005). Within the plan a 
farm is mapped according to the characteristics of the land resource as well as the current and 
potential levels of assessed pasture productivity. The land resource is differentiated based on a 
classification of the land using a Land Use Capability (LUC) classification system (Ministry of 
Works: Water and Soil Division, 1971 ; Lynn et al., 2009). Central to this classification is an as-
sessment of the land’s susceptibility to erosion as a constraint to sustainable productive pastoral 
land use. In addition to the land resource assessment the whole farm plan also includes an as-
sessment of the farm business in terms of productive and financial performance. The farm busi-
ness assessment is a new component of the whole farm plan not previously an element of the en-
vironmental farm plans used historically. 

The farm land resource and farm business assessment component of the whole farm plan are 
completed by consultants independent from the regional council. This is designed to ensure that 
the assessment of the farm and the recommendations for land use changes and conservation 
works are arrived at separate from a consideration of available subsidies.  

Based on the completed whole farm plan the regional council negotiates with the farmer a plan of 
works. This phase of the process is described by the council as being ‘essentially a two way dis-
cussion between the landowner and [the regional council] on what will be implemented and what 
input (i.e. what grants, subsidies or support) [the council] will give’ (Cooper, 2013b:8). Finally, 
when agreement on what is required is reached the farmer ‘signs up to’ a work programme, alt-
hough there is currently no compulsion to complete the defined work programme. 

Performance assessment of SLUI  
Farmer involvement in SLUI is voluntary. However, the regional council has targeted through 
field days and one on one visits, farmers identified as having land being at high risk of erosion 
and in catchments at greatest risk of erosion into waterways. The regional council’s approach is 
now very much outcome focused and proactive. Performance targets and indicators for the coun-
cil in relation to SLUI include not only the number of plans completed but the area of highly 
erodible land retired (see for example Mitchell, 2009 ; Cooper, 2013a), and an assessment of the 
erosion and sediment-yield reduction (see for example HRC, 2010b ; Manderson & Mackay, 
2013).  
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As at 30th June 2013, 480 farms were recorded as being involved in the scheme covering 372,443 
hectares of the region and 14,451 hectares of this land across the farms had received treatment to 
mitigate and or manage the risk of erosion including afforestation, and retirement from grazing 
(Cooper, 2013b). A total of 67,332 poplar poles had been planted and 2688 hectares had been 
protected through space planting (Cooper, 2013b). As at June 2013 it was assessed that over 
9,860 hectares of slope stabilization work had been completed which in 20 years was forecast to 
reduce erosion on treated land by 9.5%, and equate to an estimated reduction in sediment yields 
by 0.44 million tonnes per year (Manderson & Mackay, 2013).  

 
Factors that shape the implementation and performance of SLUI  
 
Central government support: complementarities and synergies  
An inherent concern with reducing the loss of soil from hill country erosion was not the reason 
the government of the day agreed ultimately to support the regional council’s SLUI. Rather, the 
government invested in SLUI to assist the region to build its resilience to future adverse climatic 
events. The financial implications of the 2004 storms to the region and central government were 
significant. Government’s investment in SLUI is to ensure that following future adverse events it 
will not need to assist as it did in 2004, a point made clear to the regional council.   

Synergies between SLUI and the government’s broader policy and political priorities contributed 
to government’s positive view of SLUI. The land use changes implemented on-farm as a result of 
SLUI were complementary with outcomes government had committed to in its climate change 
policy priorities and international climate change commitments at the time. Likewise, funding of 
SLUI added weight of evidence to the then government’s claims of a commitment to a sustaina-
ble New Zealand.  

Strategic soil conservation advocacy and champions 
Influential to government’s support for the regional SLUI also was the presence of soil conserva-
tion advocates in strategic positions within central government at the time. The government pro-
gramme that funded SLUI was administered through the Ministry of Agriculture and Forestry309. 
The Minister of Agriculture at the time was ranked second in cabinet and a key advisor to the 
minister was an individual with a history in soil conservation work and advocacy. Likewise, a 
number of key positions in the Ministry of Agriculture and Forestry were held by people who had 
been trained and had worked in soil conservation previously in their careers.  

Timing is everything 
Within six months of the main storm event in 2004 efforts were underway to establish SLUI. The 
relative speed at which the regional council instigated work on SLUI is attributed to have been 
critical to gaining local community support for the initiative and the eventual support of govern-
ment. The very visual impact of the storm, including the wide spread landslides and downstream 
flooding provided a powerful catalyst for support that the regional council is unlikely to have 
otherwise gained. The speed in rolling out SLUI was possible because it was based on the model 
of soil conservation that had been employed by catchment boards prior to the 1989 local govern-
ment reforms. Expertise in and advocacy for soil conservation remained within the regional 
council and amongst scientists and farmers in the region, and, as already mentioned, was present 
in government, also. 

Quantitative evidence for soil conservation’s effectiveness 
The relative failure by soil conservationists to provide clear quantitative evidence for the effec-
tiveness and value of soil conservation was a factor attributed to government’s cessation of fund-

                                                 
309 The Ministry of Agriculture and Forestry was re-organised into the Ministry of Primary Industries in 2012.  
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ing for, and the lack of public appreciation of soil conservation in the late 1980s (Steel, 1991 ; 
Clough & Hicks, 1993). In contrast in relation to SLUI, the government and the regional council 
allocated funds for work developing models for not only providing quantitative indicators to tar-
get soil conservation in catchments at most risk of delivering sediment into water ways (see for 
example Dymond & Shepherd, 2006), but also monitor the effectiveness of on-farm works 
(Manderson & Mackay, 2013). This work has enabled the quantitative estimation of erosion re-
duction and sediment-yield reduction linked to SLUI. In addition, estimated projections of the 
long term effectiveness of current works can be assessed (Manderson & Mackay, 2013). The 
quantitative performance indicators for SLUI, this research argues, adds legitimacy and weight to 
the investment value in SLUI for central government and for the ongoing lack of community op-
position to the regional council’s funding of SLUI.  

Farmer implementation of soil conservation 
Soil conservation to reduce and mitigate hill country erosion is an accepted aspect of most hill 
country farmers’ management in the Manawatu-Whanganui region. In spite of the lack of region-
al or national support after the 1989 reforms, soil conservation continued to be implemented by 
many hill country farmers in the region, although to a lesser extent. The extent and targeting of 
soil conservation by farmers is influenced by a range of factors including the level of discretion-
ary income available, the labour and time available to implement and maintain the works and the 
extent soil erosion impacts on the farm business relative to other priorities. Soil conservation is 
one of many activities hill country farmers undertake in the operation of their farm business. The 
relatively poor returns received by sheep and beef farmers in New Zealand over the past 20 years 
has impacted directly on farmers ability to not only spent money on implementing soil conserva-
tion works but also on their investment in fertiliser and farm infrastructure. Sheep and beef farm-
ing is the predominant form of farming in the region’s hill country.  

The mode of intervention used by the regional council in SLUI was familiar to many hill country 
farmers. Likewise, the on-farm management practices to mitigate and reduce the risk of erosion 
were not radically different to those used historically. This familiarity facilitated the acceptance 
and participation of farmers in SLUI. The financial incentives associated with SLUI to assist in 
the implementation of on-farm works was also a significant motivation for farmers.   

Particularly highlighted and valued by farmers are the specific tailoring of the whole farm plan 
and eventual work plan to reflect their specific farm and personal circumstances. In addition, the 
interaction and input from regional council field staff that they trust, and who are familiar with 
and understanding of the practical realities of farming was highlighted. Some farmers commented 
on how they had gained motivation to undertake and extend the amount of soil conservation they 
under took as a result of this external interaction.  

Accepted norms as to what constitutes good farming both enhance and detract from improved soil 
management of highly erodible hill country in the Manawatu-Whanganui region. Many farmers 
continue to prioritise the clearing of gorse and scrub from hill country seeing it as a sign of poor 
or lazy farming. The advantages gorse and scrub provide in protecting highly erodible land are 
outweighed by the desire to conform to accepted ‘good farming’ practice. Conversely, the graz-
ing of cattle on highly erodible land is managed carefully in winter and during wet periods to 
avoid exacerbating soil damage and loss.  

 
  



 

1926 

Conclusion 
Ultimately, farmers’ sustainable management of their soil resource is shaped by a complex mix of 
factors. However, this research illustrates that the extent to which farmers prioritise soil conserva-
tion and improved soil management activities can be enhanced through policy initiatives. In par-
ticular, this research highlights that farmers respond to a policy initiative that is specifically tai-
lored to individual farm circumstances, incorporates input and advice for farmers from trusted 
intermediaries with practical farming know-how, and provides financial assistance to implement 
works on-farm.  

Central government support for an initiative to improve on-farm soil management is more likely 
when clear quantitative metrics can illustrate the value of the initiative to government. Likewise, 
support from government is more likely achieved when the outcomes of the soil management 
initiative can be illustrated as consistent with and/or complementary to the government’s priori-
ties.  

Adverse climatic events that dramatically illustrate the broader implications of poor soil man-
agement are an opportunity to garner community and government awareness of the issue. How-
ever, the window of opportunity provided by such events is limited. Advocates for improved soil 
management need to be ready to mobilize resources to capture as quickly as possible the potential 
political advantage provided by such an event. Support for policy initiatives to support on-farm 
improvement in soil management will also be enhanced if key individuals spread throughout lev-
els of decision making have knowledge of and are advocates for soil management. 
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Abstract: Soil carbon management plays an important role in the maintenance of agricultural 
productivity under changing climatic conditions and is an element of the mitigation response in 
the land use sector. Recently, soil carbon management has become an increasingly visible part of 
the policy agenda in the EU. In this paper, we examine how soil carbon management is integrated 
in the evolving policy environment for soil protection in the EU. Although the EU Soil Thematic 
Strategy provides an overall strategic framework for soil management in Europe, there is no 
overarching legal or policy framework for soil protection. Instead, soil protection and manage-
ment are addressed in many different policy areas as secondary objectives (such as agricultural, 
resource efficiency and climate policy). We examine the most relevant policy instruments for soil 
carbon management, as well as highlight the challenges for promoting soil carbon management. 
We point to some of the ways in which the current regulatory framework could be improved to 
better support soil carbon management.   

Keywords: soil carbon management, mitigation, adaptation, Common Agricultural Policy, rural 
development 

 

 
Introduction 
Soil carbon plays an important role in the maintenance of agricultural productivity under chang-
ing climatic conditions and is an element of the mitigation and adaptation response in the land use 
sector (Smith, 2012). In particular, the maintenance of existing carbon stocks as well as soil car-
bon sequestration can contribute to improving and/or sustaining agricultural productivity, reduc-
ing greenhouse gas emissions, and increasing the resistance and resilience of agricultural ecosys-
tems against climate change impacts, such as rising temperatures, increased frequency of flooding 
and other extreme weather events. Soil carbon management relates most directly to the mainte-
nance of soil organic matter, a critical component in maintaining soil functionality, including 
nutrient cycling, water regulation and water holding capacity, biodiversity, and plant support 
(Jones et al., 2012). Although a degree of scientific uncertainty around soil carbon management 
remains, the overall benefits of improved soil carbon management for multiple policy objectives 
are of significant importance and sufficiently clear that the issue has gained salience on the EU 
policy agenda over the last decade (EC, 2012; Smith, 2012).  

In this paper, we examine how the current regulatory framework for soil protection addresses soil 
carbon management, pointing to the multiple relevant policy objectives and instruments. We dis-
cuss some of the challenges in framing this issue in policy terms, as well as some ways in which 
it could be better and more coherently integrated in the evolving policy environment in the EU. 
The article is based on the research conducted under the SmartSOIL project (www.smartsoil.eu), 
as well as direct involvement in relevant EU policy processes.  
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Soil carbon management in the current regulatory framework   
The main EU soil-focused instrument is the Soil Thematic Strategy, which was adopted in 2006 
and remains a strategic document without regulatory powers, such as compulsory targets or 
mechanisms. It identifies the main soil threats in Europe, of which the decline of soil organic 
matter is a key one. The Strategy also included a proposal for a Soil Framework Directive, which 
was aimed at integrating and raising the level of soil protection in the EU. Nonetheless, negotia-
tions have stalled for eight years and, most recently, DG Environment indicated that it would re-
examine whether it should withdraw the proposal, opening the way for an alternative initiative 
(EC, 2013a). The final decision whether or not to withdraw will be judged on the feasibility of 
adopting the Directive before the European Parliament elections in May 2014. Whether there 
would be an alternative initiative and how it would be designed differently than the current pro-
posal are open questions. The “Communication on land as a resource” is expected in 2014 and 
would be another relevant strategic document for soil protection.  

In the absence of a Soil Framework Directive, there is no overarching legal / policy framework 
for soil protection. Instead, soil protection and land degradation are addressed in different policy 
areas as secondary objectives and most often indirectly. Different policy mechanisms and pro-
cesses are on-going, but action is fragmented and incomplete and there is little systematic over-
view of how soil protection is addressed in EU Member States (Louwagie et al., 2011).   

A number of different policies in the EU address soil protection indirectly, such as the Water 
Framework Directive (WFD), the EU Biodiversity Strategy to 2020, Resource Efficiency 
Roadmap, Nitrates Directive, the Adaptation Strategy, and the Common Agricultural Policy.   

Soil Carbon Management: linking practices with policy objectives and instruments  
In order to situate soil carbon management within the framework for soil protection, and examine 
how it is already addressed by the current policies and mechanisms, it is important to first identi-
fy the most relevant technical practices or measures that contribute to good soil carbon manage-
ment. In broad terms, soil carbon management can be divided in two categories: 1) protection of 
existing carbon stocks in soils; and 2) additional soil carbon sequestration.  

The list of agricultural management practices that can maintain or enhance soil organic carbon 
and thereby benefit overall soil quality is very long (Lal, 2004; Hart et al., 2012). Many best prac-
tices for soil carbon management are also no-regret measures for adaptation, providing multiple 
environmental benefits for water, soil and biodiversity protection even in absence of climate 
change, and thus warrant further policy support (Hjerp, et.al. 2012).  The overview here is fo-
cused on those practices which have been identified by the SmartSOIL project as the most rele-
vant options for soil carbon management in croplands; as well as a selected number of other best 
practice options (Smith, 2012).  

The table below presents an overview of the best practices for soil carbon management and links 
them to objectives under existing policies and the policy instruments through which they can be 
implemented and funded.310 This is followed by a brief discussion of the most important policy 
instruments.  

 

                                                 
310 For a further discussion and detailed lists of agricultural management practices contributing to climate change mitigation and 
adaptation in the agricultural sector, see, for example, Underwood et al. (2013). 
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Table 1. An overview of key management practices for soil carbon management and their relevance under existing 
policies  

Management practices Relevance to objectives of existing poli-
cies  Policy instrument 

Organic manure input Nitrates Directive 
Nitrate vulnerable zones  
Nutrient budget plans 
CAP cross-compliance 

Cover crops, perennial crops, 
legumes 

WFD,  Nitrates Directive, Resource Effi-
ciency Roadmap, Adaptation Strategy, 
Floods Directive 

CAP rural development plans  
River Basin Management Plans 
(RBMPs) 
CAP Pillar 1 greening payments 

Incorporation of crop residues WFD, Nitrates Directive, Resource Effi-
ciency Roadmap, Adaptation Strategy 

CAP cross-compliance (ban on ar-
able stubble burning) 

No-tillage practices 
WFD, Nitrates Directive, Resource Effi-
ciency, Adaptation Strategy, Floods Direc-
tive 

CAP rural development plans 
RBMPs 

Organic farming 

Birds and Habitats Directives, WFD, Ni-
trates Directive, Floods Directive, Adapta-
tion Strategy 

Primarily CAP rural development 
LIFE+ 
Pillar 1 greening payments for grass-
land protection 
RBMPs  

Maintenance of permanent 
grassland 

Maintenance and restoration 
of peatlands and wetlands 
(including rewetting of or-
ganic soils) 

Conversion of arable land to 
grassland in risk areas 

Afforestation of cropland / 
woodland creation in risk 
areas 

 
 
Water Framework Directive and the Nitrates Directive  
The WFD and Nitrates Directive have been particularly relevant to soil management due to the 
role that soil protection has for reaching their objectives. Appropriate soil management increases 
soil water filtering and water holding capacities, reducing runoff and associated sediment 
transport and thus reducing pressures on water quality and WFD objectives. Moreover, as part of 
on-farm nutrient management, soil management contributes to improved, more efficient nutrient 
use at farm level, reducing pressures on nitrate pollution of surface and groundwater. The com-
pulsory nature and established policy mechanisms mean that the Directives provide harder incen-
tives and accountability rules. The two directives set clear mandatory targets, planning instru-
ments (River Basin Management Plans), and monitoring and reporting requirements for EU 
Member States. 

The Common Agricultural Policy 
The Common Agricultural Policy is currently the most relevant funding mechanism for soil pro-
tection and soil carbon management in the EU.  

CAP Pillar 1  

The CAP reform for the 2014-2020 programming period was completed in December 2013. The 
greening of Pillar 1 is aimed at increasing the environmental performance of farms throughout 
Europe by making payments for certain actions – 30% of the Pillar 1 budget is dedicated to those 
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payments (EU, 2013a: Rec. 37). The mandatory agricultural practices include crop diversifica-
tion, maintenance of existing permanent grassland, and inclusion of ecologic focus area (EU, 
2013a: Art 43).   

The CAP cross-compliance is the framework of rules which are compulsory for farmers and 
which can be used to encourage soil carbon management. The cross-compliance rules also set the 
baseline for the agri-environment measures under Pillar 2 so that incentives are only given to 
those farmers which go above and beyond the minimum requirements for environmental impacts 
of production. The cross-compliance baseline includes standards for keeping land in good agri-
cultural and environmental condition (GAEC), including soil management issues and most im-
portantly the requirement to maintain soil organic matter. The protection of carbon rich soils, 
however, was removed from the list of GAEC standards during the latest CAP reform negotiation 
process.   

CAP Pillar 2 

Under rural development funding, a number of opportunities are available which can directly 
contribute to soil carbon management by funding targeted actions and practices. Climate mitiga-
tion and adaptation feature much more strongly as an objective for rural development: all 
measures must contribute to these objectives.  

A range of different rural development measures are available to Member States to support soil 
management, the most important measure being the agri-environment-climate measure. At least 
30% of the rural development programmes' (RDP) budgets must be allocated to agri-
environmental measures, including support for organic farming and projects associated with envi-
ronmentally friendly investment or innovation measures (EU, 2013b: Article 59). Agri-
environment-climate measures must exceed the requirement set for greening practices under Pil-
lar 1. As a result, the RDPs will have to set and meet higher environmental protection targets to 
exceed the baseline (as well as guarantee practices are not receiving double funding).  

Farmers can also receive support from farm advisory services, which are specified in the regula-
tion as providing assistance for farmers to improve the climate-friendliness of their operations or 
address mitigation and adaptation to climate change in agriculture (EU, 2013b: Article 15). 

Rural development programmes are a significant opportunity for supporting soil carbon manage-
ment. However, they are limited in effectiveness by insufficient funding – there is flexibility be-
tween the pillars for 2014 -2020, which allows Member States to transfer money from rural de-
velopment to direct payments (EU, 2013a: Article 14). Many Member States may choose to allo-
cate payments to their farmers under Pillar 1 rather than require compliance with environmental 
standards, which effectively reduces the total amount of funding available for encouraging soil 
carbon management. Additional challenges include the effective design of measures so that the 
measures are ambitious enough, ensuring sufficient level of incentives, as well as appropriate 
control for implementation. 

 
Challenges in developing policies for soil carbon management 
Soil carbon and its benefits are difficult to demonstrate and convey 

The loss of soil carbon and its immediate effects are more invisible than a number of other envi-
ronmental problems which are more noticeable, their impact is more immediate and more directly 
linked to human well-being, for example the water pollution with nitrates and pesticides, soil ero-
sion or landslide, or loss of natural landscape elements. The long-term effects of carbon in the 
atmosphere are harder to demonstrate. While there is some political pressure from the climate 
change perspective to address soil carbon, there is otherwise low awareness and a lack of public 
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drive behind soil protection more generally. This is in contrast to, for example, water pollution, 
the effects of which are more tangible to the general public (e.g., reduced pollution of water or 
reduced water scarcity).  

In addition, the topic of soil carbon is a relatively new entity for the policy communities in many 
EU Member States. However, since soil carbon has always been an important element in soil 
organic matter which contributes to soil health, soil carbon management is somewhat a repackag-
ing of an old idea – soil fertility. Farmers understand the value of fertile soils, so presenting soil 
carbon management as a part of good soil management for soil fertility purposes makes it more 
relevant to them. 

Lower political urgency at the local level 

Soil carbon management has less political urgency at the local level than internationally or na-
tionally, reflecting in part also the resistance to regulatory controls over agricultural production. 
Thus, when obligations are being negotiated and set for the local areas regarding a matter which 
might not be immediately apparent, relevance to the farmer, and interest and willingness to adopt 
may be quite low. Soil management tends to have more political urgency at the local level if it is 
closely tied to issues which local people are affected by and push to change, such as water (quali-
ty, scarcity, flooding, drought, etc.). 

Scientific uncertainty and complexity of advice 

Messages about soil carbon management need to be clearly presented to avoid miscommunication 
and misinterpretation. Some view the science on carbon to be uncertain and therefore think no 
action should be taken. Additionally, issues exist with certification schemes and carbon calcula-
tors aimed at estimating and communicating carbon levels to producers, companies, and consum-
ers. Frequent errors, problems with functionality, over-burdening administrative obligations, as 
well as poor presentation of results and next steps can diminish target users’ confidence and elim-
inate the inclusion of these options in policies (Frelih-Larsen et.al., 2013; Naumann et.al. 2013). 

Institutional and financial capacities  

Institutional challenges derive from lack of communication and cooperation, and perhaps even 
conflict, between different government departments regarding competence to make policies re-
garding soil management. Lack of adequate knowledge or training of personnel to address soil 
carbon management issues is another institutional barrier. 

Political barriers may stem from low political commitment, which may be due to lack of aware-
ness of the importance of soil carbon management and perception of scientific uncertainty regard-
ing management practices’ effect on soil carbon.  

Financial barriers may result from lack of financial resources or low allocation of funds to ad-
dress soil carbon management. Integrated planning and delivery barriers can arise due to lack of 
coordination between government departments in terms of strategic planning and frameworks for 
implementation, potentially leading to fragmented and conflicting approaches. Informational and 
data-related barriers may be caused by a lack of available data, including risk assessments and 
maps of vulnerable areas for loss of soil carbon, in order to target policy approaches most strate-
gically. Finally, knowledge transfer/exchange barriers can prevent effective uptake of soil carbon 
management. 
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Conclusion: Integrating soil carbon management in the evolving EU policy frame-
work 
In conclusion, what are some of the ways forward in which soil carbon management could be 
better integrated in the EU policy framework?  

Promoting soil carbon management as part of sustainable soil management rather than introduc-
ing it as a new and separate issue can reduce the novelty of it and emphasize the benefits for soil 
productivity, water and biodiversity management. Further improving the integration of soil car-
bon management into existing policies also avoids adding an administrative burden for farmers if 
an entirely new framework is created for a single issue. Soil carbon management objectives 
should be clear and explicit, however, within existing policies and some type of horizontal mech-
anism that enables monitoring and targeting of policy action according to risk/hotspots is needed. 
A horizontal mechanism is also needed in order to increase the coherence and effectiveness of 
policy measures on soil carbon as well as soil protection more broadly. Such a mechanism would 
link and integrate the different ongoing activities and measures. Whether this is the Soil Frame-
work Directive or an alternative remains to be seen, but regardless, an overarching soil policy 
setting targets for different soil threats, including soil carbon and soil organic matter loss would 
significantly improve policy coherence and effectiveness. 

Some progress towards a horizontal mechanism for soil protection and soil carbon management 
can be made through the new obligation for Member States to account for and monitor land use, 
land use change and forestry (LULUCF)-related emissions, as well as develop voluntary 
LULUCF action plans. Beyond this, improved and harmonised soil monitoring and identification 
of risk areas would enable the EU to clearly target and establish ambitions for risk reduction. Im-
proved usability of information on hotspots for soil carbon (in particular, areas of very low soil 
organic matter and areas with rich organic soils) would allow regulatory and voluntary measures 
to be targeted.     

Given the limited public funding available and competing needs, regulatory and voluntary 
measures must be targeted and balanced according to risk and the potential to deliver, not only on 
the soil carbon objective, but also other relevant environmental and productivity benefits. Public 
funding needs be prioritised for the most cost-effective soil protection measures. Those measures 
with high adoption potential should be prioritised in critically affected areas across Europe. Addi-
tionally, measures which address multiple policy objectives rather than having a limited impact 
should be prioritised.  

Mandatory standards for rich organic soils that would apply broadly across the EU would ensure 
that existing carbon stocks are better protected. The development of management options for 
peatlands (paludiculture) also holds promise for a more carbon-friendly cultivation of these im-
portant reservoirs of soil carbon311.  

Flexibility or thresholds can be included to increase the adoption potential, e.g., mandatory re-
quirements above a certain size threshold and voluntary incentives for smaller landholdings. Such 
measures were not implemented in the current round of the CAP reform, but need to remain high 
on the priority list of actions. In Rural Development Programmes, clear definitions of the individ-
ual measures are needed and the role of results-oriented measures needs be examined, including 
the role of low carbon farming certification. 

Finally, emphasizing the benefits of soil carbon management for agricultural productivity and 
resource efficiency (i.e., cost savings and the economic bottom line for farmers’ business opera-
tions) would increase farmers’ buy-in. There are many longer-term essential contributions which 
more climate- and environmental-friendly agricultural production systems can make to maintain-
                                                 
311 http://www.paludiculture.uni-greifswald.de/en/index.php  
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ing and enhancing agricultural productivity. However, this connection is often not communicated 
convincingly enough. Farm advisory support plays an important role in this context.  
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Workshop 3.2:  
Agroforestry research and practice in Europe 
Convenors: Dirk Freese, Pierluigi Paris, M. R. Mosquera-Losada and Paul Burgess 
 
The excessive consumption of fossil energy resources, land use, and land use change have led to 
a steadily increase of atmospheric CO2 concentrations over the last centuries. This increase is 
considered to be the major cause of global warming – a process expected to cause severe changes 
in physical and biological systems, economies and societies worldwide. At the same time the 
pressure on land increases due to a growing human population in combination with increasing 
costs for fossil energy. By this development ecological functions of agro-ecosystems including 
soil and water resources are increasingly affected. Innovative solutions are required that help to 
mitigate global warming, allow adaptation of agricultural land-use systems to changing climatic 
conditions, and ensure a sustainable production of crops and energy resources. The combination 
of trees and / or animals with crops in agroforestry systems is considered to be a promising land 
use strategy for Europe as these systems can be managed in a sustainable way, have a lower im-
pact on the environment than conventional agricultural systems, and combine a high potential of 
carbon sequestration with the production of food or renewable resources such as bioenergy carri-
ers (woody biomass or other energy crops). Agroforestry systems are known to improve the effi-
ciency of utilization of resources (light, water, nutrients) and thus often lead to an overall higher 
biomass production. Simultaneously, soil erosion and nitrate leaching are reduced and landscape 
biodiversity is increased. In marginal regions and on degraded lands, agroforestry constitutes an 
alternative to land abandonment and/or to deliberate afforestation, leads to diversification of land 
use and offers new income possibilities to the farmers. Because environmental externalities and 
renewable energies are foreseeable becoming key elements of the reformed Common Agricultur-
al Policy (CAP) of the EU, agroforestry as a productive, sustainably usable, and ecologically 
beneficial land use system, is increasingly attracting attention within the efforts of “greening” the 
agricultural production. Furthermore, the production of woody biomass with tree-based land use 
systems, even on marginal sites, may turn out to be an alternative for the current approach of bio-
energy production, which is based on monoculture annual bioenergy crops, such as maize, in 
strong competition with food crops for land use, and highly demanding for soil nutrients and pes-
ticides, as well for irrigation in southern areas. This workshop aims to bundle presentations on 
current developments in the field of agroforestry research and attempts to develop an outlook on 
future developments, opportunities and challenges in this comprehensive field. 
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Decision-Making Factors for Agrowood Cultivation- A Qualitative 
Research for Brandenburg/Germany 
 
Sarah Keutmann and Dr. Philipp Grundmann 
 
Leibniz-Institut für Agrartechnik Potsdam-Bornim e.V., Humboldt - Universität zu Ber-
lin/Division of Resource Economics 

 

Abstract: Agrowood has increased in significance after German nuclear phase-out. The actual 
agrowood acreage is developing sluggishly despite its high bio-physical potential especially in 
Brandenburg. 
We analyzed 34 qualitative interviews with agrowood producers and related actors in Branden-
burg to identify constraints and incentives perceived as crucial for agrowood production.   
As expected, economic risk like insecure income plays a major hampering role. An outstanding 
negative factor is the market situation. Other restraints as availability of land, machines and capi-
tal were confirmed. Unexpectedly support programs and laws are not perceived inhibiting. As 
presumed, suitability for poor sites, diversification of income and resistance towards weather var-
iations are in favor. Actors` assessment of the decisive factors differs depending on independent 
or contractually-bounded production: Cooperation contracts dismantle economic, trade and ma-
chinery related constraints, offer long-term income and increase creditworthiness. Thus contracts 
contribute to an expansion of acreage while counteracting strongly market development, funda-
mental for independent producers. 

Keywords: Bioenergy, agrowood, decision-making factors, governance structures, farm level, 
Brandenburg, qualitative research 

 

 
Introduction 
Agrowood which in this research comprises agroforestry systems (AFS) and short rotation cop-
pice (SRC) shows very particular characteristics concerning the production process. For 
agrowood as a relatively new land use option fast growing species with the ability of stump 
shooting, mostly poplar, willow and robinia, were cultivated on agricultural land. In agroforestry 
systems stripes of groves alternate with stripes of other agricultural uses while in short rotation 
coppice the trees stand in a compact way. One important advantage is the fact that agrowood is 
able to grow even under harsh conditions why Brandenburg is considered as particularly suitable 
(Murach et al. 2009). Brandenburg with its poor soils shows unfavorable agricultural conditions. 
This is not only due to the fact that 60% of arable land presents an index of land quality less than 
30 (Murach 2007), but also because of the low average of annual precipitation of 555mm com-
pared to the national average of 789mm (Deutscher Wetterdienst 2004).   

The following aspects of the production are of particular importance and necessary to know when 
dealing with agrowood: Initial investments of 2500- 3500 €/ha (Stockmann et al. 2010) are nec-
essary and the first cash flow can be expected after harvesting for the first time, 3-5 years later. 
Thus, revenues are received with a time delay and then irregular. As trees are a permanent crop a 
life cycle of 20 years is assumed. This implies a fixing of the acreage for such a long time induc-
ing a loss of flexibility of planting decisions depending on price developments at crop markets. 
But even more important this means that normally only owned land can be taken for this crop 



 

1939 

because lease contracts have a shorter duration. Furthermore specialized machines are needed for 
planting and harvesting and the marketing differs widely from traditional agricultural crops.             

The significance of agroforestry systems and short rotation coppice has increased in the last 
years. One purpose, the generation of energy by using wood chips from those farming systems, is 
gaining the attention of political, industrial and social actors at the latest since the final decision 
of German government of nuclear phase out in June 2011. Furthermore agrowood can contribute 
to fulfill the EU climate targets from January 2008 that Germany strives for. The concrete aim 
targeted by all signed countries is to reduce their CO² emissions by 20% until 2020 with refer-
ence to the level of 1990 (Bundeszentrale für politische Bildung 2008). Additionally Germany 
has set an even more ambitious national target with the reduction of 40% of CO² emissions also 
until 2020 (Deutscher Bundestag 2012). 

A first political step towards the promotion of agrowood was done by the amendment of the Na-
tional Forest Act in 2010. Hereby a legal gap was filled which has been responsible for great un-
certainty related to the status of land: Since then it is legally defined that the areas of agrowood 
cultivation remain agricultural land and will not become forest land as long as there is at least one 
harvest in a period of 20 years.  

Not only the political level showed interest and has taken action for an expansion of the produc-
tion of agrowood in Brandenburg: Also industrial enterprises have taken strategic decisions in 
favor of this wooden energy crop: Energy suppliers like Vattenfall and RWE, but also smaller 
companies like Choren (now Lignovis) have invested in different concepts all for achieving the 
common purpose to establish and develop this farming system successfully in the region.  

As a result of the ongoing measures from both the political and the industrial level, Brandenburg 
leads amongst all German Federal States regarding the acreage of agrowood: 1854 ha in 2012 are 
proved which represents nearly 40% of the  with a total of 5000ha (InVeKoS Brandenburg 2012). 
Higher agrowood numbers for Brandenburg are likely but not documented due to a lack of a 
complete data collection. Despite these good numbers, the current agrowood acreage differs a lot 
from its preferential sites for Brandenburg which range between 100.000 and 300.000 ha. This 
amount is based on pure biophysical characteristics: soil value numbers (under 35 for poplar and 
willow and under 23 for robinia) and the supply of water in the root zone of the groves between 
0,5 and 2,5m depth either by groundwater or capillary rise. The outcome represents those areas 
where theoretically agrowood can be economically competitive in comparison with other crops. 
On at least 100.000 ha agrowood can be equal or even economically superior to alternative farm-
ing systems (Murach et al. 2008). The Brandenburg Ministry states in its Biomass Strategy that 
10.000 ha of SRC and AFS are feasible until 2020 (Ministerium für Umwelt, Gesundheit und 
Verbraucherschutz des Landes Brandenburg 2010).       

Consequently not only biophysical properties play a role for land use allocation but other aspects 
matter as well. Otherwise the huge discrepancy between the current acreage and the preferential 
sites respectively the outlook for 2020 obviously cannot be explained. Farmers actually show a 
reluctant behavior towards the cultivation of agrowood preferring other crops. Hence a qualitative 
investigation of the decision making processes of planting decisions of land users, mostly farmers 
is appropriate. It gives insights in the living situations of actors while taking planting decisions. 
By determining their perceptions influencing factors can be revealed, restraints and incentive 
structures identified and needs shown. Knowing about the perceived general conditions and the 
crucial factors is the key for firstly understanding the current prevailing attitude and secondly 
developing strategies to overcome them. 

More than 30 guided interviews were conducted with agrowood producers and related actors such 
as service companies, energy suppliers/ contracts providers, scientists, authorities/ administration 
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and consultant facilities.  All interviews were documented by taking notes and almost all were 
recorded additionally. One part was transcribed, others summarized and all were analyzed by the 
qualitative content analysis following Mayring 2008 and Schreier 2012 using MaxQDA software. 

 
Results 
 
Characteristics of Agrowood 
There are no doubts about the ecological advantages of agrowood compared with intensive land 
uses like the production of corn or rye. Several studies prove the positive effects on biodiversity, 
soil, habitat function and water balance (see Nabu Bundesverband and Bosch & Partner GmbH 
2012, BUND 2010, Strohm et al. 2012). But farmers perceive other factors as more important for 
planting decisions. As the data analysis shows it is favorable for land users to cultivate agrowood 
at locations with marginal agricultural yields which otherwise would lie fallow or would be used 
very extensively without any economic revenue. By growing agrowood the farmer earns at least a 
little money instead of having no income at all. Statements like:”I see it as one of the few possi-
bilities to keep all these very poor sites usable for us in the long run.“ (S2, 88) verifies that 
agrowood is seen as a useful alternative land use option for poor soils where no food production 
is economically feasible. By this especially sandy soils are meant located far from the groundwa-
ter layers widespread in Brandenburg that until than always have constituted a problem for the 
farmer. Also small acreages located far away from the farm were named as potential agrowood 
areas due to its specific labor extensive cultivation practice (own data). Even special sites as post-
mine landscape are worth considering agrowood cultivation (Bemmann 2012a).    

 At the farm level the inclusion of agrowood is also a business decision for income diversifica-
tion. Agrowood can contribute to more income security as additional pillar for the farm. A wide 
range of crops makes farmers more independent from temporary price fluctuations of single 
products at the commodity market. As trees are permanent crops they can have a similar function 
for the farmers as the woodland ownership of farmers in the south of Germany, as one interview-
ee revealed: They can be used as a bank. The invested money can be withdrawn by a harvest 
when additional money is needed because the harvest time is somehow flexible within certain 
limits. It was significant that this comment was not made by a farmer (S6). The perception of 
farmers and actors from organizations or other companies differs in several interesting points.  

This different assessment among the actor groups is also the case when dealing with agrowood in 
relation to the prognosticated climate change. Scientists emphasize the potential of agrowood as 
climate-friendly energy crop with a low carbon footprint (Bemmann 2012a) and the exceptional 
relationship between energy output and energy input of poplar SRC “free field” with 60:1 com-
pared to other crops like corn (10-15:1) or rape seeds (7:1) (Bemmann 2012b , see also Strohm et 
al. 2012). A very well known and often quoted report of the Agricultural Policy Advisory Coun-
cil of the German Federal Ministry for Food, Agriculture and Consumer Protection certifies wood 
chips used for heat production or fed into a combined heat and power plant the lowest CO2 
equivalent- abatement costs in comparison with other types of bioenergy (Wissenschaftlicher 
Beirat Agrarpolitik 2007).  

However in most cases for farmers climate change related aspects are not decisive for their land 
use patterns. Extreme weather events already occurring in Brandenburg like long periods of 
drought in the early summer or heavy rainfalls that might be classified as effects of climate 
change are noticed by farmers. But in their perception they are not linked to the context of cli-
mate change but seen as single weather events that also have happened in the past.  

In contrast interviewees mostly without own production assessed agrowood as a good choice for 
land use given the increased occurrence of extreme weather events. Annual crops have not these 
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abilities and are more endangered by such incidents resulting in partial or total failure of the har-
vest affecting severely the income of the farmer. This group of actors argues that the groves after 
having planted and having passed successfully the first one or two years are much more resistant 
to droughts and flooding. Practical experiences and experiments from the Eberswalde University 
of Applied Sciences (HNEE) confirm both (Murach et al. 2013).  

 
 
Restraints for Agrowood 
The present research started in autumn 2010. At that time only few studies had investigated the 
reasons for the slowly progressing expansion of agrowood in Germany or especially Branden-
burg. In the meanwhile there have been some investigations at the national level starting at a sim-
ilar initial question: Which restraints hinder the expansion of agrowood? (See Strohm et al. 2012, 
Neubert et al. 2013, Bemmann 2012b) Contrary to others, this research is focused on the Federal 
State of Brandenburg as the agrowood- leading region throughout Germany and applies a qualita-
tive approach in order to enable deep insights in decision-making processes, the complex reason-
ing and reveal the decision factors that cannot be considered in isolation because they are inter-
linked in many ways.  

Recent studies concur in that the economic risk plays the major role for land user`s reluctance 
towards agrowood. This means that uncertainties concerning the achievable yields prevail. 
Linked with the uncertainty about the prices obtainable at the market at the time of harvesting, 
normally two to five years after planting, no reliable predictions about the amount of income can 
be made. This problem is depending very strongly on the market situation. The difficulty to find 
buyers for the agrowood products has been mentioned by Setzer (2013) while Bemmann (2012b) 
identifies the doubts of the farmers regarding secure long-term prices as constrain.  

In the present research this assessment is shared but a large number of interdependencies exist 
between the different aspects. They all are related to the very young age of this land use at least 
when considering the recent developments and research activities in Germany since the early 
1990`s disregarding temporary activities in the 1970s after the oil crisis and before (Strohm et al. 
2012). Both, the lack of experiences regarding price developments like they exist for several dec-
ades for traditional crops and the lack of practical experiences with this farming system have an 
inhibitory effect. Latter include nearly all steps of the production process like soil preparation, 
choice of varieties, planting, pest and disease control, irrigation, harvest, drying, storage and 
marketing. At all these stages mistakes can occur due to ignorance with far-reaching consequenc-
es up to the total failure of the plantation.  

For the interviewed actors one of the most important constraints was not to know to whom they 
sell the product. One underlying problem already mentioned is the relatively long time lag be-
tween planting and harvesting. Additionally they had only little overview about the potential buy-
ers in their region. Only regional marketing is economically reasonable because of the high 
transport costs compared to the value of the good due to its large volume. Market transparency is 
lacking because no directory of trade partners enables a targeted search for potential buyers. Also 
neither well-established intermediate trade nor a functioning sales platform exists where offer and 
demand are channeled. But potential producers would like and are advised by consultant facilities 
to know already at the time of planting to whom they will sell and at what price. Otherwise they 
are not able to perform a calculation. If this is not the case the economic insecurity considering 
the high initial investments necessary might pose too high a risk for the individual farmer. 

Because of the lack of real experiences a lot of scientists examine the economic feasibility of 
agrowood with very different results: While one study confirms the economic competitiveness of 
agrowood compared to rye in Brandenburg (Grundmann and Eberts 2009), others conclude that 
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annual crops are still more efficient in most of the assumed scenarios. Latter is the case of the 
report from Johann Heinrich von Thünen- Institut (Strohm et al. 2012) where out of 648 different 
variation calculus only in 22% of the cases SRC achieves a greater profit than crop rotations. By 
doing an analysis of eleven calculations of profitability the study also states that only limited 
comparisons of these can be made due to differing methods, assumptions and reference systems 
(Strohm et al. 2012). These results are very confusing for farmers looking for reliable information 
(see Bemmann 2012b) what is consistent with the statements and the doubts of the interview 
partners that they have to handle contradictory information from experts and media (e.g. internet) 
concerning that key factor for their decision-making process. 

Another important topic is the availability of land. Here the situation in Brandenburg is very spe-
cial compared with the land-ownership issues in the south or the west of Germany. In 2010 in 
Brandenburg only 25.2% of the utilized agricultural area belonged to the farmer while 73.6% was 
leased land (Statistik Berlin Brandenburg 2012). Because of its long lifetime lease contracts with 
the same duration would be needed. Right after the German reunification the body in charge of 
the administration of the agricultural land in Brandenburg and the other New Federal States, the 
BVVG (Bodenverwertungs- und -verwaltungs GmbH), was giving almost exclusively 12 years 
lease contracts that could be prolonged at the end of the term for another 6 years. After their ex-
piring in 2011 or later the BVVG is currently giving lease contracts for periods of five or six 
years (A2). At the private lease market differing durations of lease contracts are available often 
depending on the relationship between tenant and lessor. Some interviewees report from very 
short lease periods of only one or two years due to the very dynamic and strongly rising price 
level for land at the land market. But not only leased land is becoming more expensive but also 
owned land. As a result agrowood can actually only been grown on already existing land proper-
ty. Only in one interview was reported that an agrarian company produces SRC at leased land 
without any safeguarding to complete the production cycle. In most of the cases the owned land 
poses the relatively best quality land a farmer has in consideration of the generally limited soil 
quality in Brandenburg. Usually this land is used intensively for the production of annual crops to 
ensure farmer`s income and livelihood. Therefore farmers often have no other choice than taking 
small pieces of land at the edges or disadvantaged by a bad form, poor soils or moist but not large 
continuous areas for agrowood production. As a consequence at these sites it is even more diffi-
cult to have an economically competitive outcome taking into account also the effective econo-
mies of scale.   

Also the availability of specialized machinery poses an obstacle. Here two different aspects are 
important. Both are reflected in high costs for the use of machinery: on the one hand machine 
development has not yet been solved in a satisfactory way in particularly regarding harvesters and 
here especially for the usage on small areas (Mühlhausen 2013). “Technology for small areas is 
not available- to be clear about that- that is….that is a problem.” „Cost-effective harvesting tech-
nology is lacking for such small areas (R2, 75). Accordingly some actors recommend to harvest 
small SRC or AFC manually, a very work-intensive procedure (C3). The existing harvesters, 
mostly very large machinery, are too expensive to purchase for farmers. Thus they have to in-
struct a service company for their harvest that entails additional costs that can be significantly 
high depending on the transportation distance between the machine location and the place of ac-
tion. Interviewees confirm that costs for machine transport in some cases, especially when deal-
ing with small areas, exceed the costs for the machinery use itself. This is due to the fact that only 
a manageable number of companies for machine development are active in this field due to the 
lack of market potential for their developments. They are waiting for the expansion of agrowood 
acreage by the producers to increase their commitment while farmers are waiting for more cost-
effective machinery. The hesitant behavior of both parties causes delays in the establishment of 
proper structures for the further development of agrowood. But some companies and research 
institutes are currently working on machine solutions for smaller areas at a reasonable price. 
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Another important obstacle is the high initial investment for farmers. According to Strohm et al. 
(2012) the costs for planting including all related working steps and costs for the cuttings until the 
planting itself are the highest cost factor. Interviewees calculate with 2000-3000 €/ha and agreed 
that farmers in Brandenburg mostly have an insufficient capital cover that does not allow them to 
make such large investments. The investment capacity may differ from the willingness to invest. 
Latter is relevant when a farmer or an agrarian company dispose of financial resources but do not 
want to invest because of a negative risk assessment. In the perception of some interviewed actors 
the costs are disproportionate to the risk so far. Both costs and risks are subject to changes when 
agrowood production develops further.  

 
Ambivalent decision-making factors 
Former studies about constraining factors show that the inadequate legal situation especially the 
variety and the doubted reliability of laws are responsible for the hesitating behavior of potential 
producers (Wirkner 2010; Bemmann 2012b). As a result of my research it can be stated that at 
least for producers in Brandenburg the legal situation is not decisive for their decision-making 
process. Firstly they are very well informed about the legal requirements. Nearly everyone knows 
about the amendment of the National Forest Act in 2010 and assesses it as very helpful. The land 
will not become forest land, as until then, many people had feared due to the lack of a clear legal 
regulation (see Skodawessely and Pretzsch 2009). After the amendment was announced experts 
had expressed the hope that the agrowood acreage would increase suddenly as one of the sup-
posed main restraints was solved. But this did not happen in the expected way, as the InVeKoS 
numbers for SRC in Brandenburg indicate (InVekoS Brandenburg 2012): 

 
Year 2007 2008 2009 2010 2011 2012 
Agrowood Acre-
age in ha 

10 119 688 1247 1620 1854 

 
The current legal situation in Brandenburg was perceived by the interviewees mostly as clear, 
even as simple. “That is easy.” responded one producer when asked about the legal conditions of 
SRC (P5, 83). Only a few interviewees classified it as hindering but interestingly no one of the 
actual producers. Also regarding the number of relevant laws the results could contradict other 
studies because the interlocutors mentioned that they have to comply only with few laws- which 
is true.    

When dealing with agrowood the call for support programs can quickly be heard as prerequisite 
for a positive decision by the farmer. This implies that high financial incentives for agrowood 
influence the decision-making of producers significantly. Whereas the interviewed key actors, the 
producers mainly farmers did not mention support programs as decisive: “I would have done it 
also if we wouldn`t have received any support because there is a concept behind.”  (P5, 98). One 
representative of a service company got it to the point by saying about the promotional situation: 
„It isn`t really bad at all.“ (S6, 79).  He and another colleague supposed that it is not just a matter 
of money but that other reasons have to exist why farmers do not adopt agrowood (S6, S2). In his 
opinion the obstacle of the initial investment was substantially reduced by the support program 
(S6). But even more, one stated that he does not want to receive any monetary incentives because 
the product itself convinces him enough: “I do not want any funding because we have such a su-
per product that is so great, we only have to get the market.” (P5, 101). Another farmer said that 
he does not believe that an expansion of the agrowood acreage could be achieved by support pro-
grams (P3). Five interviewees, the majority of them farmers, assessed support programs in the 
agricultural sector even as critical and expressed their concerns about their incalculable or uncon-
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trollable consequences e.g. the strong increase of the corn production after the introduction of the 
Renewable Energy Law (EEG) for biogas plants (P5, S6, P1, P3, P11).  

Interestingly other interviewees, mainly non-producers, demanded better support programs for 
the cultivation of agrowood. Some of them argued that this would be one of the few options to 
convince farmers and to reach the critical mass of agrowood that would entail a structural change 
of the framework conditions for instance market and machine development resulting in decreas-
ing production costs. 

Another important finding regarding support programs was that three out of seven active produc-
ers of SRC at the time of conducting the interviews did not know about the promotion possibili-
ties in Brandenburg which then were the best one at the national level: Within the framework of 
the EAFRD Regulation up to 45% of the planting costs were financed. This support program for 
the purpose of the promotion of individual enterprises, more specific for investments in diversifi-
cation, demanded a minimum investment of 10.000 € and has just expired on 31th of December 
2013 (Anonymus 2011). The shown lack of knowledge about the existing support schemes was 
also perceived by other actors as a statement from a scientist illustrates: “But not everyone knows 
about it, it should be better known.“ (R2, 120). 

 
Agrowood production- but with which business model? Contractual vs. independent 
agrowood production  
Once a person has taken the decision to grow agrowood he/she has to face the above described 
constraining factors at the levels of capital, land, economy, machinery and marketing. But within 
different business models (e.g. independent or contractual production, contracting) these factors 
were addressed in different ways. In the following the model of independent production and con-
tractual production, more precisely cooperation agreements, are compared:  

For the actually offered cooperation agreements by Vattenfall respectively its subsidiary Energy 
Crops a kind of standard model exists fixing the tasks and responsibilities of each party. Never-
theless each contract is finally individually negotiated between the producer, mostly farmers, and 
Energy Crops. Therefore there are many contract variations but here I will refer only to the stand-
ard model that is quite popular: The agreement shall be in force for a duration of 15 to 20 years. 
While the farmer/producer remains the land manager, Energy Crops assumes the costs of planting 
(including planting material), harvesting, transport and recultivation at the end of the contract 
period (if desired). The farmer is responsible for the soil preparation and the maintenance of the 
plantation supported by technical advice by Energy Crops. Vattenfall gets the raw material for its 
power plants. The model also known as “annual pension-model” ensures the farmers a guaranteed 
annual remuneration per hectare depending on the yield expectations and the transport distance, 
starting in the year of the planting. Furthermore the farmers have a share in case the yield expec-
tations would be exceeded. In case of necessary follow-up plantings or replacement planting due 
to e.g. weather events or pest infestations Energy Crops also bears the expenses (Ehm 2013).  

The interviewed farmers that are producing agrowood within this type of contract expressed their 
satisfaction with their experiences. In particular interviewees associated with the producers con-
sider these contracts as one of the few options to achieve a significant expansion of agrowood 
acreage in Brandenburg and as great opportunity for farmers. The reasons for this are obvious: 
The majority of the mentioned obstacles from the point of view of the producers can be reduced 
or even removed. The initial investments and cultivation risks are covered by the energy supplier, 
knowledge transfer takes place and economic insecurities are lowered by a guaranteed annual 
income, harvesters are organized and paid by Energy Crops and the purchase is ensured. Another 
positive effect is the increase of the creditworthiness as mentioned by two interviewees (E1; P3). 
In 2012 in fact about 700ha, almost 40% of the 1854 ha agrowood in Brandenburg belongs to 
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Energy Crops`s contracts. For 2013 a total of more than 1100 ha of contractual acreage is planned 
(Ehm 2013). 

Although innovative business models are demanded for a further development of this energy crop 
(Bemmann 2012b) and Energy Crops `s success surely cannot be denied, some actors assessed 
Vattenfall`s activities critically while others refused them for moral reasons. Vattenfall respec-
tively Energy Crops as global company is seen as a too powerful contracting partner and its posi-
tion concerning the other energy related activities of the company especially related to regional 
projects in Brandenburg (e.g. lignite, CCS technology) is criticized.  

These cooperation agreements have severe adverse effects: As the underdeveloped market is one 
of the main obstacles, perceived by both interviewees and experts, more traded agrowood is de-
manded for an expansion of the market and a stabilization of its structures. But the produced 
wooden biomass out of the contractual acreages is sold directly without entering the market. This 
impedes strongly a healthy market development fundamental for independent producers. So far 
latter have to assume all the described risks and marketing activities themselves without any 
guaranteed success or benefit. Because of the suboptimal conditions for independent producers, 
there are only few of them. Furthermore they have very different motivations and situations: from 
a part-time farmer with a small test plot to a farmer producing at large scale with an innovative 
utilization concept to a leading agribusiness in Europe with a strategic planning. As a conse-
quence it must be stated that out of ten interviewed actual or future agrowood producers only 
three to four are producing for the commodity market of raw material e.g. wood chips, in contrast 
the others strive for direct sales or alternative utilizations e.g. own use or other use concepts.  

 
Discussion and recommendations for action 
All the actors interviewed in our study and also other experts agree that the expansion of 
agrowood production up to a minimum critical mass is crucial for a further increase of agrowood 
cultivation. Then, according to the statements, the further development is expected to progress all 
by itself. However, mostly no exact numbers are given for a critical mass. Bemmann (2012a) 
postulates a minimum of 50.000- 100.000 ha as critical mass necessary to establish an own “en-
ergy path” (p. 2) for wood from SRC. But a maximum of 10.000 ha until 2020 at the national 
level seems to be realistic (Bemmann 2012b) although the potential is 100.000 to 1 Mio ha for 
SRC for Germany as a whole (Bemmann 2012a). The official Biomass strategy for the State of 
Brandenburg assumes the same amount in the same period of time only for Brandenburg 
(Ministerium für Umwelt, Gesundheit und Verbraucherschutz des Landes Brandenburg 2010). It 
must be concluded that at the present growth rate none of these objectives can be attained in the 
medium or short term, unless the existing respectively perceived obstacles are addressed with 
adequate measures. 

A measure demanded by many actors could be a financial support program, mostly desired for 
the production side, but also for the machine development. However, it should be noted that such 
a program primarily needs to address the real problems of actors, and only in second place for 
fitting into a given political framework. A national consistent regulation would help to reduce 
uncertainties and facilitate a better understanding of the support schemes. Also the high required 
minimum investment has an inhibiting effect and should be reconsidered. For 2014 there is a 
draft as part of the "Improvement of Agricultural Structure and Coastal Protection" (GAK) 
framework plan foreseeing a one-time financial support of up to 1200 €/ ha for SRC under certain 
conditions (e.g. minimum investment of 7500 €; maximum 10 ha per applicant) at the national 
level (Anonymus 2013).   

As indicated one important problem of agrowood producers is the incompleteness of the market 
for agrowood products. Interviewees have divided views an on whether a state intervention in 
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market development (e.g. support programs or market promotion) is desirable or not. Others fa-
vored financial support for the initial investments as actually included in the GAK framework. At 
least as important as the support objectives themselves is the fact that the potential agrowood 
producers should be informed about the existence and the details of the scheme. Also the admin-
istrative burdens for the applicants should be manageable, a point also criticized by some inter-
viewees and experts (Strohm et al. 2012).   

Knowledge transfer is not only important for the performance of support programs but also for a 
higher acceptance among possible producers entailing a wider distribution of agrowood in gen-
eral. The lack of knowledge about nearly all production processes was also an important hinder-
ing factor for farmers. A lot of scientific knowledge is produced within funded research projects 
related to very diverse aspects of agrowood but the dissemination of this knowledge seems not to 
be working well. Besides scientific knowledge, practitioners particularly highly demand applica-
tion-related knowledge. Because of the until now insufficient amount of acreage under real large-
scale production conditions (e.g. big size, financial setting etc.) consolidated knowledge based on 
real experiences both cultivation-related and economic-related is missing. Appropriate demon-
stration projects are carried out (but again mostly by scientists) and platforms and facilities for 
knowledge transfer are established (e.g. SRC network “KUP-Netzwerk” and B³ counselling facil-
ity) to foster the knowledge exchange between scientists and practitioners. Exchanges within both 
levels are less institutionalized. Some interviewed farmers preferred the contact with other pro-
ducers to get direct knowledge from their experiences. This need could be integrated in already 
existing farmer related structures (as e.g. farmer`s association). Alternatively, it could be also 
addresses by the establishment of future knowledge transfer structures.              

In contrast to other renewable energy sources like solar and wind energy or biogas, agrowood 
gets much less attention at political and society level. This could be also a reason for the existing 
knowledge gap and surely contributes to the persisting niche existence of agrowood. The lack of 
lobby organizations promoting agrowood by intensive public relations work with substantial fi-
nancial means is an important reason for this shortcoming. In the case of solar energy, wind ener-
gy and biogas powerful associations exist that represent their interests at the relevant political 
bodies and in public.  

Different actor groups could lobby for agrowood: On the one hand more industrial enterprises 
(e.g. machine manufacturers) could give support by standing up for a better lobby. It seems that 
so far financial and political incentives are to low not only at the producer`s level but also at the 
industrial level. On the other hand and, perhaps, even more sustainable, producers and related 
actors can take the initiative to drive forward the building of necessary and until now lacking 
structures, such as interest groups, cooperations, networks of stakeholders and trading platforms. 
These have to be organized at a regional level, concerning the regional limitations of agrowood. 
Furthermore these structural innovations should take into consideration as many relevant stake-
holders in the value chain as possible for a successful and efficient agrowood production and an 
increase in regional value added.        
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Abstract: The focus of this paper is on how to assess ecosystem services in complex agroforestry 
systems using a case of edible forest gardens. Benefits of doing these assessments in a participa-
tory learning and action research (PLAR) context are elaborated, as well as difficulties and ques-
tions that this has raised. The PLAR group comprised farmers on 13 smallholdings, researchers 
and a facilitator, which through collaboration and participatory methods have developed a general 
design of a forest garden, 60 m2 in size and established it on all 13 participating farms. Important 
values of the work are that ecosystem services are related to specific local contexts and that a 
methodology for multi-criteria assessments of the generation of ecosystem services on a farm 
scale are being developed. Farmers engaged in formulating research questions, development of 
field trial designs, sampling and analysis of results improves the relevance and quality of the re-
search as well as advance the adoption of new knowledge. 

Keywords: Edible forest gardens, participatory learning and action research (PLAR), sustainable 
agriculture, transdisciplinary research 

 

 
Introduction  
Present agriculture contributes significantly to the environmental problems we are not only fac-
ing, but already find ourselves in (Tilman et al., 2002, Millennium Ecosystem Assessment, 2005, 
Rockström et al., 2009). We need to reduce our dependency on fossil resources in food produc-
tion drastically, to mitigate climate change and delay “peak oil” and "peak phosphorus" (Cordell, 
2010, International Energy Agency, 2012). For future agriculture production it is required not 
only to fulfil the human need for food, fuel and fibre, but also to improve the generation and use 
of ecosystem services (IAASTD, 2009, DeSchütter, 2011, Foley, et al. 2011). 

Perennial cropping systems hold the prospect to be more productive and in the same time gener-
ate ecosystem services crucial for sustained production as well as for society at large 
(Thevathasan et al., 2004, Pretty et al., 2006, Tscharntke et al., 2011). Agroforestry is a collective 
name for a variety of perennial production systems that integrate trees and shrubs in plantations 
and pastures. The World Agroforestry Centre (ICRAF) (2013) defines agroforestry as “inclusion 
of trees in farming systems and their management in rural landscapes to enhance productivity, 
profitability, diversity and ecosystem sustainability”. 

An essential characteristic of agroforestry systems is multifunctionality. The systems are de-
signed so that all components, both planed and associated, are integrated in a way to benefit each 
other. The systems provide different commodities (such as edible products, fibre, fuel wood, 
lumber, medicine and ornamentals), and they provide a range of regulating, supporting and cul-



 

1951 

tural ecosystem services (e.g. carbon sequestration, biological regulation, maintenance of soil 
fertility, educational resources and symbolic values) (Verchot et al., 2004, Goncalves, 2007, Jose 
2009, Tscharntke et al., 2011). 

Although most of the practical and theoretical knowledge about agroforestry systems originates 
from tropical areas and low-income countries, such systems are often suggested to be an oppor-
tunity in the development of sustainable food production systems also in temperate areas (Dupraz 
et al., 2005). Scientific arguments based on agro-ecological theories from studies of structure and 
functions of natural ecosystems are raised e.g. sustainable agriculture (Lefroy et al. 2000; Gould 
2009) natural systems agriculture (Jackson, 1985, Ewel, 1999) and eco-agriculture (Scherr and 
McNeely, 2008). Local ecological knowledge of farmers also supports this. Furthermore, studies 
have shown strong benefits of the introduction of trees in agricultural systems, as they may im-
prove the microclimate, sequester carbon, maintain mycorrhizal fungi, fixate nitrogen, and act as 
a nutrient and water pump from deeper parts of the soil (Jose, et al., 2004, Shibu et al., 2007, 
Ravinder Kumar et al., 2007).  

A recent European study; Silvo-arable Agroforestry For Europe (SAFE), show that modern agro-
forestry systems such as alley farming and wooded pastures are more profitable than separate tree 
and cropping systems (Dupraz et al., 2005, Udawatta & Godsey, 2010). This study further indi-
cates that there may be great potential in perennial crops for the transition to a more energy effi-
cient and less greenhouse gas emitting food production. 

Ecosystem services, meaning the “conditions and processes through which natural ecosystems, 
and the species that make them up, sustain and fulfil human life” (Daly, 1997), are threatened 
globally and several are extremely degraded (Millennium Ecosystem Assessment, 2005). The 
ecosystems services concept was originally coined by ecological economics, to illustrate and fa-
cilitate the communication of our ultimate dependence of nature (Costanza et al., 1997, Daly 
1997). Its ethical foundation is anthropocentric, with the argument to conserve nature for the con-
tinuation of its deliverance to humans (Fischer, 2008).  

To assess ecosystem services in such complex systems as agroforestry, with a fundamental prin-
ciple to maximize useful variation in species and habitats and to be adjusted to local contexts, is 
time consuming and afflicted with large difficulties. Variables of concern are often slow process-
es (e.g. soil carbon storages, species compositions, mycorrhiza) and to be statistically reliable, 
many repetitions are needed when variables are plenty. Relevant references points need to be 
defined, moreover, the level of detail appropriate for the assessments of the ecosystem services 
has to be decided. The focus of this paper is to contribute to the knowledge on how to assess eco-
system services in such complex systems as agroforestry systems; using the case of edible forest 
gardens as example. Benefits of doing these assessments in a participatory learning and action 
(PLAR) research context will also be elaborated, as well as difficulties and questions that this has 
raised.  

 
Methodology  
PLAR methodology has been used as a way to increase practical and theoretical knowledge with-
in the new area of Swedish modern agroforestry. The methodology aims at simultaneous re-
search, development and change in farming systems through collaboration between scientists, 
farmers and other stakeholders (Eksvärd & Rydberg, 2010). The approach has been developed to 
deal with research and development in issues that are multifaceted and ambiguous (Chambers, 
2008). It has made it possible to engage in transdisciplinary discussions needed to cover the com-
plex issues of agroforestry. 

  



 

1952 

Participants and farms 
The farmers on 13 smallholdings and farms constitute the core of the PLAR-group. These partic-
ipants entered the group with expertize from a diversity of areas and some were also trained re-
searchers and one as facilitator. Close to the core group are a handful of researchers contributing 
with knowledge inputs to the work of the group from their special disciplines when needed. 
Bachelor students have also been offered the opportunity to investigate questions of interest 
raised by the group and so far two theses were produced. 

All farms are located in the southern parts of Sweden, from the west coast to the Baltic Sea on the 
east coast, in the Swedish hardiness zones system II – IV (Riksförbundet Svensk trädgård, 
http://www.tradgard.org/svensk_tradgard/zonkarta/index.html, visited 131218). The size of the 
farms range between 3 and 200 ha, except for a participating agricultural high school comprising 
4000 ha.  

Most farms are private owned. The two agricultural high schools are owned by the public sector. 
One of the farms is owned and ran by a foundation, which means that no one either lives or work 
there regularly. Still this is the place with the longest experience in edible forest gardens in Swe-
den, with six groves established in 2003, comprising 200m2 each. On the different farms there are 
both full time and part time farming for subsistence, commercial or a mix of the purposes. A few 
of the farms were re-established more or less simultaneously with this project. 

Some farmers are engaged in forestry and some have animals such as sheep, cattle, hens and pigs. 
About half also develop other kinds of agroforestry such as silvo-pasture or alley farming, which 
is another part of the project work, however not within the scope of this paper.  Besides produc-
tion of food and fibers communication seems to be a common interest. Nine out of 13 farms are 
already active in outreach and arrange different activities for visitors; cafés, restaurants, small-
scale tourism, courses or opportunities for voluntary workers.  

Environmental or ecological concerns are crucial for all farmers. It´s expressed in quotes like 
“farming is a part of the solution for a transition to a sustainable society”. Some have experience 
from organic farming, and permaculture thinking influences many. Interests in exploring and 
learning are high, as the willingness to experiment with new ideas. 

Process, Group work and Case studies 
The PLAR process started in 2012. During 2012 and 2013 the group has met twice a year for two 
day long workshops and held 9 complimentary telephone meetings. The group has, through col-
laboration and participatory methods, analysed the situation, decided on issues to focus on, 
phrased research questions, planned the investigations and started to discuss outputs and out-
comes.  

Based on iterative group discussion the participants elaborated a statement for the work that is 
done within the group including ; that the participants have the power to make all decisions, that 
they perform the work together with temporary affiliated researchers and students, that the target 
group apart from the them self is persons and groups interested in agroforestry, farming and sus-
tainable development, that the work is based on that all humans have to take responsible actions 
to make live styles sustainable, that life is a constant learning process and that development im-
proves by collaboration, the work is also based on the knowledge of the connectivity of systems 
and that natural ecosystems may work as models for system development. 

With the intention of making both locally adapted and generalised knowledge development pos-
sible, a case study approach has been used for the edible forest gardens. The same basic design in 
the 13 gardens gives a repetition pattern to be used for the evaluation and validation of the results. 
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Findings  
This paper focuses on the PLAR groups work on edible forest gardens. Edible forest gardens are 
systems composed of perennial edible crops that are placed in a structural design with the aim of 
receiving the highest degree of beneficial interactions to generate an optimal mix of the desirable 
outcomes of food and other useful raw materials as well as ecosystem services (Jacke & 
Toensmeier, 2005).  

The development of relevant research questions 
The following subjects were developed to be focus areas of the overall group work: 1) Potential 
production from an area (provisioning ecosystem services), in total biomass, in edible products 
and in economic benefits. 2) The culinary, energetic and nutritional value of the food that are 
produced 3) To scientifically test local ecological knowledge that the group contain about interac-
tion between plant species, between plants, animals and other organisms, as well as about self-
generative fertility and recirculation. 4) Energy efficiency in the system.  5) Environmental as-
pects, such as the systems´ impact on biodiversity, and on the generation of supportive, regulative 
and cultural ecosystem services. 6) Questions about how to make the whole succession of an ag-
roforestry system economically productive.  These areas were formulated into specific research 
questions and methods for there assessment were suggested and discussed. (First to third work-
shop, April 2012, October 2012 and March 2013). An important task for the project was to test 
key species and varieties of these in practical designs, to generate an optimal combination of edi-
ble products and other outputs and outcomes. Furthermore to learn what it takes for a highly pro-
ductive agroforestry system to work in practice, in terms of sales and regulations in the Swedish 
food system, were considered as crucial.  

Establishment of a common design and field trials 
One of the participating farms, Holma in Scania, had already developed a set of forest gardens 
with different designs of which one, the “Hardy grove” was decided to be employed as a model 
for a general design of a forest garden, 60 m2 in size, to be set up on all participating farms. The 
argument to chose the “Hardy grove” was that the plants in this forest garden were thought to be 
possible to grow in all of the farms considering the climatic conditions, although not yet tested 
everywhere. (First workshop, April 2012).  

The perennial plants to be established in the field trial garden were selected based on desired 
functions (Table 1). Plants at all structural levels; high and low canopy trees, scrubs, herbaceous 
perennials, ground cover plant, underground layer as well as climbers, was included (Crawford, 
2010). The exact location and species of ground cover plants was not strictly planned but a volun-
tary list was jointly established.  
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Table 1. Perennial plants included in a forest garden, selected to receive important to key functions and with consid-
eration of vegetation zone.  
Key function Perennial plant 
Nitrogen fixators Caragana arborescenes, Elaeagnus commutata 
“Nutrient accumulators” (plants that increase the 
nutrient availability in the profile) 

Symphytum x uplandicum, Alnus glutinosa 

High value as edible – (protein, fat, carbon hydrates, 
minerals and vitamins). Fruits, berries, nuts, lettuce, 
vegetables, herbs 

Hippophae rhamnoides, Amelancher alnifolia, Fragaria x 
ananassa, Chaenomeles japonica, Malus domestica, Corylus  
avelana, Agastache Foeniculum, Chenopodium bonus-
henricus L., Mentha spp., mynta, Hablitzia thamnoides Bieb., 
Myrrhis odorata (L.) Scop. 

High quality pollinator feed Agastache Foeniculum, Caragana arborescenes, Symphytum 
x uplandicum 

Climbers Rubus laciniatus, Vitis vinifera, Actinidia arguta, Hablitzia 
thamnoides Bieb. Apius americana 

Fast growing  Alnus glutinosa 
Carbon sequestrators All perennial crops 
“Nurse trees” (giving protection to other plants in 
early stages) 

Alnus glutinosa 

Timber producers Alnus glutinosa 
 
 
Methods and analysis contributing with answers to the research questions  
 
Documentation, reference points and reference values 
The choice of reference states, crucial for the interpretation of the results, has been discussed pro-
foundly during different stages in the work. Firstly, as the edible forest garden field trial design 
was originally established at all farms, previous land use at the site was a natural reference point. 
Permanent sampling sites, inside and outside of the trial area was established the year of planta-
tion (2013). Secondly, when making a general analysis of different aspects, such as productivity, 
carbon sequestration or maintenance of biodiversity, of an edible forest garden different reference 
systems could be employed, among them forests or mono-cultured fields.  

The initial vegetation and soil characteristics were considered important to document. The pa-
rameters that would be most important to focus on, considering trade-offs of costs and outcome, 
were discussed and decided on in the group. The group also anticipated that measurements taken 
in the initiation of the study might be crucial for the usefulness of the research in a longer 
timespan of 10 to 20 years. 

Following measurements were decided to be taken on a permanent line transect with five sample 
sites at two depths (0-10 cm and 15 -25 cm) in the field trials (First workshop, 2012): biotope 
inventory – flora and fauna (only flora was performed), soil types, carbon content and organic 
matter, bulk density, plant available potassium and phosphorus, biological activity and general 
soil fertility. Discussions among the researchers also resulted in that total nitrogen content was 
furthermore added. The first analyses and synthesis of the result fostered a discussion weather to 
concentrate on more samples at one depth at each sites with fewer parameters and more statisti-
cally secure data, or to continue with the present sampling intensity analysing all the measure-
ments. The decision was to intensify the sampling at one depth and focus only on soil carbon, 
nitrogen and biologic activity. However, infiltration as a way to assess soil structure was added, 
as it was perceived to be easy to perform while providing a lot of information (Forth workshop, 
2013).  

The group decided that all farmers were allowed to manage their trial site in a way to provide the 
best conditions for the establishment of the plants in their forest gardens. Because of the back-
ground of the participants the limitations of not using fertilizers and biocides were perceived as a 
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matter of course. This resulted in a variety of soil management, soil covering materials and or-
ganic matter input. All actions taken have to be carefully documented. The common documenta-
tion included; photographic documentation at permanent point at set dates, documentation of in- 
and outputs, accounting of labour hours and a diary with notations on important observation.  

Methods for assessment of ecosystem services relevant in agroforestry systems 
The group started the work to decide on which ecosystem services to be important to assess in the 
project with a theoretical discussion on the subject informed by two of the researchers in the 
group (Third workshop, 2013). Based on this a list of services was compiled and possible meth-
ods for their assessment were discussed and further elaborated by one of the researchers in the 
group and in two bachelor theses (Bodö, 2013 and Andersson Hylander, 2013) (Table 2). 

 
Table 2. Ecosystem services and relevant methods to assess them in a PLAR process 
Ecosystem 
service Methods that will be employed Motivation 

The provision 
of productive 
ecosystem ser-
vices from an 
area 

Total yield of harvestable products, as well 
as energy and nutrient content in edible 
parts - described as Land Equivalent Ratio 
(LER) (Meed & Willey, 1980). Standing 
biomass  - total harvest of plots in the set 
transect and alorimetric equations to esti-
mate biomass of e.g. trees (Pearson et al., 
2007) 

A large knowledge gap exists on harvest potentials 
of specific forest garden plants as well as of entire 
gardens. Assessment on standing biomass without 
using destructive methods is also an inexact but 
important basis for other assessments e.g. of car-
bon sequestration capacity. 

Carbon seques-
tration 
 

Carbon accounting - counting the amount of 
C in standing biomass, both above and be-
low ground, weight or alorimetric methods 
(Pearson et al., 2007, Nair, 2012).  
Assessment of total soil carbon - using Mass 
Spectrometer 

Assessment of total soil carbon in the initiation of 
the project is motivated by the need of reference 
values in a long time frame, as changes in soil 
carbon are slow. Carbon accounting in standing 
biomass is useful in a short time frame but needs 
to be related to relevant reference points. 

Biodiversity– 
Regulation of 
biotic environ-
ment  

Wild and domestic flora, pollinators and 
natural enemies to important pest – invento-
ries and traps for insects on set transect 
(Belfrage et al., 2005, Östman, 2001, Niel-
sen, 2011) 

Measuring the actual ecosystem services; pollina-
tion or predation in the amount of places and in the 
PLAR setting might be too time consuming and 
expensive, instead the presence and richness of the 
species performing these services will be assessed, 
with the presumption that if the species is present 
the service will be performed. Biodiversity in it 
self also relates to the ecosystem service; resil-
ience. The small size of the trials place restrictions 
on species that could be assessed. 

Maintenance of 
soil fertility – 
Nutrient recir-
culation 
 

Soil fertility – spade diagnosis 
Total soil organic matter – assess-ment of 
total soil carbon (see above) 
Biological activity –respiration measure-
ments, earthworm accounting and use of 
litter bags (Schroth and Sinclair, 2002) 
Soil structure – bulk density and accounting 
of fine rots to a depth of one metre (Dupraz 
at al., 2005), Water infiltration capacity 
(Olsson, SLU, pers. comm. 2013) 
Nutrients – content of plant available nutri-
ents and nutrient balances (Granstedt et al., 
2008) 

Spade diagnosis is a structured way to describe the 
soil and to get a general indication of the soil 
status, suitable in a PLAR process as all partici-
pants could easily do it.  Indications of distribution 
of organic matter in more stable chemical com-
pounds in lower levels of the soil in systems with 
perennial woody plants than is the case in annual 
systems put an urge on measurement at a depth of 
at least on meter. Infiltration might be more reli-
able than assessments of bulk density in this con-
text, which however would be necessary for ex-
pression of results on an area basis. 

Health aspects 
and nutritional 
values 

Nutritional content in relation to the daily 
needs for humans (Bodö, 2013) 
 

An indicative assessment of daily nutritional needs 
that could be meet by a garden and potential nutri-
ents deficiency 

Culinary as-
pects Sensory panels (Albinsson et al., 2013) Processed and fresh products ought to be tested in 

relation to nutritional aspects 
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Discussion  
The development of edible forest gardens and the participatory research process performed by the 
PLAR group has been a pioneer work in several ways. Firstly, the focus has been on studying a 
production system that is new in Sweden and where there is a general lack of experience about 
such fundamental things as potential species to be used, breeding, establishment and management 
of different plants, potential yield or hardiness and culinary aspects of different varieties etc. Sec-
ondly, both skills and the long term tacit knowledge of farmers “living” with the system is lack-
ing, as all, except one farm, started the development of their forest gardens when the work of the 
group started. The collaborative learning process therefore needs continuous rounds of planning, 
action and evaluation. Thirdly, the multitude of areas and questions identified by the group as 
important to learn about, the urgency of the issue, as well as the short time frames put by the re-
search financing system, generated a need to screen methods, carefully select useful ones and 
combine them for multi-criteria assessments. 

Finding methods to assess ecosystem services that benefits from farmers engaged in field trial 
designs, sampling and analysis of results has been a crucial issue in the process (Table 2). 
Transdisciplinary learning between the participants, students and researchers that this generates 
are important for both development and research in this field. 

An important value of the work is also that ecosystem services are related to specific local con-
texts and that a methodology for multi-criteria assessments of the generation of ecosystem ser-
vices on a farm scale are being developed. This is generally lacking in science and practice today. 
Conceptual knowledge and large-scale evaluations are plenty, but locally based assessments are 
few.  

The concept of ecosystem services was, however, elaborated and discussed in the group. The 
anthropocentric approach was perceived to be in a contradiction a holistic base e.g. that every-
thing coheres and that humans are a part of all this, making it impossible to evaluate different 
parts of that whole. The decision so far has been pragmatic; the group has agreed on using the 
concept as it is facilitating communication with society, still acknowledging the conflict. 

As stated earlier, establishment of the gardens were done differently at the different sites. Group 
discussions, though, illuminated the trade-off between a common management of all sites, re-
stricting the amount of variables, and by this probably increasing the quality in the research and 
assessments of ecosystem services and the possibility of giving generalizable results in the long 
term, and to optimize the different gardens, letting everyone manage their forest the best they 
could considering local contexts. This would probably result in important agronomic knowledge 
on how to create a forest garden and include it in the farm system. This discussion is to be con-
tinued in the group. The agreed on statements (see section; Process and Group work) for the work 
in the group might help to find a solution. Even if all participants will agree on continuing with 
the common management and design for the research forest garden, there is, however, still room 
for individual ideas and experimentation on other sites on each farms, which would enhances 
individual as well as joint learning. 

Adding to this discussion is also that obvious shortcomings with the research edible forest garden 
design have been identified after only one year of field trials. Some of these shortcomings are that 
the area comprising the field trial is not large enough to include the amount of individuals needed 
to secure sufficient pollination and the small area also increases the edge zone effects, which 
might interfere with the results. Finally, the choice of design and of species was a compromise of 
what would be possible for all sites considering the local climatic conditions. 

When starting a PLAR process, as in this case included an introduction of a new type of produc-
tion system, the diversified knowledge held by the group as well as solid inputs from outsiders 
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has been crucial. It is important to not only focus on creating an area for the specific research 
trials needed, but a context for reference and learning on other types of issues of interest. 

The question of scaling up the system to become a real alternative to present large scale, labour 
efficient, industrial agriculture as well as to make design appropriate in small urban areas is im-
portant issues to dwell on in further research. There is a growing interest in edible forest gardens 
and new gardens are developing at several places in the Nordic countries, that would contribute to 
important learning synergies if exchanging information and experiences. Distribution of 
knowledge on appropriate plant material, as well as breeding to increase availability, will be a 
critical issue for the development of the gardens in the group as well as at other places. The par-
ticipating agricultural high schools could play an important role for this, providing area for start-
ing nurseries and breeding sites.  
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Abstract: Agroforestry systems are believed to have a higher potential to sequester C than pas-
tures or field crops. This conjecture is based on the notion that tree incorporation in croplands and 
pastures would result in greater net aboveground as well as below ground C sequestration. In ter-
restrial ecosystems, soil organic matter is considered the most important store of C. The objective 
of this study was to evaluate the effect of two doses of lime (0 and 2.5 t CaCO3 ha–1) and three 
sewage sludge treatments (0, 200, and 400 kg total N ha–1 year–1 applied in two consecutive 
years) on soil organic matter at four soil depths (0–25, 25–50, 50–75, and 75–100 cm) in a sil-
vopastoral system under Populus x canadensis Moench in Galicia (Spain) eight years after estab-
lishment. The results showed a predominance of soil organic matter in upper horizons mainly due 
to the superficial litter deposition and the differences in root distribution. Moreover, the applica-
tion of lime and sewage sludge to the soil surface implied that organic matter was modified by 
the treatments in the first centimetres of the soil. In general, the liming and the fertilisation with 
medium doses of sewage sludge (200 kg N total ha-1) reduced soil organic matter probably due to 
the increase of the mineralization rate associated with these treatments.  

Keywords: agroforestry, afforestation, sowing, climate change, carbon sequestration 

 

 
Introduction 
Global climate change caused by rising levels of CO2 and other greenhouse gases is currently 
recognized as a serious environmental issue of the twenty-first century. Nowadays, finding eco-
logical and low-cost methods with which to sequester C is emerging as a major international pol-
icy (Montagnini & Nair, 2004). In recent years, the significance of agroforestry systems with 
regards to climate change mitigation has been recognized under the Kyoto Protocol due to their 
capacity to increase the above and below ground carbon sequestration rate and reduce emission of 
greenhouse gases from agricultural sector (Branca et al., 2013).  

Soil organic matter (SOM) is considered the most important pool of C storage in terrestrial eco-
systems, accounting for about 75% of total stored C and plays a major role in determining atmos-
pheric concentrations of CO2 (Mosquera-Losada et al., 2011a). The main sources of organic mat-
ter in soils are the litter deposition and the roots of pasture and trees (Fernández-Núñez et al., 
2010). In the agroforestry systems, SOM varies depending on soil characteristics, climatic and 
other environmental conditions, management practices, and tree species and density (Howlett et 
al., 2011).  

In Europe, it is common the use of Populus spp. to establish agroforestry systems, mainly be-
cause poplars are characterized by their deciduous nature, fast growth, short rotation and high 
industrial requirement (Savill, 1992). One of the most common hybrid poplars used in European 
agroforestry plantations is Populus × canadensis Moench (Eichhorn et al., 2006). In general, the 
deciduous species as Populus spp. tend to accumulate and store more C in the soil than the coni-
fers, due to the rapid integration of tree leaves and roots of the former into the soil (Fernández-
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Núñez et al., 2010). However, this difference is partially off-set by the higher accumulation of C 
in the tree in the case of pine plantations (Palma et al., 2006). 

On the other hand, the silvopastoral systems are the oldest agroforestry systems used in the tem-
perate regions of the world which are characterized by integrating trees with pasture and livestock 
production (Mosquera-Losada et al., 2008). In the Galician silvopastoral systems (NW Spain) the 
productivity (of both understory and trees) can be limited by low soil fertility as a result of in-
creased acidity (Zas & Alonso, 2002). Liming and fertilisation using inorganic or organic fertilis-
ers such as sewage sludge could improve both soil fertility and tree and understory vegetation 
productivity and therefore modify the extent of C sequestration in the soil. In general, the effect 
of liming and fertilisation on soil C varies with the nature of the fertiliser, as well as with the cli-
mate and other site-specific factors (Nair, 2012). Authors including Mosquera-Losada et al. 
(2010) have reported that fertilisation of acidic soils with sewage sludge increases the amount of 
soil C, although this effect was not observed at other sites also treated with nitrogen fertilisers 
(Tripathi al., 2008). 

The objective of this study was to evaluate the effect of two doses of lime (0 and 2.5 t CaCO3 ha–

1) and three sewage sludge treatments (0, 200, and 400 kg total N ha–1 year–1 applied in two con-
secutive years) on SOM at four soil depths (0–25, 25–50, 50–75, and 75–100 cm) in a 
silvopastoral system under Populus x canadensis Moench in Galicia (Spain) eight years after es-
tablishment. 

Materials and methods 
 
Characteristics of the study site 
The experiment was conducted in A Pastoriza (Lugo, Galicia, NW Spain, European Atlantic Bio-
geographic Region) at an altitude of 460m above sea level. Figure 1 shows the monthly precipita-
tion and mean temperatures for 2008 as well as the mean for the previous 30 years. In general, 
2008 was a wet year with a total annual rainfall (1222.3 mm) higher than the mean rainfall regis-
tered in the previous 30 years (1083 mm). However, June and August were dry months which 
limited pasture production and tree growth. The annual mean temperature was mild (12 ºC) with 
low temperatures at the end of the year under study. 

Figure 1: Monthly precipitation and mean temperatures for the study area in 2008 and mean data for the last 30 
years. T: mean monthly temperature (ºC), T30: mean temperature over the last 30 years (ºC), P: monthly precipita-
tion (mm) and P30: mean precipitation over the last 30 years (mm). 

 
The experiment was carried out on abandoned agricultural land. The soil texture at the beginning 
of the experiment was sandy loam (57.3% sand, 36.54% silt and 6.16% clay) with a moderately 
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acidic pH (H2O) around 5.2 as well as high levels of soil organic matter and total N (80 g kg-1 and 
3.9 g kg-1, respectively). At the beginning of the experiment, all of the heavy metal concentra-
tions in the soil (Table 1) were below the maximum threshold for using sewage sludge fertiliser 
as specified by the European Union Directive 86/278/CEE (EU, 1986) and Spanish legislation 
under R.D. 1310/1990 (BOE, 1990).  

Table 1: Heavy metal concentrations in the soil at the beginning of the experiment and the legal limits established by 
European Directive 86/278 (EU, 1986) and Spain R.D. 1310/1990 (BOE, 1990). Limits depend on soil pH (mini-
mum: soil pH< 7; maximum: soil pH> 7). A dash (–) signifies an element concentration below the detection limit of 
the technique used for its determination. 

 Heavy metal concentrations (mg kg-1) 

 Zn Cu Cr Cd Ni Pb 

Initial soil 20.6 5.8 4.1 - 2.1 - 

Spanish legal 
limits 

150-450 50-210 100-150 1-3 30-112 50-300 

 
Experimental design  
A plantation of Populus × canadensis Moench (cultivar I-214) was established in April 2001 at a 
density of 434 trees ha–1 (4.8 m × 4.8 m). Tree density was chosen based on what is usually done 
in that specific area with Populus spp. species to ensure that tree–pasture competition is not too 
strong allowing adequate pasture production. Following plowing and clearing, a pasture mixture 
(12.5 kg ha-1 of Dactylis glomerata L. cv. Artabro, 12.5 kg ha-1 of Lolium perenne L. cv. 
Brigantia, and 4 kg ha-1 Trifolium repens L. cv. Huia) was sown in November 2001. A split plot 
design with six treatments and three replicates was used. The main plots consisted of lime treat-
ments, and the subplots were fertiliser treatments. Each subplot was made up of 25 trees, ar-
ranged in a perfect square (368 m2) of 5 × 5 trees. Treatments consisted of a combination of two 
liming doses (0 and 2.5 Mg CaCO3 ha–1) applied in autumn of 2001, and three sewage-sludge 
doses (0, 200, and 400 kg total N ha–1) applied superficially in April 2002 and again in April 
2003. 

Sewage sludge  
The anaerobically digested sludge came from a municipal waste treatment plant in Lugo. Follow-
ing the U.S. Environmental Protection Agency (EPA) recommendations, the doses were based on 
the percentage of total N and the dry matter content of the sewage sludge (Table 2) (EPA, 1994). 
The EPA established that approximately 25% of the total applied N is mineralised during the first 
year, when sewage sludge is anaerobically digested. The EU Directive 86/278/CEE (EU, 1986) 
and the Spanish regulation R.D. 1310/1990 (BOE, 1990) regarding heavy metal concentrations in 
the application of sewage sludge to soil were also considered. The composition of the sewage 
sludge applied in 2002 and 2003 is summarised in Table 2.  
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Table 2: Chemical properties of the sewage sludge and the legal limits established by European Directive 86/278 
(EU, 1986) and Spanish R.D. 1310/1990 (BOE, 1990). Limits depend on soil pH (minimum: soil pH <7; maximum: 
soil pH >7). 

Parameters Mean concentration in the sludge 
(2002) 

Mean concentration in the sludge 
(2003) 

Spanish legal 
limits 

Dry matter, % 22.86 26.08  

pH 6.59 6.82  

N, g kg-1 19.5 22.5  

P, g kg-1 20.2 18.2  

K, g kg-1 3.1 4.4  

Ca, g kg-1 2.3 3.2  

Mg, g kg-1 5.5 6.8  

Na, g kg-1 0.7 0.9  

Fe, g kg-1 27.8 17.7  

Mn, mg kg-1 302.30 202.58  

Zn, mg kg-1 1955.6 148.68 2500-4000 

Cu, mg kg-1 225.8 119.25 1000-1750 

Cr, mg kg-1 72.9 42.28 1000–1500 

Cd, mg kg-1 7.4 6.8 20-40 

Ni, mg kg-1 80.5 71.3 300-400 

Pb, mg kg-1 146.4 86.45 750-1200 

 
Field samplings and laboratory analyses 
To estimate the amount of SOM, in February 2009 a composite soil sample per plot was collected 
at a depth of 1 m and divided in the field into four subsamples corresponding to different sam-
pling depth classes of 0–25, 25–50, 50–75 and 75–100 cm (Moreno et al., 2005). In the laborato-
ry, the soil samples were air-dried, passed through a 2 mm sieve and ground with an agate mortar. 
The SOM was determined by using the Saverlandt method (Guitián and Carballás, 1976). 

Statistical analysis 
The SOM data obtained in each soil depth were analysed by ANOVA (proc glm procedure) using 
this model Yijk =  + Li + Fj + Bk + LFij + LBik + FBjk + ijk, where Yijk is the dependent variable, 

 is the variable mean, Li is the lime effect i, Fj is the fertilisation effect j, Bk is the block k, LFij is 
the lime–fertilisation interaction (lime×fertilisation), LBik is the lime–block interaction, FBjk is 
the fertilisation–block interaction and ijk is the error. 

Moreover it was also studied the effect of the soil depth on the SOM in each treatment with 
ANOVA (proc glm procedure) and following the model Yij =  + Di + Bj + DBij + ij, where Yij is 
the dependent variable,  is the variable mean, Di is the soil depth effect i, Bk is the block k, DBij 
is the soil depth–block interaction and ij is the error. 
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The LSD test was used for subsequent pairwise comparisons (p < 0.05; a = 0.05) if the ANOVA 
was significant. The statistical software package SAS (2001) was used for all analyses. 

Results and discussion 
In this experiment, the SOM levels in the first centimeters of the soil were similar to the SOM 
values observed usually in grassland (50-80 g kg-1) (Domínguez-Vivancos, 1997). However, the 
SOM levels found in our study were low compared with the values established by other authors 
as Rigueiro-Rodríguez et al. (2011) in silvopastoral systems carried out in forest soils of Galicia 
under Pinus radiata D. Don (122.5-173 g kg-1). In general, the high SOM in woodlands of the 
Galicia region is explained by the low pH, which limits soil microbial activity and therefore the 
rate of SOM mineralization. 

As shown in Figure 2, the SOM significantly decreased with the soil depth in the Lime 200N, No 
Lime 0N and No Lime 100N treatments (p<0.01). The same trend was also observed in the rest of 
the treatments and could be explained in part by the vertical SOM gradient resulting from super-
ficial litter deposition but also by the greater amount of fine root material in the topsoils than in 
the deeper soil layers. Several authors, including Mosquera-Losada et al. (2011a), have shown 
that fine roots located in the upper few centimeters of soil are the main source of organic matter 
within a soil carbon pool. However, it is also important to be aware of the SOM found in deeper 
soil layers, which may reflect inputs from tree roots (Howlett et al., 2011). Indeed, the role of 
deep root systems in the storage of carbon in deeper soil layers is one of the main premises on 
which the carbon sequestration potential of agroforestry is based compared with traditional agri-
cultural systems (Howlett et al., 2011; Mosquera-Losada et al., 2011a). 

On the other hand, in the first centimeters of the soil the SOM was significantly modified by the 
interaction lime*fertilisation (p<0.05). However it was not observed significant differences be-
tween treatments in the other soil depths (p>0.05) probably due to the superficial application of 
lime and sewage sludge. In the 0-25 cm soil depth, it was found a negative effect of lime on SOM 
when low doses of sewage sludge were applied (0N). Moreover, in the unlimed plots, the fertili-
sation with medium doses of sewage sludge (No Lime 200N) implied lower levels of SOM than 
the low doses (No Lime 0N). The reduction of the SOM due to the liming and the application of 
medium doses of sewage sludge could come from the increment of the SOM mineralization rate 
as a result of the inputs of Ca to the soil caused by both practices (Wild 1992) which could there-
fore reduce the soil capacity to sequester carbon. Similar results were previously observed by 
other authors as Rigueiro-Rodríguez et al. (2011) in silvopastoral systems established in the same 
area with Pinus radiata D. Don in which the combination of lime and high doses of sewage 
sludge (480 kg N total ha-1) reduced the SOM. Finally, in the unlimed plots, it should be noted 
that the SOM levels in the No Lime 400N treatment were similar to the levels observed in the 
other treatments (No Lime 0N and No Lime 200N) probably due to the higher growth rate of 
trees in the No Lime 400N treatment compared with the other doses of sewage sludge without 
liming (Mosquera-Losada et al., 2011b) which could have masked the effect of the fertilization 
with high doses of sewage sludge (400N) on the SOM. 
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Figure 2: Soil organic matter (SOM) (g kg-1) under each treatment at four soil depths (0–25, 25-50, 50-75 and 75–
100 cm). Lime: 2.5 Mg CaCO3 ha–1; No lime: 0 Mg CaCO3 ha–1; 0N: low sewage sludge dose (0 kg N total ha-1); 
200N: medium sewage sludge dose (200 kg total N ha-1); 400N: high sewage sludge dose (400 kg total N ha-1). Dif-
ferent lowercase letters indicate significant differences between treatments within the same soil depth and different 
uppercase letters indicate significant differences between soil depths within the same treatment. 

 
 
 
Conclusion 
The superficial litter deposition and the differences in root distribution implied a predominance of 
the SOM in the soil upper horizons. Moreover, the SOM was modified by the treatments in the 
first centimetres of the soil due to the application of lime and sewage sludge to the soil surface. In 
general, the liming and the fertilisation with medium doses of sewage sludge (200 kg N total ha-1) 
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reduced the SOM probably due to the increase of the mineralization rate associated with these 
treatments which could reduce the soil capacity to sequester C.  
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Abstract: Land use competition between food/feed and energy crops could exclude the estab-
lishment of Short Rotation Coppice (SRC) plantations, as bioenergy woody crop, on productive 
agricultural land. A solution could be the cultivation of multipurpose plantations producing bio-
mass and logs for industry, as an innovative alley coppice system. This is a mixture between high 
value timber trees and SRC of poplars and willows. The advantages of this cultural model could 
be that: i) the farmers can receive payments for biomass every 2-5 years during juvenile phase of 
the high value timber trees, ii) the timber trees can be planted at final spacing, avoiding plantation 
thinning, iii) the SRC, with a rapid canopy closure, has a positive environmental impact, reducing 
soil erosion and increasing biodiversity, iv) the SRC can protect the timber trees from wind and 
storm, v) a modulated light competition of SRC towards the timber trees causes the correct 
growth of their stem, reducing pruning intensity. This paper refers preliminary results obtained 
during the first 7 years in experimental plots, in northern Italy, comparing alley coppice of poplar 
SRC with Sorbus and Pyrus trees and sole timber trees without any mixture. Data reported con-
cern on tree growth and stem form, along with some preliminary observation on light competi-
tion. The timber trees in the alley coppice treatment reached satisfactory stem dimensions, asso-
ciated with improved wood quality in comparison to the sole timber trees. Although the timber 
trees in the alley coppice plots were dominated by the poplar SRC shoots, the light competition 
was not so intensive for inhibiting the growth of the Sorbus and Pyrus trees. Research funded by 
Moprolegno Project (2006-‘09) and “AgroCop” Project”-WoodWisdom-Net - ERA-NET Bioen-
ergy (2012-‘15). 

Keywords: Sorbus, Pyrus, poplar; agroforestry; SRC; light competition; timber quality 
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Introduction 
Energy and valuable timber are two commodities strongly in shortage in Europe. Bioenergy plan-
tations, such as Short Rotation Coppices (SRC), can be established on agricultural land, with ro-
tation cycles of 2-5 years, using fast growing tree species (e.g. Populus spp., Salix spp., Eucalyp-
tus spp., Robinia pseudoacacia), with coppicing ability and able to support very high planting 
density (ca. 6000-10000 plants ha-1) (Bergante and Facciotto, 2011; Paris et al., 2011). In Europe 
SRC is gaining attention for producing biomass for energy conversion (heat, electricity) in alter-
native to imported fossil fuels, and for reducing emission of greenhouse gases. SRC can be more 
attractive than traditional forms of plantation forestry for the short length of rotation cycles, and 
because cultivation practices are fully mechanized from planting to harvesting (El Kasmioui, 
Ceulemans, 2012; Faasch, Patenaude, 2012; Manzone et al. 2009). 

In Europe there is also a large commercial flux of high quality timber that is mostly imported 
from developing countries, mostly as tropical hardwoods. In the last two decades many attempts 
have been done in Europe for encouraging farmers to establish valuable timber plantations with 
endemic/naturalized tree species, like cherry (Prunus avium), walnut (Juglans spp.), oaks 
(Quercus spp.), ashes (Fraxinus spp.) (Fady et al., 2003; Magagnotti et al., 2010). Unfortunately 
those attempts have not always been very successful, because timber tree species require soils 
with medium-high fertility (Lauteri et al., 2006; Mohni et al., 2009). Furthermore the length of 
the rotation cycle (30-50 years) is scarcely attractive for farmers/landowners (Palma et al., 2007) 
and the cultural practices for improving stem form and wood quality, such as pruning and thin-
ning, are expensive and un-profitable (Bisoffi et al., 2009). 

A solution to these problems can be mixing timber trees with SRC in alley coppice system, as 
innovative land use management addressing important productive and environmental issues. The 
main advantages of alley coppice system could be that: i) the farmers can receive payments for 
biomass from SRC every 2-5 years for 10 or more years when high value timber trees are in the 
juvenile phase, ii) the high value timber trees can be planted at definitive spacing, so that planta-
tion thinning could be avoided, reducing production cost, iii) the SRC, with a rapid canopy clo-
sure, have a positive environmental impact reducing soil erosion and increasing biodiversity (soil 
fauna, birds and little mammals), iv) the SRC can protect the high value timber trees from wind 
and storms, v) light competition of SRC towards the high value timber trees causes the correct 
growth of their stem and the formation of a smaller number of thin branches, in comparison to 
traditional mono-cultural model of plantation forestry, reducing pruning intensity. 

The average duration of a SRC plantation is 10-15 years, with dramatic yield depression after this 
limit (Dillen et al., 2013; Geyer, 2006). The soil occupied by the SRC therefore needs to be up-
rooted and used for another crop or for the establishment of a new SRC plantation. Thus, alley 
coppice system is a specific form of agroforestry system in which the long lasting element is the 
timber trees population. 

In order to achieve the desiderated benefits in alley coppice system, the tree species mixture and 
the layout of the plantation need to be carefully designed for avoiding competitive interaction for 
site resources (soil moisture and nutrients, light) between slow growing timber trees and fast 
growing SRC woody crops. In fact, most of tree species suitable for SRC are well known for their 
high water and nutrients uptake (Guidi et al., 2008; Lars, 2002; Morhart et al., 2013; Pistocchi et 
al., 2009). Furthermore, the fast growth along with the high planting density of SRC should rap-
idly reduce the solar radiation available for companion timber trees in an alley coppice mixture. 

A transnational European project named AgroCop (WoodWisdom-Net – ERA-NET Bioenergy -
2012-2015; http://www.agrocop.com) is currently investigating alley coppice system in Europe, 
and a network of experimental sites was set up for studying the correct assumption of the benefits 
of the studied system. The AgroCop network included an experimental plantation that was estab-
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lished in northern Italy, Po Valley, in 2006 within an Italian local project (Moprolegno, 2006-
2009), for comparing alley coppice plots and pure timber plots. 

 
Materials and Methods 
 
The experimental site 
The experimental field, with a total area of 1.5 ha, was established at Mezzi Farm (45°08’11” N; 
8° 30” 50” E, 102 m a.s.l.), located near Casale Monferrato (AL, northern Italy), on a flat agricul-
tural field with alluvial soil. Mezzi is the experimental farm of CRA-PLF research Institute. The 
climate of the area, according to Köppen-Greiger world climate classification (Kottek et al., 
2006), is warm, temperate, fully humid, with an hot/warm summer. Average temperatures are 
12.9, 24.4 and 0.5 °C, as annual, maximum and minimum averages of the hottest and coldest 
months, respectively. Average yearly precipitation is 745 mm, with almost 400 mm distributed 
during the growing season from April to September (Bergante and Facciotto, 2011). The soil tex-
ture is sandy and sandy loam. Experimental plots were established for comparing pure plantation 
of Sorbus domestica L. and Pyrus spp. with the mixture of these noble hardwoods with poplar 
clones under SRC management as alley coppice system, using a randomized block design with 
two replications for each of the two treatments (pure timber trees and alley coppice) Three micro-
propagated clones of Sorbus domestica were used: TOSCA 3, TOSCA 10/15, TOSCA 10/16); 
and one clone for Pyrus spp. L. (PVC 74-15-53). One year rooted plantlets, selected and provided 
by University of Milan (Prof. C. Piagnani and D., Bassi – Piagnani et al., 2009; Facciotto et al, 
2009), were used as planting material. Timber trees were planted at a spacing of 8 x 8 m. Three 
clones of poplar were used for the experiment: Lux and Oglio (Populous deltoids Bartr.); Triplo 
(P. x canadensis Mönch). The distance between poplar and noble hardwood trees was 3 m. Poplar 
was planted as un-rooted stem cuttings, 120 cm long, placed horizontally, 5 cm below the soil 
surface with an inter-row distance of 2 m. Before the establishment of the plantation, the soil was 
ploughed to a depth of 40 cm, and then arrowed before planting. Ryegrass (Lollium perenne L.) 
was sown as cover-crop and organic mulch was used on timber tree rows for weed control. Dur-
ing the summer of the first year, three harrowings were carried out between the SRC rows. Dur-
ing the second and following years, the cultural practices were reduced: weed control by disc 
harrowing was done only once in late spring. Sprinkler irrigation was applied once or twice per 
year in late July-August, depending of the current precipitation. One or two treatments against 
leaf beetles Chrysomela populi L. were applied in spring and summer. Poplar rows in the alley 
coppice plots were harvested mechanically at the end of the 2nd, 4th, and 6th year since plantation 
establishment. 

Measurements 
At the end of each vegetative season, tree survival, stem diameter at breast height (mm), and total 
stem height (cm) were recorded both on timber trees and poplars. The total fresh weight of poplar 
stems and branches were measured on a sample of 10-30 trees per clone at the end of each rota-
tion cycle, for the estimation of poplar yield with allometric regressions between stem diameter 
and total shoot weight. In  2013, new eco-physiological measurements were carried out in order 
to study the inter-relationships between timber and poplar trees. The percentage total light trans-
mittance (PTLT, %) was estimated with hemispherical photos (HPs), using a digital camera (Ni-
kon Coolpix 995), equipped with an hemispherical lens (Nikon fisheye converter FC-E8 0.21x). 
Two sets of hemispherical photos were performed. A first one, on April 29th, for estimating PTTL 
for timber trees in mixture with SRC, just before the third biennial poplar harvesting, when pop-
lar trees were already in full budburst. The HPs were carried out according to standard proce-
dures: after sunset, with diffusive radiation, levelling the camera and orienting it to the magnetic 
north. The camera was set at midway between each pairs of timber trees, along the row, to an 
height of 1.5 m above the ground surface, imitating the light conditions in the mid-canopy of the 
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timber trees. A second set of HPs were recorded on August, 7th, on the canopy top of poplar-
timber mixture, for measuring PTLT of poplar shoots, after almost 2 months of growth since 
coppicing. On each measurement session, 5 HPs were taken for each treatment and block. Digital 
photos were then analysed with the Gap Light Analyser software (Frazer et al., 2000), using cor-
rect data input for sun and sky parameters of the region. Percentage TLT calculations were made 
for the period between April 1 and October 30, covering approximately the entire growing season 
for timber and poplar trees, from budburst to leaf shedding. 

Finally on December 2013, measurements were carried out  to detect positive effect of the mix-
ture with poplar SRC on the wood quality of timber trees .  

The following equation was used (VVAA, 2000):  

Q = 3H – ( E + F +DI + DF + DM + CF + Kn + EB)     [eq. 1], 

with: Q= index of wood quality; H= log value, as function of log length and straightness index of 
log axis; E = log eccentricity; F= fiber orientation; DI = absence/presence of insects damages; DF 
= absence/presence of bacteria/fungi damages; DM= absence/presence of mechanical damages; 
CF = presence/absence of critical fork; Kn = presence/absence of knots with a diameter  2 cm; 
EB= presence/absence of epicormic branches.  

In this paper just a part of all observations and measurements are presented and discussed. This 
with the aim of giving a first picture of the alley coppice functioning in the studied experimental 
plots. A more complete set of data and information will be presented in further publications. 

Results and Discussion 
In Figure 1 are reported the growth rates in total stem height (H) for the tree species during the 
first seven years, since the plantation establishment. Poplar SRC was managed with a biennial 
coppicing rotation, therefore its values of H reflect the cyclical regrowth after coppicing in the 
years 3, 5 and 7. The growth rates of poplar SRC in the studied plantation, with biennial rotation, 
are lower in comparison with the average growth rates of the cultivation in northern Italy 
(Bergante et al, 2010). The average height of 5 m of poplar shoots in our plantation, in the second 
year of each biennial rotation, are more similar to the values of the cultivation with annual cop-
picing, probably due to the twin row planting lay out we used in this experiment. This planting 
lay out, with very high stem density (>10000 stems ha-1), may have depressed the shoot growth 
for very high intraspecific competition (Mareschi, 2008). The timber tree species had a continu-
ous growth, reaching a total H at the end of the seventh growing season of 4.1 and 3.8 m for pure 
Sorbus and Pyrus, respectively, while the same species reaching an H of 3.4 and 3.6 m, respec-
tively, in the alley coppice mixture. The analysis of variance did not show any significant differ-
ence between the treatments for H of timber trees after seven year of growth. 



 

1972 

Figure 1: Total height of timber trees (Sorbus and Pyrus) and poplar SRC, with biennial coppicing rotation, for the 
first seven years since establishment in the alley coppice experimental field. AlleyCop= mixture of timber trees with 
poplar SRC; Sole= pure timber tree stand. 

 
The lower growth rates of timber trees in mixture with poplar SRC, in comparison with pure tim-
ber tree stands can be explained with the light competition of poplar, as shown by the low per-
centage total light transmittance (PTTL, %) measured for the timber trees in the alley coppice 
treatment, at the beginning of the seventh growing season (Table 1). At that moment the timber 
trees were completely dominated by poplar shoots, whose H was on average 5 m, i.e. 2.5 m 
higher than the associated timber trees. On the contrary, any shading effect of timber trees was 
observed on poplar shoots during the middle of seventh growing season (Table 1, August 
measurement), when the poplar shoots were almost 2 m high. At that moment the timber trees 
were 1.5 higher than the associated poplar shoots, but the crown of the timber trees was not 
enough developed for shading poplar. 

 

Table 1: Total light transmittance, in percentage to full sun condition (PTLT), estimated with hemispherical photos, 
and available for timber trees and poplar SRC, on two dates of the 7th growing season in the alley coppice exp. field. 
Values in parenthesis are the standard error of means (± sem). 

Treatments Camera Position 
(and date) 

Along timber tree row 

(29 Apr. 2013) 

Poplar top canopy 

(7 Aug. 2013) 

 Total light transmittance (%) 

Alley Coppice  66.05 (2.35) 98.52 (0.15) 

Sole timber  99.45 (1.3) - 

 

The light competition of poplar towards the associated timber trees seems positively affecting 
timber wood quality, as shown by the wood quality index (Q), measured at the end of seventh 
growing season (Table 2). Light competition has indeed improved the stem form of timber trees, 
forcing them to grow with a straight log and with thinner branches, in comparison to sole timber 
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trees. This result is in full agreement with other experiments on mixed timber plantations, demon-
strating the positive effect of trees mixture on timber wood quality (Loewe et al., 2013; Mohni et 
al, 2009). 

Table 2: Total index of wood quality (Q total) for 7 years old Sorbus and Pyrus timber trees as affected by mixture 
with poplar SRC (alley coppice) in the exp. field. 

Treatments Q total 

Alley Coppice 55 

Sole timber 32 

 

Conclusions 
The preliminary results presented in this paper show that the hypothesized beneficial effects of 
alley coppice mixture can be achieved throughout a balanced mixture between slow growing tim-
ber trees and fast growing poplar trees under short rotation coppice management. After seven 
growing seasons, the timber trees in the alley coppice treatment reached satisfactory stem dimen-
sions, in association with improved stem form and wood quality in comparison to sole timber. 
We used a distance of 3 m between the timber trees and poplar rows. This distance seems to leave 
enough room to the timber trees for growing without a too strong, detrimental competition with 
the adjacent poplar trees. We detected a light competition of poplar shoots towards the timber 
trees, but so far it has not been so intensive to inhibit the growth of Sorbus and Pyrus trees. 

Mixed timber trees plantations, although strongly recommended for their productive and envi-
ronmental advantages, are rarely applied at commercial level because their technical management 
is more complex in comparison to mono-specific timber plantations (Kelty, 2006). Alley coppice 
design could be an innovative mixture in relation to its management simplicity, especially con-
cerning the mechanization of cultural operations and marketability of final and intermediate 
products. 
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Workshop 3.3:  
Designing Cropping Systems for Adaption to Climate Change 
Convenors: Thomas Döring, Frank Ellmer, Ralf Bloch and Johann Bachinger 
 
Climate changes, occurring on planetary down to local scales, pose significant threats to human-
kind. One area of particular concern is agriculture. Farming systems not only face severe dangers 
from changing climate and extreme weather events, but they are also contributors to climate 
change as a substantial source of greenhouse gases. Therefore, agricultural systems will need to 
be developed that can contribute to climate change mitigation and simultaneously have a strong 
ability to adapt to new and changing conditions. For these tremendous tasks it is necessary that 
several relevant disciplines come together and integrate their various approaches. This workshop 
therefore employs an interdisciplinary perspective to ask how cropping systems can be designed 
that are better able to adapt to climate changes. This comprises several questions: (1) How can we 
identify the vulnerability of regions with their farming systems? (2) How can the resilience of 
cropping systems to extreme weather events be strengthened? (3) What are the roles of different 
forms of research, such as on-station research, action research, collaborative on-farm research, 
and farmer-led research, in the design of well-adapted cropping systems? (4) What solutions do 
the different disciplines already offer to build cropping systems that are fit for climate change and 
how can these solutions be integrated into a viable system? (5) What does increased climate vari-
ability (e.g. in the form of increasing weather fluctuations) mean for experimentation on cropping 
systems? To answer these questions, we will bring together experts from a broad range of disci-
plines, including agricultural meteorology, soil and crop science, plant pathology, plant breeding, 
and economics. The workshop will consist of two parts. The first part will take the form of a se-
ries of oral presentations from various disciplines, in order to make all participants familiar with 
the state of the art. Each talk will be followed by an extended and moderated discussion to foster 
interdisciplinary interaction. The second part will bring all perspectives together in a general dis-
cussion. The guiding question in this discussion will be agreed at the start among all workshop 
participants. A potential question for the general discussion could be how a network of collabora-
tive on-farm research can be built to support adaptation of cropping systems to climate change. 
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The situation of current crop rotations in Northern Germany: risks and 
chances for future farming systems 
 
Susanne Stein and Horst-Henning Steinmann 
 

Georg-August Universität Göttingen, Centre for Biodiversity and sustainable Land Use, 
Grisebachstrasse 6, D-37077 Göttingen 

 

Abstract: This study aimed at analysing patterns of crop sequences over time throughout the 
German federal state of Lower Saxony from 2005 to 2012. Therefore, the IACS (Integrated Ad-
ministration and Control System) data was analysed for the identification of spatial and temporal 
pattern of crops grown on farmer’s fields. Lower Saxony is a region where maize growing had a 
steep increase and, therefore, was preferentially incorporated in farmer’s decisions on crop se-
quences and crop rotations. Furthermore winter wheat, oilseed rape, sugar beet and potatoes are 
the decisive components of crop sequences in this region. We distinguished between crop se-
quence patterns (any sequence, that could be identified generally) and crop rotation (a recurring 
pattern representing meaningful agronomical background). Studying crop sequence patterns on 
farmers’ fields during the six years (2005-2011), a total of 24 118 combinations of crops on 772 
940 ha were determined. Only a small number of combinations represent a large proportion of the 
arable area. Continuous maize cropping covers 8.6 % of the whole arable area in Lower Saxony. 
The combinations of other crops are multiform. Typical crop rotations basing on oilseed rape or 
sugar beet are underrepresented on only 7% of arable land, respectively. The results suggest that 
crop rotation is a disregarded agricultural practice. 

Keywords: crop sequence pattern, maize, Lower Saxony 

 

 
Introduction 
Crop rotation has been a basic instrument of arable farming. The advantages of a multi-unit crop 
rotation for the environment like prevention of water contamination and efficient use of rare re-
sources (e.g. fertilizer, pesticides) cannot be denied (Freyer, 2003). Even if a simplified rotation 
implies a lower professional and technical effort for cultivation and selling, the farmer risks deg-
radation of soil fertility, the occurrence of pests and diseases and evolvement of weed herbicide 
resistance (Steinmann & Dobers, 2013). Under the goal of reducing the pesticides and synthetic 
fertilizer requirements appropriate crop rotation is an important instrument for replenishing the 
soil with organic matter and breaking disease and pest cycles (Könnecke, 1967, Meissle et al., 
2010). 

The reform of the European Common Agricultural Policy (CAP) 2014 includes a step forward to 
increase crop diversification, but targets in another direction. The "Greening" of the basic pay-
ment means that a farmer with more than 30 ha of arable land has to cultivate at least 3 crops - 
each crop covering not less than 5% and not more than 75% of arable land (EU 2013). The meas-
ure does not include any specification for rotating of the crops at the single field. The cross com-
pliance requirements in Germany imply standards for crop diversification as well since 2009, but 
not in particular for crop rotation. However 2009 the EU recommended crop rotation as an ele-
ment of integrated pest management in the course of establishing a more sustainable use of pesti-
cides (Directive 2009/128/EC(III) EU 2009). So crop rotation is - still and again - an important 
instrument for appropriate land use and integrated production (see also IOBC 1997).  
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The application of a crop rotation is limited by environmental (soil, climate, water supply, site, 
etc.) and economical (farming management, market, etc.) conditions (Sedlmayr, 1927, Dubslaff, 
1963, Freyer, 2003, Glemnitz et al., 2011). The limiting factors influence a specific spatial pattern 
in the landscape and a crop sequence pattern in time (Deffontaines et al., 1995, Thenail et al., 
2009, Schönhart et al., 2011).  

Recently, crop rotations seem to be an instrument of decreasing importance. There is strong evi-
dence that crop rotations tend towards simplification due to the enormous progresses in plant 
breeding, chemical pest management and technical soil cultivation which allow farmers for aban-
doning principles of crop sequences and break phases. For Germany, land use data shows the 
dominance of three major crops on 58% of arable area (Steinmann & Dobers, 2013). Especially 
maize area had shown a dramatic increase, since cultivation of bioenergy crops became extremely 
profitable. However, today most researchers and also farmers are aware that a simplified land use 
bears agronomical risks that might eventually result in economic losses. In public discussions 
farmers are blamed to maximize profit and to abandon traditional farming practices, such as rota-
tional diversity. 

This study aims at establishing an analytical framework to study the recent status of crop rota-
tions and crop sequence patterns in a region of agricultural importance for Germany. With special 
emphasis, it should be analysed, to what extent maize dominates land use and crop rotations in 
the study region.    

 
 
Methods 
 
Study area 
The study is based on land use data of the federal state of Lower Saxony (Niedersachsen) in the 
North-West of Germany. Lower Saxony is characterized by a strong agricultural production 
mainly based on arable farming and dairy grassland farming. Area of arable land is about 1.8 mil-
lion hectare and grassland covers c. 700 000 hectare. The north-western part of the state is domi-
nated by dairy and livestock farming with a proportion of maize cropping up to 75% of arable 
area. The south-eastern part of the region and the coast area is characterized by cultivation of 
winter wheat, sugar beet and oilseed rape. The land use of the middle part of Lower Saxony is 
diverse with mainly mixed farming. Lately in all parts of Lower Saxony an expansion of the 
maize acreage is observable (LSKN, 2012). 

Data  
The Member States of the EU set up an Integrated Administration and Control System (IACS) to 
administrate and check the farmers land use and cross compliance obligations (EU, 2003). First 
of all, these systems enable the local administration to effectively observe and document the im-
plementation of CAP payments. Beside this, IACS contains information on agricultural practice 
and landscape for about each parcel of agricultural land. Field size and specification of the main 
crop is accurately specified for each year. We had access on data of the years 2005 to 2012 with 
about 990 000 records (sensu: fields) per year for the entire state Lower Saxony. In addition to 
the data set we used a digital field map to project the information in space by connecting the spe-
cific field identification number with the digital map. For all spatial analysis the geographic in-
formation system ArcGIS 10.x was used. The raw data was stored and handled with MS Access®. 
The site-specific arable yield potential for soil fertility in Lower Saxony (LBEG, 2004) was used 
as spatial information. The classification of the soils in seven classes refers to the supply with 
water and nutrients, rootability and climatic conditions.  
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All data entries which are not relevant for rotation of arable crops like orchards or permanent 
grassland were omitted from calculations. The compulsory set-aside ended in 2008 and therefore 
was excluded from consideration as a rotational element. The year 2012 was disregarded due to 
the occurrence of strong frost that led to crop damages and – as a consequence – enforced farmers 
to establish replacement crops that do not consequently reflect a planned rotational order. Fur-
thermore, due to changes in allocations of fields according to size and shape, many data entries 
could not be properly traced over time. To ensure that only fields of unambiguous data quality 
were analysed, a remarkable proportion of data entries had to be omitted from analysis. Overall, 
772 939 hectare were available for calculations. Crop rotations were then identified by analysing 
the order of all crops grown on each single field. 

When arable crops are grown in a planned order, pre-crop and following crops are often com-
bined specifically. Brinkmann named this crop rotation elements "Fruchtfolgeglieder" 
(Brinkmann, 1950). According to Brinkmanns theoretical approach a rotation element consists of 
a nutritious leaf crop and one or more nutrient-exploiting cereal crops. A set of different rotation 
elements over time on the same field could be considered as a crop sequence and a recurring se-
quence as a crop rotation (Thenail et al., 2009). In this study, we distinguish between crop se-
quence pattern (any sequence, that could be identified generally) and crop rotation (a recurring 
pattern representing meaningful agronomical background) (Castellazzi et al., 2007, 2008).   

 
Results and Discussion 
The share of maize acreage has increased from 19% in 2005 to more than 32% of the whole ara-
ble area in Lower Saxony in 2012. In comparison the winter wheat area remained constant about 
22%. Except from oilseed rape, which increases from 4.7% of the arable area in 2005 to 6.6% in 
2012, all the main crops remained almost stable. So the acreage of maize generally increased at 
the expense of the acreage of crops with a small proportion of the total area, e.g. fodder plants.  

The combination of the crop data with soil information shows that maize is cropped mainly on 
fields with a lower yield potential and rarely on fields with a high yield potential. Those fields 
where maize was introduced the first time in the most recent years (2009 – 2012) had a tendency 
towards higher yield potential.  

During the seven years (2005-2011) a total of 24 118 combinations of 14 crops (single crop or 
crop groups, e.g. spring cereals) were determined on 772 940 hectares, showing that farmers use 
diverse crop sequence patterns. However, the vast majority of these combinations did not fit into 
rotation schemes according to the traditional framework (e. g. Brinkmann 1950). Furthermore, 
just a small number of combinations (sensu crop sequence patterns) cover a large proportion of 
the arable area. Continuous maize cropping already covers 8.6 % of the whole arable area in 
Lower Saxony and must be seen as the dominant crop sequence pattern (Tab. 1). 

Table 1: Most prevailing crop sequence patterns and rotations calculated for the seven year period (2005-2011) in 
Lower Saxony, Germany (basis = 772 939 ha). AA = arable area. 

Crop Sequence Pattern Share of AA (%) 
maize 5-7 times 8.6 
oilseed rape - winter cereals - winter cereals 7.6 
sugar beet - winter cereals - winter cereals 6.8 
winter cereals 4-7 times 3.8 
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Considering the development of the maize acreage since the 1980s the increase in the north and 
north-western part of Lower Saxony is most evident. This is mainly ascribable to the intensifica-
tion of dairy farming and the demand for high energy forage crop (DMK, 2011). Especially in the 
north-western part the high share of grassland has to be mentioned (>50% of the agricultural ar-
ea). So, these landscapes are not completely covered by maize, since grassland plays an important 
role, but arable land is dominated by maize. 

For almost ten years a new trend has been observed. The most important production areas for 
maize spread from the traditional growing areas to regions where maize was not common before. 
These regions are located in the middle and northeast of Lower Saxony where the livestock den-
sity is less than one livestock unit per hectare. These classical farming regions were core areas for 
investments in new biogas plants. With the amendment of the Renewable Energy Law in 2004 
the buyback price for biogas power out of energy crop was added. About 65% of all new bioen-
ergy reactors built after the amendment are located in arable farming regions or mixed farming 
regions, mainly the counties Rotenburg, Celle and Heidekreis (MUEK, 2012) and require raw 
material for fermentation.  

Maize is often grown in a self-sequence. Even in regions with a low density of maize acreage this 
crop was grown more often in self-sequence than wheat or rye (Steinmann & Dobers, 2013). Ob-
viously, the economic benefits of short intervals of maize in the rotations are of higher preference 
than the threat of negative impacts on crop health. So, a remarkable proportion of arable area is 
potentially endangered by outbreaks of pest and disease (Steinmann & Dobers, 2013). Climatic 
changes will enforce the risk for potential diseases and could have negative effects on unilaterally 
managed fields of the sandy soil regions in the north-western part of Lower Saxony (Porter et al., 
1991). For integration of climate change adapted crop rotations it is essential to understand the 
current rotation management. The knowledge about the location of typical crop combinations 
facilitates the integration in the single region. 

 
Conclusion 
One aim of this analysis was to check the potential of IACS data for the study of crop sequence 
pattern. The IACS is a treasure trove for large scale field survey on real crop rotations and crop 
sequences (Leteinturier et al., 2006, Schönhart et al., 2011). 

The combinations of crops are multiform. Over the time period of seven years we could not iden-
tify any crop rotation, especially those taking six or more years. Typical crop rotations with 
oilseed rape or sugar beet as the starting leaf crop are underrepresented on only 7% of arable 
land, respectively. One conclusion may be that today crop rotation is no longer a common agri-
cultural practice (Schmit & Rounsevell, 2006). On the other hand, there is evidence, that diverse 
crop sequence patterns play a bigger role than “classical” rotations. Obviously, crop rotation is an 
agricultural practice in transition. 

Maize is the crop with the strongest growth. This crop increases in nearly every region observed 
over the study phase. The arable areas which were under maize the first time after 2009 show a 
new preference for fields with high yield potential. So a shift from less fertile soils to high fertile 
soils is on the way. With respect to the design of crop rotations, maize could offer chances for 
regions of higher yield potential, but the sandy soils of the northwestern part of the region are 
threatened by simplified rotations with higher risk for pests and a possible degradation of farm-
land biodiversity.  
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Abstract: Increasing temperature as well as elevated CO2 concentration, and an extended vegeta-
tion period might result in increases of crop yields in northern Germany. This development may 
be counteracted by drought conditions due to less rainfall during the vegetation period, or other 
plant physiological effects induced by changes in environmental conditions. Climatic conditions, 
however, will not only affect the average yield level, but will also influence yield variability 
(risk) since the abundance of extreme weather conditions, such as summer heat and heavy rainfall 
events, is assumed to increase. Modelling of cropping systems provides a suitable approach for (i) 
assessing risks in future crop production systems, and (ii) developing crop management strategies 
to reduce yield risk. Therefore, the process-based decision support system for agrotechnology 
transfer (DSSAT) was validated with statistical wheat yield data (comprising up to 20 years) for 
four regions representing the environmental conditions of the North German Plain. The climate 
change impact on winter wheat yield was assessed by running three climate scenarios for the 
2040 to 2060 period, and compared with the yields of the period from 1990 to 2010. We parame-
terised a general DSSAT wheat plant growth model for the North German Plain. It is capable of 
qualitatively reproducing the observed mean wheat yields. Further, we can show: there are risks 
for crop production and these risks are increasing with climate warming. Especially, strong cli-
mate warming will lead - without changes in the production scheme - to a reduction of crop yield 
and an increase of yield variability. 

Keywords: Crop yield, critical phases in plant growth, yield risk, modelling, DSSAT, regional 
model, NaLaMa-nT project 

 

 
Introduction 
It is widely accepted that climate change will have an impact on European crop production. In the 
case of winter wheat, for example, some studies assume heat stress to substantially increase the 
vulnerability of wheat production, while others suppose water deficiency to be the major factor 
influencing wheat yield (Semenov and Shewry 2011; Eitzinger and Thaler 2012). The North 
German Plain, being a major area of European crop production, may be expected to face serious 
challenges over the next decades. Modelling seems a suitable tool to analyse climate change im-
pact on crop yield and environmental effects, and to evaluate adaptation strategies (Perry et al. 
2004; Ewert et al. 2005). 

The objective of the current study is to test DSSAT’s potential to model yields of the North Ger-
man Plain. The study is embedded within the NaLaMa-nT project funded by the German Federal 
Ministry of Education and Research (BMBF) framework for sustainable land management mod-
ule B. The project aims to develop comprehensive concepts for a sustainable land use manage-
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ment, based on four representative regions in northern Germany. A special focus is given to risk 
assessment and adaption strategies for plant production. 

Applying DSSAT (Jones et al., 2003; Hoogenboom et al. 2012), a widely accepted internationally 
applied model, allows to analyse scenarios with adaption strategies and management techniques 
not yet applied in the North German Plain. It is hypothesised that (i) DSSAT is capable to simu-
late crop yields under current climatic conditions of the North German Plain, (ii) winter wheat, as 
the most important crop of this region, can be modelled with high accuracy, (iii) future climate 
change will have a substantial influence on wheat development  by decreasing yield, due to the 
negative impact during the critical stages of growth. The current work thus comprises two model-
ling studies. The first study finds a general parameterisation for the DSSAT wheat model in order 
to reproduce historic winter wheat yields for the 1990 to 2010 period for each of the four repre-
sentative regions (Table 1). The parameterised wheat model is then applied in the second study to 
analyse future climate change impact (2040-2060) on wheat yield. 

Table 1: Overview on the regions investigated: position (WGS 84), weather station representing each  
area, utilised soils of the DSSAT soil data base, and regional land use.  
Region   DH UE FL OS 
Weather station name Diepholz Uelzen Wittenberg Fürstenwalde/Spree 
 id 15013 16014 22011 18109 

latitude [°] 52.59 52.95 51.89 52.35 

longitude [°] 8.35 10.54 12.65 14.07 

altitude [m] 39 49 105 38 

soil  med silty 
 loam  

med sandy
 loam 

shallow
 sand 

shallow
 sand  

clay [%] 22.8 11.0 2.5 2.5 

silt [%] 38.5 22.7 9.6 9.6 

sand [%] 38.7 66.3 87.9 87.9 

area      

total [km²] 2000 1500 2100 2200 

agricultural [%] 75 50 40 40 

precipitation [mm] 701 714 663 685 

 
 
Materials and Methods 
 
Climate data 
Historic climate data for a range of weather stations were provided by the Deutscher Wetterdienst 
(DWD). The data were homogenised - i.e. removing non-climate change bias e.g. correction due 
to change of instruments, or relocation of station, etc. (Caussinus and Mestre 2004) - by the Pots-
dam Institute for Climate Impact Research (PIK). Further, PIK provides future climate scenarios 
for the four regions. Scenarios are situated in the continuum of the RCP 8.5 climate change sce-
nario of the Intergovernmental Panel on Climate Change (IPCC). These three scenarios represent-
ing max, med, and min specifications of climate are based on three general circulation model 
(GCM). Min scenario is a run from the INM-CM4 of the IMN, Russia, med scenario is a run 
from ECHAM6 of the Max-Planck-Institute (MPI), Germany, and max scenario is a run of the 
ACCESS1.0 model from CSIRO-BOM, Australia. Each scenario represents a singular model run. 
Scenarios are regionalised utilising the statistical regional model (STARS). Table 2 comprises the 
range of available climate scenario data. 



 

1986 

Yield data 
The observed statistical crop yield data used for validation of the wheat model (MOD1) were 
provided by the Federal Statistical Office of Germany (public access). In the following, these data 
will be referred to as observed data (Obs). Yield data were available for a time period of 20 years 
(1990 to 2010). Region Fläming is assembled of three administrative units from the statistical 
data base. The other regions are each identical with administrative units from the statistical data 
base. 

Model study 1 (MOD1) 
The four regions comprise Diepholz (DH), Uelzen (UE), Fläming (FL) and Oder-Spree (OS) 
(Table 1). All regions are located in northern Germany along a transect representing the gradient 
of increasing continental influence from west to east (Table 1). Each modelling region is simpli-
fied to a homogenous area with respect to climate, soil and yield. Daily solar radiation [J cm-²], 
temperature’s daily min [°C] and max [°C], as well as precipitation [mm] were required as input 
for the crop model. For each region a uniform, characteristic soil type was chosen (Hartwich et 
al., 1995) and implemented using the corresponding default soil parameters provided by DSSAT 
(Table 1). Winter wheat (Triticum aestivum cv. Newton) is grown continuous for 20 years 
(1990 to 2010). Crop growth was simulated with the DSSAT CERES-wheat model, where initial 
conditions were adjusted for each region as follows: previous crop before initial year: fallow, root 
weight: 4000 kg ha-1 and crop residue: 6000 kg ha-1, nitrogen incorporation was set to 100% 
within the first 15 cm of soil. Due to a comparable production scheme, we applied a total fertilis-
er each year of 150 kg nitrogen for each site. Fertiliser was applied in each year with planting (50 
kg N ha-1) and in April of the following year (100 kg N ha-1). Harvest was set to take place when 
physiological maturity was reached. No irrigation was applied. Sowing date was fixed to the 15th 
September in each year with the following set-up: sowing density 400 grains per m². We tested 
the means of the modelled and the observed 20 year period with a Student’s t-test for differences. 
Furthermore, a linear regression was performed between observed (Obs) and modelled crop 
yields (MOD1) to quantify model fit.  

Model study 2 (MOD2) 
The second model study (MOD2) investigated the wheat yield under climate change impact. Ac-
cordingly, MOD2 was run with the same parameterisation as described in MOD1 for the four 
regions with three different climate scenarios, i.e. max, med, and min (Section 2.1, and Table 2). 
The set-up was altered only by changing the time period to 2040-2060 and by increasing the car-
bon dioxide concentration from current 380 ppm to predicted 480 ppm (Pachauri and Reisinger 
2007). All crop modelling was performed using DSSAT v 4.5.The statistical computation soft-
ware R was applied for the graphical and statistical evaluations (R Core Team, 2013). 
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Results 
 
Temperature and precipitation 
There is a significant difference in mean annual temperature between the historic weather data 
and the three climate scenarios med, min, and max (Table 2), with higher future temperature. 
Changes in the mean annual precipitation sum could not be detected (data not shown). 

Table 2: Mean annual temperatures for the period 1990-2010 (Obs) and predicted by three climate models (med, 
min, and max) applied in MOD2 for modelling the years 2040-2060 at the sites. Levels of significance concerning 
the difference in mean temperatures of the periods are indicated by stars (*). 

Region   DH UE FL OS 

  [°C] [°C] [°C] [°C] 

Obs   9.7 ± 0.7 9.3 ± 0.7 10.7 ± 1.2 9.7 ± 0.8 

med MOD2 11.6*** ± 0.6 10.9*** ± 0.6 12*** ± 0.6 11.9*** ± 0.6 

min  MOD2 10.8*** ± 0.6 10.2*** ± 0.7 11*** ± 0.7 11*** ± 0.7 

max MOD2 12.3*** ± 0.9 11.6*** ± 1 12.7*** ± 1.0 12.5*** ± 1.0 

 
 
MOD1 
The CERES-wheat model was able to satisfactorily reproduce the mean wheat yields of the four 
investigated regions (Figure 2 and Table 3). It was especially successful in reproducing the yields 
of DH and UE (Figure 2). There were no significant differences between means in modelled and 
observed yield data (Table 3). The standard deviation and hence the yield variability for observed 
and simulated data ranged between 10% and 20% (Figure 2). 

Figure 1: Observed (circle) vs. simulated wheat yield (line) for the investigation regions. Historic yield data for the 
regions FL, and OS was only available from 2000. Thus, the time series was supplemented by Brandenburg state 
yield data (black dots, not accounted for evaluation). Reckon multiple yields in FL is due to region overlapping ad-
ministrative units (Section 2.2). 
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Although mean crop yields were reproduced satisfactorily, there were still weaknesses with re-
spect to the temporal pattern of wheat yields (Figure 1, Table 3). This effect was most pro-
nounced for regions with shallow sandy soils (FL and OS), where the time course was not well 
reflected, as indicated by low R² values. For regions characterised by heavy soils (DH and UE), 
in contrast, coefficients of determination of 0.39 and 0.56 indicate a better model fit.  

Table 3: Observed and modelled mean wheat yields with standard deviation simulated for the 1990-2010 in the four 
NaLaMa-nT regions. *) Statistical yield data were only available for 2000 to 2010. Model fit was quantified by the 
coefficient of determination. Levels of significance are indicated by stars (*). 

Region   DH UE FL*) OS*) 

Obs [t ha-1] 6.3 ± 0.8 5.9 ± 0.7 4.7 ± 1 4.6 ± 10.4 

MOD1 [t ha-1] 6.5 ± 0.7 6.1 ± 0.8 4.9 ± 1 4.6 ± 10.6 

  R² [-] 0.39* 0.56*** 0.11 0.25 

 
 
MOD2 
The wheat yields obtained by the climate change scenarios suggest a comparable level as ob-
served in the reference period (MOD1, Table 4). In contrast, the max scenario produced signifi-
cantly smaller mean yields than in the reference period for all tested regions. The min scenario 
gave intermediate wheat yields for regions DH and UE, while for regions FL and OS the yield 
was similar to max. Visual inspection of the boxplots (Figure 2) reveals higher yield variability 
for max and min MOD2 scenarios for FL and OS. The outlier in the min scenario of region DH 
can be traced back to the year 2055, where unfavourable weather conditions caused a very low 
yield for all regions. This year’s crop failure for FL region lies in the range of the standard devia-
tion. 

Table 4: Mean simulated wheat yields of the 2040-2060 period with standard deviation as obtained by the three cli-
mate change scenarios (med, max, min). Each climate scenario’s mean yield is t-tested on differences to MOD1 
mean yield. Significance-levels are indicated by stars (*). 

Region DH UE FL OS 

MOD1 [t ha-1] 6.5 ± 0.7 6.1 ± 0.8 4.9 ± 1 4.6 ± 1.1 

med [t ha-1] 6.3 ± 0.8 5.9 ± 0.7 4.7 ± 1 4.6 ± 1 

max [t ha-1] 5.5*** ± 0.8 5.2*** ± 0.7 3.9** ± 1 2.6*** ± 1.3 

min [t ha-1] 6 ± 1 5.7 ± 0.9 3.7** ± 1.3 2.6*** ± 1.5 
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Discussion 
 
MOD1 
We achieved reasonable results in reproducing statistical winter wheat yields with the DSSAT 
wheat model for the North German Plain. The means and the range of wheat yield are reflected to 
a satisfactory degree by the general model set-up (MOD1). This is in good agreement with two 
model comparison studies on barley and winter wheat finding DSSAT to be a suitable tool for 
simulating crop yields under European conditions (Taru et al. 2011; Rötter et al. 2012).  

Figure 2: Box plots of winter wheat yields for observed data (Obs) and the MOD1 and the MOD2 study conducted 
for four northern German regions. MOD2 study includes three different climate change scenarios max, med, and 
min. 

 
 
The weaknesses which became apparent with respect to the temporal yield pattern of the FL and 
OS region characterised by light soils are most likely due to the modelling approach designed for 
a better comparability among regions than for region-specific accuracy. Thus, model parameteri-
sation will need refinement by (i) using a larger data set and (ii) by adaptations with respect to 
site specific characteristics, such as soil texture, and region-specific crop management schemes. 
This includes the selection of appropriate wheat cultivars parameters. The wheat cultivar (New-
ton), which had been used for all tested regions, was bred for the hard red winter wheat regions of 
the United States (Upadhyay et al. 1984) and probably does not represent well German winter 
wheat cultivars. In future modelling work, we will adopt more site specific cultivars to improve 
model fit. Low quality of statistical winter wheat data may have further limited model fit. 

The static production scheme applied here does not fit the changing environmental conditions. 
Especially, the static fertiliser application scheme might not match the actual plant needs for fur-
ther modelling we intend to apply a more flexible fertiliser management to fit the actual plant 
requirements. The - due to the comparability of the sites - standardised amount of applied fertilis-
er is not representative. It overestimates the amount for OS and FL (approx. 120 kg N ha-1), and 
underestimates the amount for DH and UE (approx. 200 kg N ha-1, according to German fertilisa-
tion ordinance (DÜV)). Further, the grain density at sowing is on upper limit of what is usual 
winter wheat for the North German Plain. 
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MOD2 
Modelling study MOD2 revealed that mean wheat yields under climate change conditions (med 
scenario) are on a similar level as today. A substantial reduction in future wheat yield was detect-
ed for the max scenario at all regions. Heat and drought stress are expected to increase in this 
scenario due to higher mean temperature and constant precipitation (Table 2, Section 3.1). This 
may lead to an increasing water deficit. It was remarkable to find that the min climate scenario 
produced smaller crop yields with a higher variability than the med scenario. We had expected 
that the impact on yields through the min climate change scenario would be smaller than for the 
med climate change scenario. Obviously, outliers were responsible for the higher variability of 
the MOD2 min scenarios, e.g. the year 2055. However, annual temperature ranging between 10.5 
and 10.6°C and annual precipitation of 572 to 754 mm do not indicate extreme weather condi-
tions for this year. We thus assume that adverse weather conditions during critical stages of plant 
growth caused low yields. For this year drought in March and April is ostentatious (data not 
shown) and might be responsible for the poor yield. High water use in this growth stage seems to 
be a critical factor for growth winter wheat (Schneekloth et al. 2009). Stress experienced during 
critical stages of plant growth (eg. germination) will lead to substantial yield reduction (Semenov 
and Shewry 2011; Lobell et al. 2012). The consideration of critical plant growth stages and their 
impact on crop yield, seems not to be addressed adequately in many crop models (Rötter et al. 
2012), but obviously is reflected in the DSSAT CERES-wheat model. 

Conclusion 
The DSSAT wheat model has proven suitable to model winter wheat production in the northern 
German plain. Our results indicate that the model is able to reflect the sensitivity of wheat to ad-
verse weather conditions during critical stages of plant growth. With further model refinement 
and a profound validation, the model will serve as a powerful tool to evaluate future crop man-
agement strategies under the impact of climate change in the northern German plain. 

We assume a more flexible production scheme will be adequate to react to critical situations oc-
curring during to plant growth. Hence, risks for yield losses seem to be related to precipitation’s 
distribution over the year more than to a general reduction in precipitation sum. We suggest ferti-
lisation and irrigation schemes that promote the growth of an extensive root system for more effi-
cient use of stored water is an adequate countermeasure to these risks. Further, the extended 
vegetation period might lead to drought stress in periods critical for plant development, e.g. early 
spring, not yet common in the North German Plain. This stress potential could be compensated 
by irrigation strategies. 
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Abstract: In order for local agricultural systems to produce food sustainably while facing multi-
ple large-scale pressures, a deep understanding of farmer behaviour and decision-making is need-
ed. We synthesize existing literature to identify four spheres of knowledge to be generated to un-
derstand farmer decision-making: 1) biophysical and social factors; 2) actors and power relations; 
3) cross-scale and cross-level pressures; and 4) temporal dynamics of behaviour. We use these 
spheres to compare five diverse case studies. We find that these four spheres are important to 
understanding farmer decision-making, and that they can be used to guide the design and inter-
pretation of future studies. We also identify three methodological barriers, and propose that 
mixed method research is necessary to successfully address all four spheres simultaneously. 

Keywords: farmer decision-making, adaptation to climate change, sustainability, mixed methods 

 

 
Introduction 
Multiple simultaneous and interconnected ecological, economic and social pressures converge in 
creating stress on agricultural systems (e.g. O’Brien and Leichenko, 2000). On the other hand, 
agricultural activities are themselves major contributors to a range of environmental issues in-
cluding greenhouse gas emissions, biodiversity loss, deforestation, water and soil pollution, and 
soil erosion. It is increasingly recognized that the challenge of producing food while preserving 
the environment entails a systemic shift in agricultural systems (e.g. Lang and Barling, 2012).  

In order for local agricultural systems to produce food sustainably while facing multiple large-
scale pressures, a deep understanding of farmer behaviour and decision-making is needed. How-
ever, while farmer actions are a key determinant of agricultural systems’ ability to adapt, too of-
ten research relies on theories and methods that do not capture the complexity of farmer decision-
making, and translate into ineffective adaptation or sustainability policies. Understanding the 
process of actor decision-making is one of the most urgent tasks to improve understanding of 
coupled social-ecological systems, such as agricultural systems, in the face of global environmen-
tal change (Darnhofer et al., 2010; Feola and Binder, 2010; An, 2012; Schlüter et al., 2012). Fur-
thermore, the role of on-the-ground decision-making by individual farmers is often studied in 
individual cases to determine its environmental, economic, and social effects. There have been 
few efforts to link across studies in a way that provides opportunities to better understand empiri-
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importance of understanding “adaptation as a dynamic process that is socially embedded” (p. 
179). The agricultural performance is embedded in a social performance in a broader sense and 
that technical decisions may in fact entail several layers of moral and symbolic meaning (e.g., 
compliance with traditional systems of values, or socially accepted role models).  

Actors and power relations 
The technical-fix approach is often associated with a conceptualization of farmers as ‘adopters’ 
of practices. However, it is essential to recognize that farmer decisions are enacted in a social 
landscape bounded by other actors, which include extension agents, rural development agents, 
local authorities or agri-business. That is, not only other actors might influence farmers directly 
(e.g., social pressure), but they can do this indirectly, by voluntarily or involuntarily creating 
physical (e.g., land appropriation and enclosure) or social structures (e.g., norms) that constrain 
farmers’ opportunity space (e.g., Scoones, 2009). More importantly, social, economic and politi-
cal power is unevenly distributed and therefore the boundaries of farmers’ actions may be tighter 
when there is a large difference between the perceived objective power of farmers and other ac-
tors. Power and social relations may underpin situations of intrinsic vulnerability in many rural 
areas worldwide and in the global South in particular (Scoones, 2009).  

Cross-scale and cross-level pressures 
Agricultural systems are normally exposed to multiple and simultaneous pressures, such as envi-
ronmental change and economic liberalization, whose perceived effects are considered by farmers 
in their farming decisions (O’Brien and Leichenko, 2000). Thus, linking across scales (e.g. tem-
poral, spatial) and levels (e.g. short- or long term, micro and macro), although challenging, is 
required for a full analysis of rural livelihoods and systems (Scoones, 2009). Multiple pressures 
often cut across scales and levels. To include cross-level interactions in the analysis has at least 
two important implications. Firstly, the pressures that farmers respond to might be, or at least 
might perceived to be, out of the control of farmers’ influence. Secondly, causal chains in cross-
scale and cross-level interactions are arguably more difficult to be perceived by actors at one lev-
el, and therefore considered in the decision-making process.  

Temporal dynamics of behaviour 
Agricultural activities mostly entail decisions that are cyclically repeated over time, and made at 
least partly in response to changes and pressures that are the result of previous behaviours and 
their consequences in the agricultural system. Such cycles can reinforce or change biophysical 
and social structures (An, 2012; Schlüter et al., 2012). Several studies show that policies aimed at 
a transition towards sustainable agricultural practices often fail to achieve a structural, durable, 
self-sustaining change. Moreover, regarding vulnerability and adaptation to climate change, sev-
eral authors have discussed the notions of ‘dynamic vulnerability’ and ‘dynamic adaptation’ (e.g., 
Westerhoff and Smit, 2009). They point to the changing nature of the pressures farmers are fac-
ing and, to the dynamic nature of the adaptation process as based on the observation of continu-
ous feedbacks between actions and consequences in the social and bio-physical system domains. 
Importantly, to capture the dynamics of how behavioural patterns change or persist, a shift of 
focus is in order, from the explanation of one-off decisions to the understanding of how some 
adaptive (or maladaptive) and sustainable (or unsustainable) practices persist or not over time, 
and how these co-evolve with the system’s social and biophysical structures (An, 2012; Feola, 
2013). 
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Case studies 
In this section we use five previously conducted case studies that span a range of agricultural sys-
tems in distinct geographical contexts across the globe to compare and discuss the four spheres in 
practice. 

The first case study was focused on peri-urban maize production in the Toluca Metropolitan Area 
west of Mexico City. The study aimed to uncover the processes affecting farmers’ decisions to 
continue or abandon maize production in an expanding urban area and in a country that has expe-
rienced significant policy changes and climatic stress since agrarian reform distributed land to 
formerly landless peasants (Lerner and Appendini, 2011). Despite a production system that is 
increasingly industrialized to produce grain for the urban consumers of Mexico, small-scale pro-
duction persists throughout the country. A livelihoods framework was used to examine the factors 
that could affect farmer decisions, and household surveys and semi-structured interviews 
(N=146) measured socio-economic, political, environmental, and demographic variables that 
could cause farmers to abandon or maintain their maize production (Lerner et al., 2013).  

The second case study aimed to uncover the behavioural dynamics of unsustainable personal pro-
tective equipment (PPE) and pesticide use practices in the Colombian Andes, and to provide poli-
cy recommendations for a transition towards more sustainable ones. The study developed and 
adopted the integrative agent-centred (IAC) framework (Feola and Binder, 2010). A survey 
(N=197) was carried out and statistical and econometric models of PPE and pesticide use were 
used to identify influential factors and social dynamics. Finally, a dynamic behavioural model 
was developed and used to study alternative policies which were identified, simulated and dis-
cussed in workshops with local experts and policy-makers (Feola et al., 2012).  

The third case study was focused on winegrowing in Northern California. Winegrowing is im-
portant both economically, contributing $61.5 billion to the state’s economy and producing over 
90% of wine in the US, the world’s fourth largest wine producer, and culturally, drawing tourism 
(Nicholas and Durham, 2012).) The Vulnerability Scoping Diagram was used along in-depth 
semi-structured interviews and ranking exercises with winegrowers to examine farm-scale adap-
tive responses to environmental stresses, to understand the views and motivations of agricultural 
managers, and to explore adaptive capacity in practice (Nicholas and Durham, 2012). 

The fourth case study examined how cropping decisions in Gujarat, India are impacted by inter-
annual rainfall variability, market prices, and access to irrigation. This high inter-annual variabil-
ity in rainfall can be used as a proxy of climate variability and change that farmers will face in the 
future. 750 farmers were surveyed across a rainfall and irrigation gradient over three years to un-
derstand how a variety of socio-economic and biophysical factors influenced cropping decisions 
and adaptation strategies. Remote sensing and multivariate analyses were employed, and a com-
parison of self-reported yield and income data, allowed to assess whether these strategies were 
adaptive or mal-adaptive (Jain, 2013). 

Finally, the fifth case study focused on indigenous smallholder farmers’ decisions to participate 
(or not) in agro-industrial production of ‘low carbon’ commodity crops in upland Palawan, The 
Philippines. The objective of the study was to understand non-economic variables that influence 
indigenous farmers’ decisions to continue or abandon swidden cultivation and second growth and 
residual forests amidst enticements and pressures to engage in oil palm, jatropha, and natural rub-
ber production regimes. The study built on the Institutional Analysis and Development Frame-
work to incorporate the role of social constructions of the environment and environmental dis-
courses in actors’ decisions in an institutional setting. It drew from a survey of 529 smallholder 
households, in-depth interviews with 115 smallholder farmers, and participant observation for 
over 10 months in the province of Palawan (Montefrio, 2013; Montefrio and Sonnenfeld, 2013). 
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Discussion and conclusions 
 
The relevance of the analytical framework 
The case studies confirm the importance of the four spheres of knowledge that we identified and 
used as an analytical framework for studying farmer behaviour. In each case study and across 
different contexts and agricultural systems, we found that by addressing these questions we un-
veiled key dimensions of farmer behaviour (Table 1).  First, we found that social as well as bio-
physical conditions influenced farmer decision-making, although the specific combination of 
different factors was highly context dependent. Furthermore, we found that economic drivers or 
utility maximization motives were only partly able to explain decision-making, and that the so-
cially adaptive behaviour of farmers was of equal, or even more importance. This result confirms 
the significance of studying adaptation as a social process (e.g. Crane et al., 2011) rather than a 
technical response to external pressures. For example, integrating social and biophysical factors 
was essential to understand the factors affecting decisions regarding maize production and pesti-
cide use in Mexico and Colombia, respectively, where farmer decisions were adaptive not only 
with respect to biophysical (climate, level of pest infestation), but to social and cultural condi-
tions (food culture, social norms).  

Table 1: Analysis of the case studies. 

 
We also found that actors other than farmers play a predominant role in constraining farmer deci-
sion space. This was often connected to power relations and how they play out in access and use 
of physical (e.g. land) and symbolic (e.g. authority) resources. Thus, the case studies highlighted 
the sources of vulnerability and of persistence of unsustainable behaviours. For instance, social 
networks convey information on adaptive farming practices (California), although social net-
works might play a role only in reactive adaptation, and may be more difficult to mobilize for 
anticipatory adaptation (California). Social networks are often associated with power relations, 
whereby more powerful actors can exert influence on less powerful ones, or exclude them physi-
cally and socially from access to resources and farming options (enclosures in the Philippines).  

Case studies Spheres
Biophysical and social factors Actors and power relations Cross-scale and cross-level 

pressures
Temporal dynamics of behaviour

Mexico Sociocultural factors (symbolic 
value of maize) more important 
than biophysical ones.

N/A

Colombia Social structures (i.e. descriptive 
social norms and social 
construction of illness) were 
particularly important. The 
influence of difference factors was 
diversified for different pesticide 
practices.

Some actors (e.g. farmer's wife) 
exert direct influence, while peers 
exert indirect social pressure 
through social norms. Pesticide 
producers and sellers enjoy high 
social status and thus influence 
farmer decision-making.

N/A Social-ecological and individual-
social dynamics (e.g. persistence 
or change of social norms) were 
investigated through a simulation 
model.

California Biophysical stressors and 
adaptation strategies, and social 
factors (demographic, farm 
tenancy, educational background) 
were investigated.

Peers who were close in the 
social network exert some 
influence on farmers, but the 
wider network, or other actors, 
did not.

Broader changes (e.g. in market 
trends and consumer demands) 
influence faremr decisions. 
Stressors at different scales 
elicited different responses 
(individual or collective; proactive 
or reactive)

Adaptation decisions on an 
ongoing (e.g. irrigation, pruning) 
and decadal (e.g. row direction) 
frequency were analysed.

India Biophysical factors (e.g. soil 
type) influenced farmer decision-
making more than social ones.

N/A A range of cross-sccale and 
cross-level stresors influenced 
farmer decision-making, including 
market price variability, monsoon 
patterns, and groundwater 
depletion resulting in reduced 
access to irrigation.

Farmers were studied for three 
years, but some fo the key social-
ecological feedbacks observed 
might unfold over longer 
timeframes.

The Philippines Biophysical factors were 
considered only in their social 
constructed nature. The symbolic 
meanings and economic changes 
associated with low carbon 
ccommodity crops strongly 
influenced farmer decision-
making.

Indigenous farmers interact with 
a range of actors (e.g. 
government officials, 
agricusiness representatives), 
which re-produces as discourses 
and social representation of the 
environment. Some actors exert 
a strong power of exclusion of 
indigenous farmers from access 
to land. 

Broader commodity market 
changes and climatic change 
influence land prices, crop 
profitability and soil conditions, 
thus constraining farmers' 
decision space.

The erosion of traditional cultures 
and changing production regimes 
and economic landscape (off-farm 
wage labour) is observed, with 
contrasting dynamics of 
abandonment and persistence of 
swidden agriculture.

National liberalization agenda cuts financial support for farmers and 
constrains smallholders to marginal role or subsistence in a 
transformed market.
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Next, we found that in all case studies farmer decision-making responded to multiple pressures, 
and that the latter can occur at different levels and be perceived, by farmers or policy makers, as 
being out of the control of farmers. For example climate change, market price variability and 
groundwater depletion serve as important drivers of behaviour in India. In the Philippines, biofuel 
and rubber development and as well as climate change significantly impact behaviour. Addition-
ally, national and international policy in Mexico had profound effects on smallholder maize pro-
ducers’ ability to continue selling maize. 

We also found that in order to understand farmer behaviour, a dynamic perspective is essential. 
For example, an analysis of the feedbacks between decisions and social and ecological structures 
proved essential to investigate behavioural change and pesticide risk reduction policies (Colom-
bia), patterns of adaptation to climate change (India), and willingness to participate in alternative 
practices (the Philippines). The persistence of maize producers in urbanizing Mexico could dras-
tically change over time as younger generations opt out of agriculture. In India, farmers alter their 
decisions from year to year based on variability in early monsoon indicators and market prices, 
yet few farmers are adapting to longer-term changes like climate change or groundwater deple-
tion. Thus, what seems to be a beneficial strategy (e.g. increasing irrigation during low rainfall 
years) may actually be a mal-adaptive strategy over longer, decadal time frames.  

Finally, and most importantly, the case studies show that these four aspects need to be addressed 
simultaneously. In fact, while no case study fully considered all four spheres and the respective 
questions (Figure 1, Table 1), where one sphere was overlooked the need for addressing it 
emerged during the research. For example, in the study of potato farming in Colombia, in which 
the role of cross-scale and cross-level pressures was not investigated, it was found that consider-
ing the local and national processes of social marginalization of peasants would have contributed 
to understanding the power relations among farmers and non-farm actors, which is a historical 
determinant of farmers’ disempowerment in the region. In the study of adaptation strategies in 
India, in which government policies and subsidies were not examined, discussions with farmers 
suggested that subsidies were likely strong drivers of behaviour given that they heavily factored 
into profit calculations that farmers made at the start of the growing season, when farmers decid-
ed which crops to plant. Finally, in the study of maize farming in central Mexico, in which the 
temporal dynamics of behaviour were not addressed, it was found that it was impossible to fully 
understand how the macro-scale processes such as climate and urban growth will affect farmers’ 
decisions to continue in agriculture: while maize production seems to persist in urbanizing Mexi-
co, this could drastically change over time as younger generations opt out of agriculture under 
climate and policy shifts.  

Researching farmer decision-making: lessons learned and open issues 
We suggested above that to avoid oversimplification in representing farmer decision-making, and 
thus inform adaptation and sustainability policy, four spheres of knowledge need to be addressed 
(Figure 1). However, we recognize that this entails the challenge of merging different paradigms. 
We therefore propose that to provide the understanding “that go beyond rather simple specifica-
tions of human decision making” (Schlüter et al., 2012:220), a methodological reflection on re-
search on farmer decision-making is necessary. Particularly, our comparative analysis suggests 
three limitations and one possible way forward.   

One common limitation that we encountered was that the methods or the theoretical frameworks 
adopted to address some spheres did not suit other spheres. For instance, some frameworks 
adopted in the case studies tend to frame decision-making into a static rather than dynamic per-
spective. This is the case of the Vulnerability Scoping Diagram used in the Californian case 
study, or the sustainable livelihoods framework, adopted in the Mexican one. On the other hand, 
the Integrative Agent-Centred framework (Feola and Binder, 2010), which focuses on the dynam-
ics of one specific action or farming practice, may fail to draw the attention of the researcher on 
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how that action or practice interacts with other actions enacted by the same farmer, thus poorly 
equipping the researcher to uncover multiple cross-level pressures.     

Another limitation highlighted is the limited timeframe of typical research project funding. While 
studying decision-making for multiple years gives some indication of dynamics in the system, to 
understand farmers’ responses and influences on the system, longitudinal studies over longer 
timeframes would be needed. Nevertheless, the case studies exemplify how this limit can be dealt 
with. In the study of potato farming in the Andes, a simulation model was used to project possible 
scenarios and discuss the behavioural and system dynamics triggered by different pesticide risk 
reduction interventions. In the study of swidden agriculture in the Philippines, qualitative data 
and ethnographic observations on the present situation were compared with existing ethnographic 
studies carried out in the past two decades in the same study area. Finally, in the Indian case 
study, looking at farmers’ responses to inter-annual variability in climate and market prices gave 
an indication to how farmers may respond to shifts over longer time scales. 

The methodologies adopted for data collection and analysis also appear to entail relevant trade-
offs that affect the possibility to address all four questions in a single study. For example, projects 
aiming at identifying behavioural patterns and their interactions with the social and biophysical 
environment at a large level (regional), might face the difficulty to uncover the social networks 
and power relations at lower levels (e.g. India). Moreover, while modelling coupled social and 
ecological processes is recognized to be useful to unravel dynamics in agricultural systems (An, 
2012; Schlüter et al., 2012), some of the theoretical frameworks and methods adopted in these 
case studies are more easily integrated with ecological modelling than others on account of their 
ability conceptualize feedbacks between social and ecological systems (e.g. IAC framework; 
Feola and Binder, 2010), or to generate quantitative rather than qualitative data.    

Finally, we found that one way to overcome the limitations and trade-offs that was adopted in the 
case studies was to use a triangulation research strategy (Khagram et al., 2010) combining mixed 
methods. The case studies compared offer several examples of combinations of methods, includ-
ing survey data and statistical and participatory simulation modelling (Colombia), quantitative 
household surveys and semi-structured interviews with government officials (Mexico), and social 
survey data and environmental data such as soil and water quality (India). While the strengths of 
mixed-methods in environmental change research have been pointed out (e.g. Poteete et al., 
2010), our research suggests that designing research to address each of the four research ques-
tions and respective spheres of knowledge in our framework will likely require using mixed 
methods to achieve a holistic understanding of farmer behaviour.  
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Abstract: Agriculture and forestry are particularly exposed to climate change. Although its ef-
fects are already tangible, stakeholders in these two sectors still face a lot of uncertainties about 
climate change and have difficulties in designing farming and forest systems adapted to the future 
climate. For these reasons, the Center for Studies and Strategic Foresight of the French ministry 
of agriculture carried out a foresight study, based on an interdisciplinary group of 30 experts. It 
aimed at designing adaptation strategies to climate change for agriculture and forest. This paper 
focuses on agriculture.  

Our approach started with 14 concrete case studies in France (9 in agriculture and 5 in forestry), 
accounting for the diversity in farming systems (cereals, winegrowing, fruit production, dairy 
breeding, etc.) and pedoclimatic conditions. For each case, we modeled the effects of climate 
change on the farming system around 2050, using agroclimatic simulations. Then, with the help 
of the expert group, we designed different technical adaptation options for each case. Afterward, 
we built four contrasting scenarios of socioeconomic context and matched the previous adapta-
tion options with these scenarios.   

Our results revealed three main adaptation strategies for cropping systems: securing yields 
through irrigation, avoiding water stress and diversifying crops. The most-likely chosen strategy 
strongly depends on possible future socioeconomic contexts though. In scenario "metropolization 
and consumerism", adaptation remains limited and based on technical optimization. In scenario 
"liberalization and focus on production", adaptation mainly relies on irrigation and negative envi-
ronmental impacts could occur. In scenario "a mosaic of areas and stakeholders", adaptation 
strategies are very heterogeneous and reinforce local specialization, which causes mixed envi-
ronmental effects. Adaptation to climate change is logically more pronounced in scenario "energy 
and environmental transition": cropping systems are deeply redesigned in order to enhance their 
resiliency through diversification and autonomy.  

Thanks to the AFClim foresight study, we thus brought new insights about resources and con-
straints for adaptation to climate change and showed that designing adapted cropping systems 
will require actions to raise awareness, collective action and integrated public policies. 

Keywords: agriculture, climate change, adaptation, case study, scenario, foresight 
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Introduction 
The planet’s climate is changing. Higher temperatures, shifting rainfall patterns and more fre-
quent extreme weather events are only a few of its symptoms. What the impacts of climate 
change will be like, and how far they will reach, have not yet been ascertained. However, some 
trends are already measurable today. The world’s average temperature has increased by 0.85 °C 
over the period 1880-2012 (IPCC, 2013). In addition, there is no longer any doubt that human 
activities have triggered these developments. 

Agriculture heavily depends on natural conditions, and is therefore especially exposed to climate 
change. Many essential parameters in this sector will change: inter alia, water availability will 
decrease, growing seasons will be longer, droughts will occur more frequently, and the risk of 
frosting will decline. Awareness of climate change is spreading, but that has done little to sway 
decisions over short-term issues today. The preparation work to roll out several of these adapta-
tion options tomorrow, however, needs to start today. This preparation work includes restructur-
ing farming operations in depth, blazing new trails to find new technical solutions, building new 
industries, etc. 

The fact that this topic is so complex, and that stakeholders are understandably struggling to 
grasp the issues associated with adaptation, prompted the French Ministry of Agriculture’s Cen-
ter for Studies and Strategic Foresight (Centre d'études et de prospective, CEP) to conduct the 
AFClim foresight study, to look beyond the short term and to understand our capacity to take ac-
tion, by exploring the various feasible adaptation options and then combining them with various 
possible scenarios. This study is not a forecast or planning exercise: it is rather a tool to raise 
awareness, trigger action and support decisions. 

While AFClim also deals with forestry, this paper only focuses on agriculture. It presents a few of 
the main findings contained in the full report312 published in 2013 (Vert et al., 2013). It first ex-
plains the methods and rollout, zooms in on one of the fourteen case studies to use it as an exam-
ple, describes the four scenarios created for this project, and sums up the main conclusions. 

AFClim foresight study methods and rollout  
The AFClim foresight study deliberately focused on the concrete and local aspects of climate 
change, in order to present the adaptation initiatives that farmers will be in a position to take from 
an angle that they can relate to. To do that, this exercise was based on the collective expertise of a 
group of approximately 30 people from a variety of fields and backgrounds, spanning profession-
als, researchers, government officials and civil society representatives. This group, chaired by the 
CEP, met a dozen times in 2012. Discussions were also based on available scientific literature, 
and on a set of quantitative data supplied by Météo France (France’s national meteorological ser-
vice). 

In order to root this study in local areas, the team followed a bottom-up approach (from local to 
national and particular to general). It started with 14 case studies in France, including 9 cases in 
agriculture (Figure 1), focusing on individual farming operations. The case studies were selected 
to illustrate the diversity in production systems (cereals, winegrowing, fruit production, dairy 
breeding, etc.), disparities from one region to another, and contrasting local climates as clearly as 
possible. The goal, however, was not to attempt to represent all situations on a countrywide scale.  

The case studies reflect real situations built from field data, for instance the INOSYS network 
(Fèvre, 2012). The description of the local climate and estimates of the changes underway were 
based on Météo France climate model ARPEGE (Déqué et al., 1994) and IPCC GHG emission 
scenario A1B. The timeframes for agriculture run through 2050. All the case studies are struc-
                                                 
312 Please see the full report for further information.  
http://agriculture.gouv.fr/IMG/pdf/CEP_Prospective_agriculture_foret_climat_cle0f7d9d-1.pdf 
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tured in exactly the same way. They start with a technical and economic analysis and a descrip-
tion of the area and its climate today. Then, Météo France data from the nearest reference station 
are used to estimate how the climate will evolve and the possible effects on farming system, ac-
cording to current scientific knowledge and in particular the Climator project results (Brisson and 
Levrault, 2010). Lastly, in light of the resulting threats or opportunities, the group of experts col-
lectively designed a series of adaptation options. Afterward, we built four contrasting scenarios of 
socioeconomic context and matched the previous adaptation options with the different scenarios 
(see part 4).  

Figure 1: The AFClim approach and the 14 case studies. Source: Villien and Schaller, 2013. 

  
1. Industrial crops in Somme 
2. Mixed farming and livestock in Meuse 
3. Dairy livestock farming in Côtes-d'Armor 
4. Uneven beech forest in Haute-Saône 
5. Arable crops in Cher 
6. Oak grove in the Loire basin 
7. Winegrowing in Beaujolais 
8. Douglas fir forest in Limousin 
9. Suckler herd in Creuse 
10. Maritime pine in Landes 
11. Irrigated corn in Landes 
12. Tree farming in Vaucluse 
13. Fir plantation in Mediterranean medium mountains 
14. Sheep rearing (meat) in Hautes-Pyrénées 
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Example of one foresight case study: winegrowing in Beaujolais 
 
The vineyard and area 
This winegrowing enterprise spans 14 hectares and markets “Beaujolais” and “Beaujolais villag-
es” wines. It has a 1.6 Annual Work Unit (AWU), meaning that this mostly family-run operation 
has a heavy workload. It produces 550 hectolitres of wine per year and sells 95% of its output in 
bulk, to merchants. The aging vines are almost exclusively Gamay. Some of them were recently 
grubbed up and replaced with Chardonnay. The machinery is aging but this vineyard has little 
debt. The €7,000 per AWU it generates, however, only provides this vineyard’s owners with a 
low income and they heavily depend on “Beaujolais Nouveau” sales. 

About one in four winegrowing enterprises in the Beaujolais area resemble this one, and vine-
yards account for almost half of the agriculture sector’s economic weight in the Rhône depart-
ment. The soil in this area is poor, shallow and often sloping. The climate is semi-continental, but 
benefits from its Mediterranean influence. The winters are cold and dry, and the summers hot. 
Watercourses throughout this area sink to very low levels. 

Climate change and its effects 
By 2050, rainfall between July and September will probably decline fairly significantly (-50mm 
compared to 1970-2000), entailing considerable water stress (P-ET0 reduced by 200mm) and 
lowering flow levels, which are already noticeably low. Annual mean temperatures will increase 
by 2°C, and temperatures will exceed the average of 32°C five times more often than in the re-
cent past (1971-2000). Phenological cycles should shift 8 to 10 days earlier. The high tempera-
tures could degrade the quality of the wine, but this vineyard will need to continue to meet AOC 
(Appellation d'Origine Contrôlée) standards nonetheless. The risk of wilting in summer will 
probably increase, and the low watercourse levels will allow very little margin for irrigation. 

The adaptation options 
Here are the four adaptation options the group of experts designed for this case. 

 Adopt practices to shield vineyards from the effects of high temperatures 
This first option is to limit the effects of high temperatures on grape seed quality by optimizing 
the use of space. This involves planting on the north-facing hillsides, or switching to certain prac-
tices including high trellising, mulching, no longer trimming leaves, etc. These techniques, how-
ever, may not be enough to avoid altering the quality of the wine. This in turn could jeopardize 
consumer perceptions and AOC standard compliance. 

 Maximize yields by developing irrigation 
This second option involves irrigating to maximize yields. This strategy would keep water com-
fort at adequate levels in the vineyard, but would involve substantial investment and would only 
be feasible if water is available (other uses, etc.) and in the vineyard areas that are not particularly 
steep, to avoid erosion. 

 Use vine varieties that are better adapted to water stress 
The third option would involve planting new vine varieties, which are more resistant to water 
stress. If irrigation is unfeasible, later grape varieties – Merlot, Syrah or Grenache, i.e. varieties 
that are better suited to hot and dry conditions – could be a few of the solutions. This, however, 
would entail forsaking AOC certification, which is only an option if the area’s entire wine indus-
try rallies together around new alternative initiatives. 

 Develop nut plantations and energy crops 
Shifting towards other crops is the fourth option. If the winegrowing industry descends into a 
crisis, operators could develop less water-intensive crops (nuts and energy crops) on the plots fit 
for mechanization, and consider forestation in the patches that are more sensitive to erosion. 
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The social and economic scenarios, and case study contextualisation 
The 14 case studies provided the core of the AFClim foresight exercise, and provided a technical 
angle on leads to adapt production systems to the effects of climate change. From the 5 case stud-
ies dedicated to cropping systems, we can identify three main adaptation strategies: securing 
yields through irrigation, avoiding water stress and diversifying crops.  

Implementing these ideas, however, raises social, economic and organizational issues. The group 
of experts therefore built four context scenarios on a national scale to factor in those issues. Then, 
they combined the options they had imagined for the case studies with each of the scenarios, ana-
lysed each combination in order to home in on the factors that will help or hinder efforts to adapt, 
summarizing them for each scenario.  

These scenarios were built using the eponymous method in foresight studies (De Jouvenel, 2004). 
The group collectively identified a corpus of social and economic factors that direct farmer and 
forester decisions, and clustered them into four components313. Then, they devised several cours-
es for each one. Various combinations of these micro-scenarios separated into components then 
made it possible to develop four larger scenarios. They provide plausible, consistent and deliber-
ately contrasting pictures of the future context surrounding French farms and forests (see box 1). 

The adaptation options in the case studies cannot be disconnected from their local context or ex-
trapolated to a national scale. In other words, the goal behind combining them with each of the 
scenarios, is not to concoct four self-sufficient national adaptation ‘plans’ but to identify the fa-
vorable and unfavorable contexts for the adaptation initiatives under review. These combinations 
were based on expert opinions at the workshops, and the principal criterion was consistency be-
tween the scenarios and adaptation options under review (Figure 1). The outcome of this work 
was then transferred onto two matrices1 to qualify the level of change in production systems on 
the ESR (for Efficiency, Substitution and Redesign) matrix (Hill and MacRae, 1995), and the 
strategy to cope with weather hazards (resistance or resilience; Dauphiné and Provitolo, 2007). 
Lastly, the summary for each scenario provides an overview of the adaptation approaches in agri-
culture, highlights the main drivers and the factors thwarting efforts to implement these ap-
proaches, and explores the potential economic, social and environmental consequences that these 
imagined futures can entail. 

                                                 
313 The four components: farmers and foresters; demands on farming and forestry; the European and international context; public 
policy and governance. In all cases, a single IPCC scenario (A1B) is used. 
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Box 1: The key aspects of the four social and economic context scenarios 
Scenario #1: Metropolization and consumerism 
Society becomes pervasively urban, acutely neglects rural areas and develops a utilitarian view of the environment. 
Demand for healthy goods (i.e. high nutritive quality and health standards) outweighs heterogeneous demand en-
compassing environmental concerns and production systems. Farming and forestry become economic sectors on a 
par with the others. The specific bodies disappear and the agricultural sector reorganizes to meet demand for healthy 
food downstream. The quest for competitiveness is the main driver pushing these changes. Economic growth is fee-
ble but regular. Petroleum prices are high and worldwide demand for agricultural commodities remains on a steady 
upward trend without any major crises. Government embarks on an advanced decentralization process, strengthening 
already powerful local authorities. Large metropolises and other urban areas leverage this opportunity to consolidate 
their influence over land management and public policy in general. 
Scenario # 2: Liberalization and focus on production 
Profitability rationale predominates, and trade liberalization and market-based regulation prevail. Emerging countries 
establish their presence as key players in the world’s economy. This development model is still powered by fossil 
fuel, at the expense of efforts to curb climate change. Government keeps its interference in economic enterprise to a 
minimum. CAP budgets nosedive. Farming and forestry become financial commodity markets, their specific bodies 
disappear and downstream sectors regulate the market. Farmers focus on production and on staying competitive. 
Severe tension on food and energy supplies shift the spotlight to output volumes in farms and forests, relegating 
environmental protection to the sidelines at best. 
Scenario #3: A mosaic of areas and stakeholders 
The view that globalization triggers instability leads the world to withdraw into ‘regional blocks’, and trade between 
those blocks shrinks. The ‘back-to-local’ trend is at work, and an extensive decentralization and relocation drive is 
set in motion in France. Government prerogatives are gradually transferred to local authorities, which are deemed to 
be in a better position to deal with the population’s requirements. This context leads civil society to assert its role in 
public affairs, and stakeholders join forces in networks pursuing common goals. Innovation and integration become 
the central goals shaping developments in renewed urban areas. Demands on farming sector flourish, and are geared 
to consolidate each area’s strength with a view to forming multipurpose areas furnishing local populations with liv-
ing environments, products and services. 
Scenario #4: Energy and environmental transition 
Demands on farming and forestry proliferate, encompassing high-quality food production, energy production, envi-
ronmental services and territorial development. Farmers are disinclined at first but eventually rally together and em-
bark on an environmental and energy transition. Policy to protect the environment and stem climate change slowly 
but surely gains legitimacy and enters into force as economies recover throughout Europe. Developed countries fi-
nally agree that an environmental and energy transition is the only way to go, and emerging countries follow suit, to 
the point where environmental and weather-related issues shift towards worldwide governance. 
 
In Scenario #1 (Metropolization and consumerism), marked by intense urbanization and sub-
dued environmental requirements, the adaptation options are associated with feeble driving adap-
tation strategies, and marginal system tweaking only enabling limited adaptation to climate 
change. In agriculture, efforts to adapt production systems hinge on optimizing technical re-
sources and on harnessing available resources, and the associated strategies depend on substantial 
production volumes in a buoyant economy. In grass-fed livestock farms, this entails adapting 
husbandry (grazing period and reproduction schedule) to the shift and the increase in grass 
growth. In perennial crops, it can involve forsaking typical products for consumers detached from 
local areas (e.g. winegrowing in Beaujolais, option 3). In the case of annual crops, decisions on 
water management foster farming circles and enable frequent irrigation, which in turn secures 
yields. Demand for healthy and inexpensive products predominates in this scenario, and farms 
accordingly focus on supplying them. All the necessary and available resources are leveraged, 
without radically altering production systems and without seriously considering the environmen-
tal concerns. 

In Scenario #2 (Liberalization and focus on production), the focus shifts to cost-efficiency 
and market-based regulation. Maintaining competitiveness in order to increase yields becomes 
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the top priority. This entails rolling out strategies to block the adverse effects of climate change, 
or to tap into its favorable upshot whenever possible. High prices for agricultural products en-
courage farmers to secure production volumes. They may therefore principally resort to irrigation 
for annual (e.g. arable crops in Cher or corn in Landes) and perennial crops (e.g. winegrowing in 
Beaujolais, option 2). The heavy investment and higher labor costs (compared to competitors 
elsewhere around the world) could nevertheless threaten a number of holdings (e.g. tree farming 
in Vaucluse). This competition and higher production costs would also be inauspicious in live-
stock farming. Many mixed crop-livestock systems may reduce breeding or even shift toward 
farming only. In this scenario, fiercer international competition will outweigh constraints associ-
ated with climate change. Adaptation initiatives will therefore remain fairly circumscribed and 
focus primarily on protecting production potential in the favorable areas. In other areas, the in-
vestments required to address weather-related constraints may be dismissed, and certain activities 
may shift to new purposes or be abandoned, notwithstanding the serious social consequences. 

Scenario #3 (A mosaic of areas and stakeholders) involves relocating economic activities, 
which will in turn prompt stakeholders to join networks pursuing common goals and afford local 
authorities a more prominent role. Each area bases decisions on its comparative advantages and 
priorities, leading to a diversified assortment of adaptation strategies on a national scale. In the 
farming sector, territories will probably specialize further. Their strategies will probably depend 
on the sector’s economic weight and on the local effects of climate change. The farmers who can 
harness these developments could focus on intensifying production (e.g. industrial crops in 
Somme, mixed farming and livestock in Meuse). On the other hand, vulnerable positions could 
locally weaken a number of industries and lead farmers to refocus on new purposes or abandon 
productions (e.g. winegrowing in Beaujolais, option 4). The broad spectrum of strategies and 
interactions in this scenario make it difficult to form an overall picture. The heterogeneous varie-
ty of efforts to adapt could also render policies requiring country-wide consistency complex, e.g. 
to reduce GHG emissions, manage water, etc. 

In Scenario #4 (Energy and environmental transition), the most advanced initiatives to adapt 
locally are quite logically favored, in particular via public policy incentives. The strategies will be 
concurrently based on diversification and/or enhancing self-reliance, and on converting the sys-
tems that will have trouble adapting to climate change. The bulk of those strategies will be aimed 
at reinforcing system resilience by striking a balance between food production, biomass produc-
tion and environmental services. In livestock farms, this will entail extensifying production to a 
greater or lesser extent, diversifying forage resources, and building protein self-reliance. Adapt-
ing crop production will involve harnessing synergies with efforts to tackle the major environ-
mental challenges, and hence entail extensive system redesign. Production will be redirected to-
wards crops that need less water (e.g. irrigated corn in Landes). Other cropping systems (e.g. ara-
ble crops in Cher, industrial crops in Somme) will develop conservation agriculture techniques. 
Scenario #4 entails the deepest-reaching transformation in farming production systems, to adapt 
in synchrony with efforts to address the other environmental challenges. It nevertheless raises 
questions about technical, economic and organizational support. 

Lastly, providing contexts to flesh out the adaptation options imagined for the case studies clearly 
highlights the variety of situations and the fact that there is no one-size-fits-all solution to tackle 
them all. In areas where climate change is expected to have moderate effects and resources are 
available, production systems will be altered modestly, mostly in order to ‘resist’ climate change. 
On the other hand, in areas where there is little room for maneuver and more substantial impacts 
are expected, more radical system reconfiguration needs to be considered, often with a view to 
increasing resilience. These changes will also ripple through other environmental issues (biodi-
versity, water management, etc.). Synergies between efforts to deal with these environmental 
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challenges and to adapt farms and forests will not be available every time. It will therefore be 
important to remain watchful, in particular with regard to reducing GHG emissions. 

 
Discussion and conclusions 
Climate change will significantly impact farms and forests, even though the impacts are difficult 
to discern today. The AFClim foresight study’s originality lies in its focus on 14 tangible case 
studies. This bottom-up approach nevertheless has limits. The simulations were based on a single 
IPCC scenario and therefore did not factor in the uncertainties surrounding climate change mo-
mentum and effects. As it used average figures, it only factored in climate variability from a qual-
itative perspective in the analysis (in particular as regards extreme weather events such as 
droughts and storms). Lastly, the necessarily limited number of case studies, compared with the 
wide variety of existing situations, limits this exercise’s bearing on a larger scale. 

These limits, stem from methodological choices, do not prevent this study from homing in on 
certain lessons and watchpoints. Water management is one of them. Climate change can exacer-
bate tension on this resource, but it appears to be one of the keys to adaptation in the case studies 
under review, via irrigation. It may be one of the workable solutions to maintain productive ca-
pacity, but mainstreaming it will raise availability issues in a context where water resources will 
be locally noticeably scarcer (Godot, 2013). 

More generally, the AFClim foresight study shows that there are technical levers to start adapting 
to climate change today. The first set of levers encompasses practices to deal with water stress 
(deferring grazing periods, crop cycles, etc.). Another is based on using varieties that will better 
withstand the new weather conditions. A third one combines the strategies to enhance production 
system resilience, and centers on diversification. 

However, given the fact that adapting to climate change ranks lower on farmers’ and foresters’ 
lists of priorities than other challenges, the chances that these developments will occur spontane-
ously are scant. They will only occur if the conditions are right and incentives are available. The 
conditions and incentives, in turn, hinge on government, professional and scientific research cir-
cles, and will involve a combination of support policy, regulation, and efforts to build new indus-
try channels and develop new crop varieties. This collective drive will only gather speed when 
awareness is widespread—which is not entirely the case yet. 

Ultimately, the cornerstone upholding every effective adaptation strategy is undoubtedly a con-
tinuous drive to raise awareness, disseminate knowledge, build learning capacity on the ground, 
and a proactive attitude on the part of all farming and forestry sector stakeholders. That is the 
goal behind the AFClim foresight study, and why it hopes to encourage discussions among indus-
try sectors, organizations and local areas. 
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Abstract: Climate change through increasing aridity disrupts nutrient cycles which are the basis 
of food production in agro ecosystems. Existing production systems in West Africa fail in main-
taining a good enough nutrient cycling at farm level. Adaptation of smallholders to climate 
change requires rethinking and adjusting their existing production systems in order to improve 
their nutrient balance and to ensure an efficient provision of food demand. They need to be sup-
ported in this way with open decision-making tools (agent-based model) based on nutrient cy-
cling and accounting for feedback loops. Adaptation capacities depend mainly on livelihood as-
sets endowment. Our project in the Ioba province, starts by identifying livelihood profiles of 
smallholders and their link to the actual nutrient management. Three communities of the province 
were chosen through a cluster analysis using NDVI index, land use map, soil degradation infor-
mation, and population density. Using soil map, six villages were randomly selected and 360 
farms were surveyed. Five farm-types were found: Better-off, cotton-and livestock-based farms 
(Farm-type I); Better-off, non-farm activities preference farms (Farm-type II); Pro-poor, 
labourless-and landless farms (Farm-type III); Medium income, labour-rich, marketable food 
crop oriented and educated farms (Farm-type IV); and Poor, insecure-land tenure, livestock based 
farms (Farm-type V). Existing fertility management strategies are linked to farm’s wealth, liveli-
hood orientation, land access, labour availability and supporting policies. Better-off farm-types 
intensify fertilizer use with livelihood orientation and supporting policies while less endowed 
farm-types (III and V) intensify fertilizer use with land constraint. 

Keywords: Climate change, Adaptation, Smallholder agro-ecosystem, Burkina Faso, Agent-
based modelling 

  

Introduction 
Climate change and its impact on farming activities are a growing issue through the world. Many 
research activities have been conducted on how farmers can adapt to these changes. A clear out-
come of this research is that farmers should reassess their farming practices to be able to adapt to 
persistent climate change. Modelling is a useful tool for guiding farmers’ decision making. Many 
models and tools have then been built to serve this purpose (McCown et al., 1995; McCown et 
al., 1996; De Jager et al., 1998; Van den Bosch et al., 1998; Belcher et al., 2004; Matthews, 
2006). However, there still is the need for open nutrient cycle-based models for applying farmers’ 
system design options of farm structure, accounting for decision making and including feedback 
loops. 
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In effect, farm production depends on the performance of the nutrient cycle threatened by climate 
change. With increasing climate variability farmers must be capable of quick adaptation respons-
es. To be capable of quick adaption behaviour farmers should be continuously adjusting their 
strategies to maintain good enough nutrient balance. They must consider shifting from one man-
agement mode of their farm to another along with the changing environment and available oppor-
tunities. Feedback loops existing in a system, here the farm, are key for understanding and evalu-
ating the adaptation capacity of the system. Through the feedback loop system, the human agent 
perceives the environmental status, reacts to it, transforms the environment with a retroactive 
effect on the decision-making process in itself and of other agents in a short-term fashion (Le et 
al., 2012). 

Below et al. (2010) highlight that adaptation is highly context sensitive. Beyond the environmen-
tal context it requires considering the livelihood assets endowment of farms (land, financial re-
sources, skills, technologies, etc.). A farm might  be  well  endowed  in  one  asset  but poor  in 
another and the type of poverty can  influence  the environment-poverty links (Reardon & Vosti, 
1995). With the same logic, the type of asset poverty makes difference in human-environment 
relationship of two farms, and hence their adaptive capacity. Our study used the household liveli-
hood framework (Sconnes, 1998; DFID, 1999; Sherbinin et al., 2008) to identify smallholder 
farms types in the Ioba province and to characterize their management of nutrients at farm level. 
This work is the first step of a research project that is aiming at building an actor-oriented feed-
back loop system model for guiding the option of West African smallholder’s adaptation to cli-
mate change and moreover their transformation into resilient farms in the face of climate change. 

 
 
Material and methods 
 
Study sites selection and farms sampling 
The study zone is the Ioba province located in the Black Volta Basin, South West Burkina Faso. 
It lies between 10o42’-11o20’N latitude and 02o36’-03o25’ W longitude. The province is part of 
the South-Sudanian climatic zone. The climate is characterized by two seasons: a rainy season 
from end of April-May to October and a dry season from November to March-April. The wettest 
months are August and September while the hottest months are March and April. The average 
rainfall varies between 900 mm and 950 mm. The province experiences rain variability in time 
and space (MAHRH & GTZ, 2004). Following biophysical and demographical criteria that influ-
ence land use and nutrients use, three communities out of eight were selected to form the study 
area. On the basis of the two main soil types in the study area, two villages (one per main soil 
type) were randomly selected per community to serve as study sites. Six villages were randomly 
selected: Pontieba and Loffing in Dano community, Babora and Dibogh in Koper community, 
and Kolinka and Bekotenga in Ouessa community. Sixty farms were randomly sampled per vil-
lage. Farms are represented by their household for the survey. For each village, we used the list of 
households, as exhaustive as possible. Random sampling was performed within STATA software. 
In total, 360 of the 1,232 households were sampled (29.22% of total households). The data was 
collected during dry season 2013 (January-February) using a semi-structured questionnaire which 
gathered socio-demographic data, geographical data, and information on farms’ livelihood.  

Method for identifying farm-types 
To identify typical farms in the study area, we used a two steps-method: at first a Principal Com-
ponent Analysis (PCA) and then a K-mean Cluster Analysis (CA). The choice of the entry varia-
bles for the Principal Component Analysis (Table 6) was guided by the household sustainable 
livelihood framework which groups livelihood assets into five main types of capital (Sconnes, 
1998 ; DFID, 1999 ; Sherbinin et al., 2008): Physical capital (basic infrastructures, tools, and 
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equipment); Natural capital (natural resources stock: land, water, air, forest resources, etc.); Fi-
nancial capital (available cash or equivalent: savings, livestock, regular inflow of money such as 
pension, transfer and remittance, etc.); Human capital (knowledge, skills, labour, and capabilities 
to pursue and achieve livelihood goals. It allows valuing the other assets); and Social capital (so-
cial networks, membership to organizations or groups). 

Table 1: Variables considered in Principal Component Analysis (PCA) 
Variable name  Brief definition Source* 

Human capital 
H Age members Average age of household members C 
H Age of the labour Average age of household labour C 
H Head education  Number of education years of the household head C 
H Size Size of the household D 
H  Labour Labour amount of the household (workers) C 
H Dependency Dependency ratio of the household C 

Natural capital 
F Holding lands Total land area (ha) the farm possesses C 
F Holding per capita Farm land possession per capita (ha per capita) C 
F % cereal area Share of cereals within cultivated lands of the farm (%) C 
F % cotton area Share of cotton within cultivated lands of the farm (%) C 
F % cash crops Share of cash crops within cultivated lands of the farm (%) C 
F % owned land Share of owned lands within cultivated lands of the farm (%) C 
F % user right land Share of user right lands within cultivated lands of the farm (%) C 

Physical capital 
F Transport Number of transport means (Bicycles, motorbike) of the household C 
H House equipment Number of house equipment (Mattress, bed) of the household C 
F Traction animals Number of traction animals the farm possesses D 

Financial capital 
F Gross income Annual gross income of the farm (CFA) C 
F Gross income/capita Annual gross income per capita (CFA per capita) C 
F % crop income Share of crop income within gross income (%) C 
F %  livestock income Share of livestock income within gross income (%) C 
F %  non-farm income Share of non-farm activities income within gross income (%) C 
F %  transfer income Share of transfer income (pension, gift) within gross income (%) C 
F TLU Tropical Livestock Units of the farm (%) C 
F TLU/capita Tropical Livestock Units per capita (TLU per capita) C 
F TLU/ha Tropical Livestock Units per unit of cultivated land (TLU ha-1) C 

Geographical variables 
H Distance paved road Average distance of the household to paved road (km) R 
H Distance main town Average distance of the household to main town (km) R 
*D= Direct extracted from the questionnaire; C= Compound information calculated based on information coded in 
the questionnaire; R= Extracted from map reading. 
 
Analysing farm-type soil fertility management 
Soil fertility management strategies in use by farms are the result of decision making, given their 
knowledge and the information their perceived from their environment (within farm, neighbour-
hood, etc.). Analysis of this management is done through descriptive statistics of data collected 
during the surveys. 
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Results and discussions 
 
Livelihood based typology of the farms 
The scores of principal components (10) with Eigen value greater than or equal to one were used 
to run the K-mean cluster analysis with the Knee method as decision method for the number of 
clusters. Five optimal classes were found. The livelihood dimension structure shown by the radar 
diagram constructed using standardized variables (Fehler! Verweisquelle konnte nicht gefun-
den werden.) and the composition of the income helped to characterize the identified farm-types. 

Farm-type I: Better-off, cotton-and livestock-based farms. They represent around 31% of study 
sample. They have highest revenue (109,577 FCFA per capita), and are most endowed in land 
resources (0.98 ha per capita). Cotton usually requires having enough land; the bigger the 
cropped area, the higher the profitability of cotton production (PAFASP and CAPES, 2011). 
Livestock forms the biggest share within annual gross income (nearly 54 %). In the study area 
and Burkina Faso in general, cotton is regarded as the main non-food cash crop, and livestock is a 
form of capitalization of financial resources drawn from cotton. Cotton revenue is partly reinvest-
ed in livestock that can be sold out and the money used in case of food shortage. 

Farm-type II: Better-off, non-farm activities preference farms. They form 30 % of the study sam-
ple. They are also among high revenue farms, but have lower gross income per capita compared 
to the farm-type I (107,343 FCFA per capita). They have the lowest dependency ratio among the 
five farm-types (0.22) and their head are more educated than those of the farm-type I (1.83 
against 1.12 years of classic education for farm-type I). Their main resource is non-farm activities 
(trade, salary, pension, etc.) which are providing up to 77.32% of annual gross income. 

Farm-type III: Pro-poor, labourless-and landless farms. This group represents 21% of the study 
sample. Its farms have the lowest revenue per capita: 78,236 FCFA per capita. There are charac-
terized by highest dependency ratio (0.84), lowest available labour (4 workers) and lowest land 
resources (0.72 ha per capita). Livestock forms biggest share within annual gross income. 

Farm-type IV: Medium income, labour-rich, marketable food crop oriented and educated farms. 
This group forms 9% of study sample. Members of this farm-type present medium income com-
pared to the others (101,529 FCFA per capita). They are the most endowed in labour (11 workers 
in average), have the most educated heads (3.52 years of classic education). A big proportion of 
their cropping land is allocated to marketable food crops production. These farms appear as farms 
with most diversified activities and income sources. Contrary to other farm-types, none of their 
income sources is forming half of annual gross income on its own: livestock forms 44.44 %, the 
non-farm activities almost 34 % and transfers up to nearly 6 %. 

Farm-type V: Poor, insecure-land tenure, livestock based farms, representing 8% of study sam-
ple. Their average annual revenue per capita is 86,413 FCA. They are characterized by insecure 
land tenure for they have in general only user-rights on the lands they are exploiting. The land 
holding is evaluated to 0.78 ha per capita. The share of livestock within annual gross income is 
58.52 %. Their livelihood strategy is built on livestock which mainly exploits common lands for 
pastures and does not require having necessarily own lands. 
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Figure 1: Key indicators of livelihood dimensions of the five farm-types 

   

The livelihood-based typology we found is supported by previous studies. Tittonel et al. (2005) 
found an alike typology in western Kenya: two wealthy classes relying on cash crops and non-
farm activities, two diversified middle class farms and one landless poorest farms class. In the 
Ioba province, but for a different study area comprising three villages, Gleisberg-Geiser (2012) 
came out with a less detailed typology: she found three farm-types: Diversified farms, Cash-crops 
oriented farms and Non-farm oriented farms. Our study is thus bringing more insight and preci-
sion in the structure of smallholder farms typology of the Ioba province. 

Soil fertility management by farm-types 
This section is looking at practices and measures farms use in managing their soil fertility: use of 
mineral fertilizer and conservation agriculture practices (organic fertilization, soil and water con-
servation technologies). 
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Mineral fertilization 
The fertilizer use intensity expresses the total amount of fertilizer (in Kilograms) used at farm 
level divided by the total rainfed cropped area (in hectares) of the farm. Table 2 shows average 
amount of NPK and NPK+Urea used per unit of cropped land. Farm-types I and IV are farms 
with highest fertilizer use intensities.  

Their financial endowment allows them to purchase fertilizer. For farm-type I, comprising big-
gest cotton producers, there is also the indirect effect of cotton production. In effect it is known 
that farmers usually divert fertilizer provided by cotton companies (through a credit system) for 
cropping cotton to cultivate other crops (PAFASP and CAPES 2011). Even though they are bet-
ter-off farms, farm-type II has lowest fertilizer use intensity (10.28 kg ha-1 for NPK and 14.86 kg 
ha-1 for NPK+Urea). This is because of their preference for non-farm activities; in investing they 
give low priority to agricultural activities. Pro-poor farms (farm-type III) perform better than 
Poor (farm-type V) and even have fertilizer use intensity close to Farm-type IV. Landless and 
labourless, they compensate by intensifying fertilizer use; while farm-type V, better endowed in 
labour can rely on this labour to crop comparatively biggest areas and on manure use from their 
livestock. 

Table 2: Mineral fertilizer use intensity (kg ha-1) 
Farm-type Fertilizer n 

 X   

XMin XMax 95% CI 
Lower bound Upper bound 

I NPK 103 21.21 2.38 24.14 0.00 150.00 16.49 25.93 
NPK+Urea 103 28.96 3.23 32.82 0.00 200.00 22.54 35.37 

II NPK 100 10.28 1.37 13.69 0.00 55.17 7.56 13.00 
NPK+Urea 100 14.86 1.96 19.58 0.00 89.66 10.97 18.74 

III NPK 70 15.91 2.55 21.35 0.00 100.00 10.82 21.00 
NPK+Urea 70 24.59 4.04 33.83 0.00 200.00 16.52 32.65 

IV NPK 28 16.74 2.64 13.98 0.00 60.00 11.32 22.17 
NPK+Urea 28 25.41 3.88 20.54 0.00 80.00 17.45 33.37 

V NPK 27 13.93 3.68 19.10 0.00 69.23 6.37 21.48 
NPK+Urea 27 20.04 5.07 26.35 0.00 92.31 9.62 30.46 

Total NPK 328 15.77 1.10 19.97 0.00 150.00 13.60 17.94 
NPK+Urea 328 22.69 1.58 28.58 0.00 200.00 19.58 25.79 

Note:  
n: group size (i.e., number of households for each group) 

X : Mean value of variable X; X : Standard deviation of the mean, 

X
e.S : Standard error of the mean; X Min: minimal value of variable X, 

X Max: maximal value of variable X; CI: Confidence interval 

 
Conservation agriculture 
We looked at main conservation agriculture practices in the study area as shown in Table: (i) the 
recycling of crop residues consisting of re-using crop residues either through composting or 
ploughing techniques that bury crop residues on the plots; (ii) use of animal dung gathered from 
the farm’s enclosures or from outside farm; (iii) use of stone bunds. Farm-type I, IV and II are 
those recycling the most their crop residues through composting mainly, with 26.67 %, 24.14 % 
and 23.53 % of their members using this practice respectively. Beside the fact that composting 
requires a training to acquire good practices, it also requires having enough labour at disposal to 
gather crop residues and manure to the compost pit, water the pit and take care of the compost 
(turning over the compost). If the fact that farm-type IV is better endowed in labour, can explain 

X Xe.S
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the high use of composting, farm-types I and II either have good financial resources to hire the 
labour needed for digging or are big biological cotton producers. In effect, these biological cotton 
producers benefit from a particular technical assistance of cotton producers union (UNPCB) as to 
how to perform a good composting.  

Farm-types IV and III (Poor and Pro-poor) have the highest proportion of farmers using animal 
dung with 39.29 % and 33.80 % respectively. This practice is relatively less demanding in labour 
compared to composting. This also obeys to a strategy from these two poorly endowed farm-
types: with less access to chemical fertilizer and low labour endowment, these farmers are resort-
ing to animal dung use to provide their land with nutrients.  As for stone bunds, apart from farm-
type III (labourless) which present the lowest proportion of farms using the technology (25.35 
%), all the others farm-types have at least 32 % of their members using stone bunds to preserve 
and improve soil fertility. Farm-type IV has the highest proportion (51.72 %) of farmers using 
this technology.  

Table 3: Use of conservation agriculture practices by farm-types (%) 
Farm-type Recycling crop residues Using manure Using stone bunds 

I 26.67 25.71 37.14 
II 23.53 26.47 32.35 
III 19.72 33.80 25.35 
IV 24.14 17.24 51.72 
V 21.43 39.29 42.86 

Total 23.60 28.06 34.93 

 
 
Conclusion 
On the basis of livelihood assets endowment, the study found in the study area five typical farms: 
two better-off farm-types, one is cotton and livestock based, and the second is non-farm prefer-
ence; a medium farm-type labour-rich and marketable food crop oriented; a poor, insecure-land 
tenure, livestock based farm-type; and finally a pro-poor, labourless-and landless farm-type. Soil 
fertility management characterization of these five farm-types showed there is a correlation be-
tween the livelihood profile and fertility management options in use by farms. Wealth, livelihood 
strategy, land access, labour availability and existing policies are factors determining nutrient 
management strategies.  

- Better-off farm-types intensify fertilizer use with livelihood orientation and supporting policy. 
Better-off cotton-and livestock based farm-type (farm-type I) has best performance in chemical 
fertilizer use and recycling crop residues. The so called conventional cotton producers are max-
imizing on chemical fertilizer use while biological cotton producers focus on compost use. Bet-
ter-off non-farm preference farm-type (farm-type II) is less incline to investing in chemical ferti-
lizer use and seems to be turned on use of manure and stone bunds. 

-  Medium income, labour-rich, marketable food crop oriented and educated farms (Farm-type 
IV) that we consider as most diversified farms are also diversifying their sources of nutrient in-
put. They have relatively good fertilizer use intensity and the highest proportion of farms recy-
cling crop residue after farm-type I. 51% of them use stone bunds. 

- Least endowed farm-types (III and V) intensify fertilizer use with land constraint. The Pro-poor 
farm-type, landless and labourless (farm-type III) focus on intensification of mineral fertilizer 
while Poor, insecure-land tenure, livestock based farm-type (farm-type V) intensifies less and has 
a bigger proportion of farmers using manure. 
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Abstract: Increased weather variability as predicted in current climate change scenarios is par-
ticularly challenging on sandy soils where the soil does not buffer well against shortages of wa-
ter: Plant breeders increasingly attempt to find crop genotypes that can cope with these stress 
situations. While current variety recommendations are based on replicated small-plot trials in a 
specific region for which the trial is thought to be representative, genotype x environment interac-
tions, genotype x management interactions, and increasing weather fluctuations make it increas-
ingly difficult to predict which variety will be best in a given environment. An alternative ap-
proach is therefore to decentralize variety trials and place them on working farms. However, alt-
hough on-farm trials offer potentially more relevance for direct variety selection on site, they are 
also likely to be subject to more noise and trial entries can often not be fully replicated. To evalu-
ate the relative merit of on-farm trials vs. fully replicated trials conducted at experimental sta-
tions, we tested 6 maize varieties at four farms and at two stations in a region dominated by sandy 
soils. The variance of variety rankings over the years within each site was used as proxy to evalu-
ate the consistency of variety information gained at each location. For dry matter yield, on-farm 
trials showed both the highest and the lowest consistency of variety ranking, with the consistency 
being intermediate at the experimental stations. For some quality parameters, namely non-fiber 
carbohydrate content and starch content, the majority of on-farm trials showed more consistent 
variety ranking over the years than the most consistent of the two replicated trials. This suggests 
that in terms of year-on-year reliability of maize yield and quality, on-farm trials may have the 
potential to complement, or even to outperform replicated variety trials. For both types of trials 
however, there is also scope for decreasing technical sources of variation. 

Keywords: Genotype environment interactions; adaptation; on-farm research; stability 

 

 
Introduction 
Model-based climate scenarios predict an upward shift in the mean temperature and changes in 
the distribution of precipitation for the coming decades (Stocker et al., 2013). In addition, it has 
been predicted that climate change also involves a rise of weather variability, i.e. increasing devi-
ations from the mean (Schär et al., 2004; Motha and Baier, 2005; Hansen et al., 2012), although 
recent research has contested this view (Huntingford et al., 2013). In any case, however, climate 
change is likely to affect the frequency of at least some types of extreme weather events, and this 
will have impacts on the growth of terrestrial plants (Reyer et al., 2013).  

Such effects may be of particular importance when the capacity of the site on which plants are 
grown is low. This is the case in the East German region of Brandenburg where yearly precipita-
tion is less than 600 mm and light sandy soils prevail, showing a low buffer capacity against 
shortages of water. In this region, climate scenarios predict decreasing evapotranspiration in par-
ticular in the months of May to July (Gerstengarbe et al., 2003). In face of increasing frequency 
of extreme weather events, coupled with a poor ability of the soil to buffer against water fluctua-
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tions, the ability of arable crops to produce high and stable yields under highly variable environ-
mental conditions becomes more and more important (Döring et al., 2010; Urban et al., 2012). 
One possibility for adaptation on climate change is to cultivate varieties with a higher climatic 
tolerance such as temporal drought stress. In addition, it is necessary to create new variety selec-
tion strategies, which are more adapted to the local natural conditions and take the regional cli-
matic differences into account. 

Generally, variety choice can be based on fully replicated field trials conducted on experimental 
stations or on variety trials conducted on working farms. Experimental stations offer standardized 
techniques of gathering variety data and, because of replication ensure that data can be analyzed 
statistically. However, such trials are typically characterized by small plot sizes, which can result 
in substantial edge effects. By the use of machinery adapted for plot trials (e.g. for sowing and 
harvesting) that differ from farm scale machinery. In addition, farmers have been shown to be 
skeptical about the relevance of information from experimental stations, because transferability of 
results to local conditions on the farm remains questionable in their view (Rzewnicki, 1991). 
Therefore, both farmers and researchers have advocated on-farm research, to obtain more locally 
relevant information about variety performance in a decentralized way. While progress has been 
made in the past in terms of showing how to make on-farm trial more robust (Piepho et al., 2011; 
Thöle et al., 2013), constraints on the farm often mean that requirements suggested by statisti-
cians cannot be met in practice. With these complementary benefits and drawbacks of trials con-
ducted on-farm trials and on experimental stations, there is a need to know which type of trial 
provides more reliable information for on-farm variety selection. However, there is currently little 
quantitative evidence about the relative merit of the two different types of experimentation. 

This study therefore aimed to compare on-farm trials and fully replicated trials in the region of 
Brandenburg to support variety choice on agricultural farms, with a focus on the four main crops 
grown in the region, namely maize, rye, wheat and oilseed rape. Here we report results from the 
maize trials, including yield and quality data. The trial series was run as part of the INKA-BB 
project (Innovation network adaptation to climate Brandenburg Berlin). It was organized by a 
farmer-researcher network established in the INKA-BB subproject “Variety Strategies to Adapta-
tion on Climate Change”. 

 
Material and Methods 
The on-farm trials and the fully replicated plot trials were conducted over three years under dif-
ferent local conditions in cooperation with four agricultural farms in the study region.  

 
Field trials 
The regional situation of the farms represents the range of geo-ecological conditions in Branden-
burg with a gradient from north to south relating to soil, climate and weather (Table 1). The loca-
tions Groß Schönebeck and Trebbin are characterized by very light sandy soils and low yield 
potential (average 28 soil points). Passow and Groß-Gastrose represents locations with compara-
tively better soil conditions and higher yield potential (average 51 soil points). In both the repli-
cated and the on-farm trials, row width was 75 cm. On-Farm trials were set up as unreplicated 
strips, and two rows were harvested from four pseudoreplicated plots from each strip. The aver-
age length of these plots in the on-farm trials was 16.4 m (min: 8.1 m; max: 33.3), resulting in an 
average harvested area of 4 x 16.4 m x 1.5 m = 98 m² for each variety. The field trials on the ex-
perimental stations in Berlin-Dahlem and Thyrow were set up in a randomized complete block 
design with three replicates in each year and a plot size of 10 m x 3 m. In these trials, the central 
two rows were harvested from a length of 8 m, i.e. 1 m at each end of the plot as well as the outer 
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two maize rows were not included in the analysis in order to reduced edge effects. This resulted 
in a harvested area of 3 x 8 m x 1.5 m = 36 m² for each variety. 

Table 1: Experimental stations and on-farm locations in Berlin and Brandenburg. ‘German soil rating index’ repre-
sent a German system of classifying general productivity of an arable site, with 1 and 100 being the minimum and 
maximum respectively (Finnern et al., 1996). 

Type Name Acro-
nym 

Region Coordinates (latitude 
°N, 

longitude °E) 

German soil rating 
index 

Experimen-
tal stations 

Berlin-Dahlem DAH Berlin 52.46629,13.29924 35 
Thyrow THY Teltow-

Fläming 
52.25418,13.23679 28 

On-farm-
locations 

Passow PAS Uckermark 53.14035,14.10801 50 
Groß Schöne-
beck 

GSB Barnim 52.91136,13.52784 28 

Trebbin TRE Teltow-
Fläming 

52.19847,13.24494 27 

Groß Gastrose GRG Spree-Neiße 51.88270,14.64833 51 
 
Figure 1: Maize rows in on-farm trial harvested with trial harvest technology. 

 
At the beginning of the project, mobile weather stations were installed on all four farms, in order 
to assess the results in relation to locally prevailing weather conditions.  

Varieties 
Variety selection for the trials was based on the recommendations of the “State Agency for Rural 
Development, Agriculture and Land Reassignment Brandenburg” (LELF). In the years 2010-
2012 the maize varieties Kalvin (S 220), LG 30.218 (S 220), Mazurka (S 240), Torres (S 250), 
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Aabsolut (S 260), and Ingrid (S 260) were cultivated at all six locations. The values given in 
brackets indicate the silage maturity of maize. The German Federal Office of Plant Varieties 
specified these values based on the dry matter content at the point of harvest. The values are clas-
sified in three groups. Values of S 220 and below represent the “early” group varieties, the group 
“mid-early” contains varieties with values from  S 230 – S 250, and in group “mid-late to late” 
are values larger than S260 (BSA, 2013). Thus, in each of the three maturity groups two varieties 
were tested in the trials. In addition to the on-farm trials the varieties were cultivated in fully rep-
licated trials in Berlin-Dahlem and Thyrow, which are locations of the Training and Research 
Station of the Faculty of Agriculture and Horticulture of the Humboldt-University Berlin. On the 
farms, additional varieties commonly grown the region were included in the trial programme; the 
results of these additional varieties are not reported here. 

 
Harvesting technology and quality analysis 
In the on-farm trials the maize was harvested in the second half of September of each year, using 
trial harvest technology of the Training and Research Station of the Faculty of Agriculture and 
Horticulture of the Humboldt-University Berlin (Figure 1). In this way it was possible to quantify 
the maize yield of different varieties and locations more exactly than if farm machinery had been 
used for harvesting. For all locations the analyses of maize dry matter yield and quality of har-
vested plant samples were conducted in each of the three years. The analysis of the quality pa-
rameters were carried out in the Laboratory of the State Control Association Brandenburg 
(LKVBB) according to established laboratory standards (VDLUFA, 1976). 

Statistical analysis 
A common way to compare crop varieties across different locations is to use rankings of their 
performance within each test environment (e.g. Huehn, 1990; Vlachostergios and Roupakias, 
2008). Here, our aim was to compare the two different trial set ups (replicated trials at two loca-
tions and on-farm trials at four locations) in terms of their reliability of variety data.  

The rationale was to assess for each of the six locations how much the variety rankings varied 
over the three study years. In this case large variances of the variety rankings over the three years 
suggest that reliable information about which varieties performed best (or worst) at a particular 
location was difficult to obtain; conversely, low variance indicates high reliability of the infor-
mation gathered about variety performance. Put differently, the variance of variety rankings over 
the years within each site was used as proxy to evaluate the consistency of variety data gained at 
each location. At the same time, these variances correspond to Huehn’s stability parameter Si

(2) 
(Huehn, 1990).  

In addition, the maize data was analyzed with a mixed model approach using site and year as ran-
dom factors and variety as fixed factors to compare variety performance. Varieties were com-
pared to ‘Ingrid’ as a control variety using Dunnett’s test, since Ingrid showed the highest mean 
dry matter yield. 

Results 
The variety testing showed considerable site-specificity of the differences among the varieties. 
Therefore, no common variety recommendation could be given for the study region as represent-
ed by the set of trial sites.  

Comparison of variety means: dry matter yields  
Despite the underlying differences in soil quality at the six different trial sites (Table 1), dry mat-
ter yields, averaged over the three study years showed only relatively small differences between 
the sites (Table 2). For instance, despite the low yield potential at Thyrow (28 soil points) the 
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mean yield achieved there was nearly the same over the three years as obtained at the location 
with the generally higher yield potential (Berlin-Dahlem, 35 soil points). 

However, as reported elsewhere (Klepatzki et al., 2013), the yield fluctuations over the years at 
the locations were related to soil quality, i.e. the light sandy soils showed higher yield variability 
than the better sites. Dry matter yields of varieties Aabsolut and Torres were not significantly 
different from control variety Ingrid, whereas differences between Ingrid and the other three vari-
eties were significant. 

 
Table 2: Mean maize yields (dt ha-1 DM) of six different varieties in on-farm (GRG, GSB, PAS, TRE) and fully 
replicated trials (DAH and THY), means over three years (2010-2012). 

Variety DAH THY GRG GSB PAS TRE Mean 
Aabsolut 188 190 196 165 162 181 180.2 
Ingrid 187 191 197 161 172 186 182.4 
Kalvin 175 175 160 162 165 184 170.3 
LG 30.218 168 163 181 144 162 161 163.1 
Mazurka 170 159 168 157 164 164 163.6 
Torres 182 184 186 171 182 188 182.2 

Mean 179 177 181 160 168 177 173.6 

 
 
Comparison of variety means: quality  
Among the quality parameters, relatively large differences between varieties were observed for 
crude fat (CL, 35.6% difference between maximum and minimum) and starch content (ST, 
26.1%), whereas differences between varieties were small for usable crude protein (UCP, 5.3%), 
metabolisable energy (ME, 4.8%) and enzyme digestible organic matter (ELOS, 5.0%) (Table 3). 
Differences between individual varieties and the control variety Ingrid were significant for Kalvin 
(all parameters except RA and NEL); LG 30.218 (all parameters except CP, CL, and RNB); Ma-
zurka (all parameters except RA and NFC); and Torres (all parameters). In contrast, differences 
between Aabsolut and Ingrid were non-significant for all parameters except ST. 

Table 3: Comparison of quality parameters in g kg-1 DM (means over three years over all locations) 

Variety CL CP UCP ST RNB CF ME NEL oNDF NFC ELOS RA 
Aabsolut 19.5 67.4 125.1 275.8 -9.2 200.9 10.5 6.3 480.1 393.7 700.3 39.3 
Ingrid 18.8 67.6 123.6 248.2 -9.0 210.7 10.4 6.2 494.3 379.6 686.1 39.7 
Kalvin 21.2 74.3 128.6 296.6 -8.7 184.8 10.7 6.5 461.8 404.1 710.2 38.7 
LG 30.218 20.2 69.9 127.8 313.1 -9.2 187.4 10.7 6.5 459.7 413.0 720.6 37.1 
Mazurka 21.8 76.1 128.6 292.7 -8.4 190.0 10.7 6.4 472.6 389.3 703.8 40.2 
Torres 25.5 71.2 130.1 302.5 -9.4 184.8 10.9 6.6 456.2 411.4 720.3 35.7 
Mean 21.2 71.1 127.3 288.2 -9.0 193.1 10.7 6.4 470.8 398.5 706.9 38.5 

Parameters: Crude fat (CL), crude protein (CP), usable crude protein (UCP), starch (ST), ruminal nitrogen balance 
(RNB), crude fiber (CF), metabolisable energy (ME), net energy content for lactation (NEL), organic neutral deter-
gent fiber (oNDF) non-fiber carbohydrate (NFC), enzyme digestible organic matter (ELOS), raw ash (RA) 
 
 
Comparison of on-farm and replicate trials 
Variety rankings of dry matter yield varied both between sites and between years (Table 4). 
Across all locations and years varieties Aabsolut, Ingrid and Torres were consistently better than 
the other three varieties. In terms of reliability of the dry matter yield data gained at each loca-
tion,  the on-farm trials showed both the highest ( Si

(2) =3.7) and the lowest ( Si
(2) =18.3) con-
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sistency of variety ranking, with the consistency being intermediate at the experimental stations 
(Table 5). 

Table 6 shows the variability of the rankings for the quality parameters in g kg-1 dry matter for 
the examined locations. As can be seen the parameter non-fiber carbohydrate (NFC) presented in 
all on-farm trials more consistent variety ranking over the years than the best of the replicated 
trials. For the other parameters there was a mixed picture, but in 10 out of 12 quality parameters 
at least one on-farm trial showed lower variability of the variety rankings than the best of the rep-
licated trials. For two quality parameters, namely non-fiber carbohydrate content (NFC) and 
starch content (ST), the majority (i.e. 3 or 4 out of 4) of on-farm trials showed more consistent 
variety rankings over the years than the most consistent of the two replicated trials.  

Table 4: Variety rankings of six maize varieties at six locations over three study years. 

site 
DAH THY GRG GSB PAS TRE 

Year* 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 
Aabsolut 1 3 1 1 2 3 3 1 1 2 2 3 2 2 6 1 4 4 
Ingrid 2 1 3 3 1 1 1 2 2 5 3 2 1 6 1 2 3 3 
Kalvin 3 5 4 4 4 5 5 6 5 4 1 4 4 5 4 4 1 2 
LG 30.218 6 6 5 5 6 4 4 4 3 6 6 6 5 4 5 5 5 6 
Mazurka 4 4 6 6 5 6 6 5 6 3 5 5 6 3 3 6 6 5 
Torres 5 2 2 2 3 2 2 3 4 1 4 1 3 1 2 3 2 1 

*Years: 1=2010, 2=2011, 3=2012 
 
 
Table 5: Mean ranks and Huehn´s Si(2) of the six maize varieties at the six locations: data for dry matter yield. 
 Variety DAH THY GRG GSB PAS TRE 

Mean ranks Aabsolut 1.7 2.0 1.7 2.3 3.3 3.0 
 Ingrid 2.0 1.7 1.7 3.3 2.7 2.7 
 Kalvin 4.0 4.3 5.3 3.0 4.3 2.3 
 LG 30.218 5.7 5.0 3.7 6.0 4.7 5.3 
 Mazurka 4.7 5.7 5.7 4.3 4.0 5.7 
 Torres 3.0 2.3 3.0 2.0 2.0 2.0 

Si
(2) Aabsolut 1.3 1.0 1.3 0.3 5.3 3.0 

 Ingrid 1.0 1.3 0.3 2.3 8.3 0.3 
 Kalvin 1.0 0.3 0.3 3.0 0.3 2.3 
 LG 30.218 0.3 1.0 0.3 0.0 0.3 0.3 
 Mazurka 1.3 0.3 0.3 1.3 3.0 0.3 
 Torres 3.0 0.3 1.0 3.0 1.0 1.0 
 Sum 8.0 4.3 3.7 10.0 18.3 7.3 

 
 
Table 6: Variability of variety rankings with regard to the quality parameters, calculated as Si(2) summed over all six 
varieties as in Table 5. ‘Best rep’ represents the replicated trial with the lowest Si(2), ‘Median rep’ is the median 
value for the two replicated trials. 

Yield CL CP UCP ST RNB CF ME NEL oNDF NFC ELOS RA 
Site (dt ha-1) (g kg-1 DM) 
DAH 8.0 6.3 6.3 9.3 13.7 6.3 10.7 11.0 12.7 14.7 21.3 14.7 11.7
THY 4.3 13.0 9.3 11.0 11.0 11.3 18.3 16.3 18.3 18.3 21.0 19.3 19.7
GRG 3.7 4.7 4.0 7.3 12.7 10.7 14.7 16.0 16.0 16.7 18.7 16.7 14.0
GSB 10.0 8.3 15.3 10.7 6.0 22.0 6.0 5.7 7.0 5.3 8.3 21.3 21.7
PAS 18.3 8.3 9.0 4.7 8.3 6.7 8.0 6.3 6.3 6.7 9.0 7.3 16.7
TRE 7.3 13.3 9.0 11.3 10.3 12.7 14.0 13.7 13.0 15.3 11.3 10.3 17.7
Median 7.7 8.3 9.0 10.0 14.0 11.0 12.3 12.3 12.8 15.0 15.0 15.7 17.2
Best rep 4.3 6.3 6.3 9.3 13.7 6.3 10.7 11.0 12.7 14.7 21.0 14.7 11.7
Median rep 6.2 9.7 7.8 10.2 14.0 8.8 14.5 13.7 15.5 16.5 21.2 17.0 15.7



 

2024 

Parameters: Crude fat (CL), crude protein (CP), usable crude protein (UCP), starch (ST), ruminal nitrogen balance 
(RNB), crude fiber (CF), metabolisable energy (ME), net energy content for lactation (NEL), organic neutral deter-
gent fiber (oNDF) non-fiber carbohydrate (NFC), enzyme digestible organic matter (ELOS), raw ash (RA). 
 
 

Further, 2 out of 4 on-farm trials showed more consistent variety rankings than the most con-
sistent of the replicated trials for the usable crude protein (UCP), crude fiber (CF) metabolisable 
energy (ME), net energy content for lactation (NEL), organic neutral detergent fiber (oNDF), and 
enzyme digestible organic matter (ELOS). Thus, our results suggest that for a considerable num-
ber of parameters replicated plot trials at experimental stations do not necessarily outperform on-
farm trials in terms of consistency of variety rankings. 

Discussion 
Usually, variety trials on experimental stations are characterized by relatively small plot sizes. In 
addition, sites of experimental stations are typically selected for homogeneous soil conditions. 
Thus, underlying heterogeneity of soil conditions are expected to be low in such trials. In con-
trast, on-farm trials, with their larger plots size, the use of pseudoreplications and potentially less 
careful site selection, can be expected to show comparatively large underlying soil heterogeneity 
within a trial. As a consequence on-farm trials would be predicted to show smaller reliability than 
trials conducted at experimental stations. However, the results of this study indicate that in terms 
of year-on-year reliability of maize yield and some quality parameters, on-farm trials may have 
the potential to complement, or even to outperform replicated variety trials.  

One possible reason for this outcome may be that year x variety interactions may generally be 
stronger than interactions between variety and soil conditions within sites, so that the effects dis-
cussed above may just not relevant. Underlying mechanisms for the observed results however, 
remain speculative. In general, our results are preliminary in that they are based on a relatively 
small data set. Therefore, more research with a larger number of stations and on-farm locations, 
and conducted over a longer period time. In any case however, experiences obtained during the 
variety trialling here show that there is also scope for decreasing technical sources of variation for 
both types of trials. 

 
Conclusions 
In summary, we have shown that on-farm experiments can generate valuable information about 
variety performance and adaptation to site conditions in arable systems on comparatively margin-
al sites. Thus we have demonstrated that on-farm trials allow a practically relevant complementa-
tion of regional variety testing. This is of particular importance when resources for state-funded, 
i.e. official variety testing are being cut, so that regionally relevant and independent information 
on variety performance is increasingly difficult to obtain for farmers. Adaptation of agricultural 
production to climate change will require coordinated strategies. Our study supports the view that 
it is useful to build a regional network of on-farm trials when using variety selection as one com-
ponent of these efforts. Such networks are likely to be instrumental for mastering the multiple 
challenges lying ahead. 
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3 Highlights of the Workshops 

 
Farming systems and their challenges are manifold, however there were several topics which ran 
like a thread through the research papers and workshop discussions of the symposium. Those 
issues which emerged more frequently are presented in this section.  

 

Research methods 

Scientists are kept occupied by the question how to balance qualitative and quantitative methods 
in their research. A mix of both is regarded to bring best results (WS 1.1); however in interdisci-
plinary projects researchers are struggling with methodological problems (WS 2.7). 

The importance of including more systems thinking in research was highlighted by several work-
shops (WS 2.9, WS 3.3). 

Workshop 1.9 examined the contribution of farmers to landscape protection and biodiversity 
preservation. It appeared to be difficult to define indicators which would sufficiently assess the 
success of the farmers' work (WS 1.9). 

 

Workshop themes 

1) Innovation, knowledge exchange and learning 

A general frustration became apparent that scientific knowledge is difficult to put into practice. 
There is the perception that knowledge transfer is not effective, or “is it just the researchers’ 
view” (WS 3.1, WS 1.1)? Several suggestions were made during this year's symposium to over-
come the difficulties in implementation: 

Several workshops discussed the topic of stakeholder participation in research projects. There is 
a broad consensus that the complexity of environmental systems needs to be represented in a 
broad spectrum of actors, which sometimes is not yet achieved (WS 1.1). Stakeholder representa-
tion and selection are important success factors, however are often done in a superficial way (WS 
1.7). It appears that the tackling of this complexity needs further consideration. Besides, a clear 
communication of benefits for all actors, e.g. new knowledge, might improve the stakeholder 
participation (WS 1.6, WS 1.7). 

The issue of how to promote research into political processes emerged in several workshops. The 
policy level is indispensable for change but a lack of political will endangers a prospective sus-
tainable agriculture (WS 2.2). A suggestion was made to broaden the target group of IFSA sym-
posia and specifically address policy makers to familiarize them with current developments. For 
instance, the concept of ‘Agricultural Knowledge and Information Systems' (AKIS) is not famil-
iar to all actors on national level in EU member states which is expected to have consequences 
for future EU policies (WS 1.7).  

Furthermore, the integration of farmers' knowledge into policy measures involves a lot of bene-
fits, however a bottom-up knowledge flow still has to face a lot of obstacles.  

Workshop 1.8 brought up the idea about intermediary actors/innovation brokers who bring 
stakeholders together and create a save ground for innovation networks. Behind the idea lays the 
assumption that relevant knowledge for stakeholders in farming systems is emerging from inter-
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action rather than streaming from research to user. Thus, good results are expected to emerge 
after investing in relationships. The main question is, how can agricultural advisers fill in that 
role (WS 1.8)? With regard to relationships, workshop 1.2 questioned the exchange between ad-
visory systems and highlighted the need for improvement and support of interlinkages. 

The experience from workshop 1.6 shows that on-farm research projects create the opportunity 
to work across disciplines (focus is on whole system), build relationships and upgrade partici-
pants’ skills about the system. Thus, the method might be able to contribute to a more efficient 
knowledge transfer.  

There is a strong interdependence between farmer and consumer (WS 2.2). Both sides could 
benefit from this relationship when communication loops give feedback, however this gets more 
difficult if the distance between producer and consumer increases, as it usually does nowadays 
(WS 2.1).   

The researchers, who suggested an improved implementation of scientific knowledge, are looking 
forward to more exchange at the next symposium. 

To move towards a more sustainable agriculture, learning process is of utmost importance. A 
combination of learning approaches, such as learning on a collective level and on farm-level, are 
expected to have more impact (WS 1.2). However, the support of collaborative learning at local 
levels also requires adjustments on higher levels of action (WS 1.7).  

 

2) Feeding the future with sustainable agro-food systems: Alternative production, distribution 
and consumption views and approaches 

The topic of sustainable agriculture is clearly apparent throughout every research topic. In work-
shop 2.7 emerged the issue how sustainable pig farming and animal breeding could be estab-
lished. The scientists are eager to continue this discussion at the next IFSA conference. 

Workshop 2.1 aimed to learn more about how values are ensured in growth-processes in the or-
ganic food sector. There is still need of identifying drivers for healthy growth. Recently, new 
challenges emerged which ask for a value-chain perspective. It is required to offer a healthy 
growth session at the next symposium to deal again with these topics (WS 2.1). 

Within the topic of agro-ecological development of animal production, the issue of labeling and 
its relations to transition and marketing emerged (WS 2.2). It appears that the discussion had left  
open questions and therefore needs more consideration. 

Lately, 'localness' became an important key word. However, it appears that there are still many 
black spots which need enlightenment through more dialogue and research (WS 2.4), e.g. what is 
meant by “local” in this context (WS 2.4, WS 2.8)? In workshop 2.8 the participants discussed 
how the demand of urban citizen and could meet strategies of peri-urban/urban suppliers (WS 
2.8). They would like to give more attention to the question how to make local institutions join 
the urban food systems (WS 2.8)? 

Workshop 2.9 discussed the effects of the Common Agriculture Policy (CAP) of the European 
Union and highlighted that the policy should be tunable also on local levels to increase its effec-
tiveness (WS 2.9). Since the CAP is supposed to have a significant influence on daily agricultural 
practices and decisions, the topic is expected to trigger further research. 

Workshop 2.5 drew attention to the co-benefits of alternative agro-food systems to health and 
emphasized that the topic needs more attention at future IFSA symposia. Agriculture has huge 
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potential to influence health and sustainability positively, but needs to bridge the sectoral gap and 
perceive its new role as a health promoter (WS 2.5). Through short food supply chains, Agricul-
ture is well placed to affect health and sustainability by treating them as interconnected. For this, 
different types of interactions between producer and consumer are very important (WS 2.5). Here 
again emerges the issue of how to create opportunities for interactions (see theme 1)? 

 

3) Climate change: Farming system approaches to mitigation and adaption 

Workshop 3.1 highlights that the societal influences on farming decisions are increasing. Experi-
ence shows that the (negative) consequences of making a change, which suits society, are not yet 
considered. For instance, on the one hand minimum tillage stores more soil carbon but on the 
other hand this soil cultivation needs more pesticides, such as Glyphosate (WS 3.1). 
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4 Field Trips 

4.1 Large-scale crop production on sandy soils  

 

In the federal state of Brandenburg there is one million ha of arable land available for farming 
activities. However, the fields are mainly characterised by sandy soils with comparatively low 
fertility and limited yield potential. This field trip explores potentials and limitations of arable 
land use in these environments and in anticipation of climate change conditions. 

The destination of the field trip was the region of Teltow-Fläming about 50 km south of Berlin. 
Due to glacial genesis, soils there show large heterogeneity. Structurally, land use is dominated 
by large-scale arable farms producing animal fodder and bio-energy. 

 

Agricultural cooperative Trebbin 

The agricultural cooperative Trebbin was founded in 1991 and is nowadays among the largest 
agricultural companies in Germany. The total farm area amounts to 4,100 ha agricultural land, of 
which 2,900 ha are arable fields and 1,200 ha are grassland. The main farm products are cereals, 
oil crops and cattle feed. The enterprise also operates an AD (anaerobic digestion) plant for bio-
gas production, several servicing centers for vehicles and building machinery as well as a hotel 
(http://www.agt-eg.de/agriculture_start.php?lang=en). 

 

Thyrow Agricultural Education and Experimentation Station 

The teaching and research station is 
part of Humboldt Universität zu Ber-
lin, Faculty of Agriculture and Horti-
culture. The station was founded in 
1937 and amounts to 13 ha. Experi-
ments concentrate on long-term field 
trials, the earliest of which were 
started in 1938. Aspects of crop rota-
tion, mineral and organic fertilisa-
tion, and irrigation are investigated. 
Here researchers focus on the devel-
opment of soil fertility on poor sandy 
soils. 

 

 photo: www.agrar.hu-berlin.de/ 
fakutaet/departments/daoe/bk/forschung/informe/bilder/, 
by courtesy of Humboldt Universität zu Berlin 
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4.2 Extensive grasslands on hydromorphic soils  

 

Hydromorphic soils cover about 44% of the area  in the federal state of Brandenburg region. 
They are principally used as grassland and, hence, affected by drainage and cultivation. Local 
climate trends intensify the importance of these soils according to their native functionality of 
carbon and water retention. 

The field trip exposed the participants to different hydromorphic soils and types of grassland uses 
in Brandenburg.The destination of the field trip was the region of Barnim, about 50 km North of 
Berlin. Due to glacial genesis, these soils show a large heterogeneity. Structurally, land use is 
dominated by large farms producing animal feeds and bio-energy. Precipitation is about 500 mm 
per year, which is less than the nationwide average. 

 

Extensive pasture on Gleysols 

The 250 ha large lowland is used as an extensive pasture since 1990. From May to October the 
cattle is fed on the meadows by regular turnover. In addition single parts of the lowland are 
mowed for hay production. The mean summer water table reaches 40 cm below surface and vege-
tation is dominated by Lolium perenne. Energy content of the growth certainly depends on time 
of harvest but reaches 6.34 MJ NEL per kg dry matter. 

 

Native fen soils - the kettle hole mire Diebelsee 

The Diebelsee is located in the northeast of Branden-
burg, within the UNESCO Man Biosphere Reserve 
„Schorfheide-Chorin“. Its surface area amounts to ap-
proximately 0.14 km2. The lake was created in the last 
glacial period (Weichselian; 110,000 to 10,000 BP) by 
the Scandinavian ice sheets amongst many other de-
pressions in the north-eastern part of Germany. The 
Diebelsee itself is a kettle hole mire and was formed by 
a large ice block that separated from the retreating gla-
ciers. The oldest peat found in the mire is dated 13,000 
BP (deposition of volcanic material: Laacher See Tephra) and was found 13.5 m below today’s 
lake level. 

 

The kettle hole mire Diebelsee is part of the 
Biosphere Reserve Schorfheide-Chorin (pic-
tures spring 2007). 
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4.3 Agroforestry systems  

 

The land use system which combines the production of trees and crops has several benefits which 
range from carbon sequestration, higher resource efficiency to less environmental impacts. The 
system is widely applicable, from afforestation, bio-energy production to silvopasture. 

However, agroforestry needs to be adapted thoroughly to a region’s characteristics. The field 
trip’s participants explored different opportunities and constraints for marginal and degraded 
lands. The destination of the field tour was the region of Cottbus, about 120 km southeast of Ber-
lin. The area called Lower Lusatia (Niederlausitz) is shaped by the lignite industry and extensive 
open-pit mining which is now under recultivation. 

The UNESCO Biosphere Reserve Spreewald protects a unique landscape of natural and artificial 
watercourses of the river Spree with typical marsh areas, small fields and lowland forests. 

Alley cropping in the Spreewald 

At the experimental site of the climate 
change adaptation project INKA BB re-
searchers and local practitioners investi-
gate prospective or alternative uses of 
alley cropping for farmers in Branden-
burg. These alley cropping systems con-
sist of fast growing trees on farm land 
and historical agroforestry systems (sil-
vopasture) in the Spreewald region. Their 
aim is to combine potential ecological 
advantages with required economic effi-
ciency and to develop practice-relevant 
management recommendations. 

Reforestation of the former mining area Welzow South 

The second stop was a demonstration 
site with alley cropping, short rotation 
plantation, agriculture and reforestation 
of post-mining areas. The approach of 
landscape restoration is highlighted by 
new wine yards and artificial water 
catchment. Here, research focuses on the 
initial development of ecosystems. 

Farming systems in Lower Lusatia 

A visit at the nearby large-scale agricul-
tural cooperative AG Forst e.G gave spe-
cific insights into production and man-
agement of agroforestry systems. The 
farm is engaged in dairy farming,       
cash crops and agroforestry. 
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4.4 Paradise lost? Food supply strategies in the metropolitan region 
of Berlin now and then…  

 

The field trip introduced the participants to different approaches to farming and food supply sys-
tems which have resulted out of historically very different situations but all approach the concept 
of resilience. 

The region north/north-west of Berlin is part of the federal state of Brandenburg and character-
ized by low rainfalls, predominantly poor soils and early summer droughts. Despite abundant 
surface waters agriculture is therefore expected to be particularly affected by climate change. 

A high share of the land area dedicated to natural parks, a national park and the UNESCO Man 
Biosphere Reserve Schorfheide-Chorin has fostered the development of organic farming in this 
region. Two of the farms visited are run organically. 

 

 

Eco-village Brodowin - Paradise fruits for millions? 

One of the farms in Biosphere Reserve Schorfheide-Chorin is the „Eco-village Brodowin“, Ger-
many’s largest biodynamic farm (1,400 ha). With 85 permanent employees and 30 seasonal 
workers the enterprise consists of a range of branches. The farm itself, with a wide range of ar-
able crops, vegetables and forages, a dairy herd, a milk goat herd and laying hens, as well as an 
organic dairy processing own cows and goats milk as well as milk from other farms to a wide 
range of dairy products. All produce is marketed via a farm shop, farmers markets, a box-scheme 
to the greater region of Berlin (4,5 Mio. inhabitants) and through a supra-regionally operating 
wholesaler. In total “Eco-village Brodowin” has an annual turnover of approx. 9 Mio Euro. 
Around 50.000 visitors to the farm each year learn about organic farming and the origin of their 
food. In addition to food production the enterprise is engaged in a range of innovation projects 
(e.g. as partner of the “Network Study Partner Organic Farm” of the University for Sustainable 
Development Eberswalde or the INKA BB project for developing climate adaptive farming sys-
tems) (Source: http://www.brodowin.de/). 

Eden – a living earth 

The „Vegetarian fruit growing colony” („Vegetarische Obstbaukolonie Eden e.G.m.b.H.“) was 
founded in 1893 in Oranienburg north of Berlin, with the aim to introduce farming to the urban 
population. Around the same time, driven also by the founders of Eden, the first “Reformhäuser” 
were established in Germany. This lead to a widespread distribution of the vegetarian movement 
and a critical reflection of food production, from which the organic farming movement also bene-
fited (Source: www.eden-eg.de/). 
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Farmers’ garden – an urban paradise? 

Farmers’ gardens originally were part of the subsistence strategy of farming families. Adapted to 
modern life styles the initiative “Farmers’ garden” (“Bauerngarten”) has set up an urban garden-
ing project in the metropolitan area of Berlin. Traditional elements like geometric seedbeds or 
mixed cultivation of flowers, vegetables and medicinal plants, herbs and spices are revived and 
participants are sensibilised for natural processes. The founders of “Farmers garden” consider the 
concept an appropriate means for increasing food sovereignty in urban areas (Source: 
http://www.bauerngarten.net/). 
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4.5 Urban agriculture in Berlin: From traditional peri-urban farming to 
self-harvesting and community-gardens 

 

Urban farmers explained their view on urban agriculture and which role urban agriculture should 
play in the city of the future. Throughout the excursion different urban and peri-urban farming 
system within or at the border of Berlin - the shifting zone from rural to urban landscape – have 
been visited. 

Bauer Mette 

Mette’s farm is located right on the border of Berlin within the small town Berlin-Buckow. He is 
one of last traditional peri-urban farmers of Berlin with the traditional wide range of production: 
From crop farming to stock breeding. Beside visiting his grain plantations, cattle, sheep, horses 
and pigs Berlin residents can also harvest flowers and strawberries on their own or come to his 
famous farm festival called „Buckower Strohballenfest“ (http://www.bauer-mette.de/). 

Bauerngärten 

“Bauerngärten” is a young small com-
pany dedicated to urban farming. The 
company pursues an innovative direct 
commercialization policy in urban and 
peri-urban organic farming. Its main 
product, to which the company owes its 
name, is the farming garden (Bauern-
garten in German), which consists in a 
community garden divided in individ-
ual plots for rent (with over fifty differ-
ent sorts of vegetables) where the ten-
ant can grow their own vegetables us-
ing tillage, seeds, tools, equipment, and 
irrigation provided by the compa-
ny (http://www.bauerngarten.net/). 

Allmende-Kontor 

Commons-Office” (Allmende-Kontor) 
is a network for urban agriculture and 
community gardens in Berlin, support-
ing participatory city development at all 
levels and aiming towards the vision of 
a reclamation of the city for public use. 
The “Allmende-Kontor community 
garden” has been initiated and started 
on April 16th, 2011 as a pioneer use on 
the former airport Tempelhof. With 
5,000qm and nearly 1,000 community 
gardeners it became one of the biggest 
community gardens in Europe 
(http://www.allmende-kontor.de/). 



 

2037 

5 Evaluation  
 

280 Participants from 33 countries participated at the 11th IFSA Europe symposium which makes 
it to one of the biggest IFSA conferences so far (table 1). About one fourth of the participants 
paid the student rate which reveals that the conference reaches quite a young target group. Re-
garding international attendance, more than 75% of the participants came from Western Europe 
of which nearly half originated from Germany, France and Italy. With only 7 participants, Central 
and Eastern Europe (CEE) is still underrepresented. 34 researchers originate from overseas, with 
a relative strong representation from Australia and New Zealand. As the main concern is Europe, 
strong efforts to increase the numbers of participants originating from CEE countries should be 
made in future. 

 
Western Europe Central & Eastern Europe America 

Finland 1 Kosovo 1 USA 2 
Greece 1 Hungary 2 Brazil 2 
Ireland 1 Latvia 2 Total 4 
Luxembourg 1 Poland 2   
Portugal 3 Total 7 Africa 
Spain 6   Cameroon 1 
Norway 7 Asia Nigeria 1 
Denmark 8 Jordan 1 Burkina Faso 2 
Switzerland 11 Lebanon 1 South Africa 3 
Austria 12 Usbekistan 1 Total 8 
Belgium 15 Malaysia 1   
United Kingdom 15 Total 4   
Sweden 16     
The Netherlands 17 Down under   
Italy 24 Australia 9   
France 47 New Zealand 9   
Germany 54 Total 18   
Total 239     

Table 1: Participants of the Symposium 
 
IFSA symposia shall facilitate the exchange between scientists and practitioners from all fields of 
farming systems. They should offer an environment which invites participants to share new find-
ings, experience lively discussions and connect with people. Learning processes are an integral 
part of the IFSA community and the members appreciate to receive feedback in how far they suc-
ceeded with their efforts. Subsequent to the 2014 symposium, participants were invited to an 
online evaluation. We received 84 responses, almost one-third of the IFSA participants. 80% of 
these were regular participants in the IFSA Symposium and the others were workshop convenors. 
For about 60% it was their first time at an IFSA Symposium. The vast majority comes from 
Europe, a few from Africa, Australasia, Latin America and North America. Half of the partici-
pants mentioned that they came to know about the IFSA symposium in Berlin via personal com-
munication. A quarter got informed via e-mail newsletter while ten percent used the website. 
Some commented that they participate in these symposia already for a long time.  
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4631

4 3

How did you like the organisation in general?

no answer

56

23

2 3

How did you like the workshops?

no answer

Conference organisation 

In general, the organisation seems having worked for the purpose of the participants (figure 1). 
More than half of them enjoyed it, more than one-third considered it satisfying and only three 
percent did not like it.  

Being asked about specific parts of the or-
ganization, participants also gave feedback on 
the book of abstracts: The majority enjoyed it 
while about one-sixth considered it satisfying 
and only five percent did not like it. Appar-
ently, it was of great help for orientation at 
the conference venue and for the participants’ 
workshop preparation. There were several 
recommendations that it would be useful to 
include an index of authors to find a specific 
abstract more quickly.  

Participants were also asked what constitutes a typical IFSA symposium. Most of them consid-
ered the field trips as characteristic of IFSA meetings. Interactive workshops, the conference din-
ner and the PhD course have been named by a large share as well. These issues will be examined 
in detail later on. 

Most participants of the evaluation also highlighted the importance of a sufficient number of cof-
fee breaks and open spaces since they create communication opportunities. There have been also 
suggestions regarding better networking opportunities. For instance, some participants experi-
enced the conference dinner as too noisy and requested to have a dinner next time which offers a 
more socialising-friendly environment. Other participants recommended integrating a networking 
platform on the website with short introductions of participants, support of social media use dur-
ing the symposium or a person functioning as a broker during breaks. Either of these options 
might be helpful for newcomers to get in touch with conference attendees. 

It appears that the catering was not comfortable for all participants to use it for recreation and 
social interactions. Most participants mentioned that it would have been better to offer more ac-
cess points to the catering during coffee breaks. Furthermore the lunch at the canteen seemed to 
be not that pleasant for such a number of participants. Suggestions were made, for instance, to 
increase the lunch break to 90 minutes which reduces the time pressure and would also give par-
ticipants more time for networking. A separate catering for lunch at the workshop venue would 
have been another alternative. However, since the symposium is held bi-annual in alternating 
countries, new solutions are required each time according to local circumstances. 

 

Workshops 

The workshops are the heart of each IFSA 
Symposium. Most of the workshop conve-
nors obviously have created a productive 
working atmosphere which also stimulated 
vivid discussions (figure 2). Two-thirds of 
the respondents evaluated the workshops 
very positive and one-quarter as satisfying. 
Only few did not appreciate them.  

Figure 1: Evaluation of conference organisation 

Figure 2: Evaluation of the workshops 
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48

10

3
9

How did you like the field trip you went on?

no answer

8

15

24

36

How did you like the opening event?

I did not 
participate

Figure 3: Evaluation of the field trips 

Figure 4: Evaluation of the opening 

According to the participants of the evaluation the following aspects could be improved:  

The workshop convenors were free to choose the format they think is most suitable for their pur-
pose. A large share of participants appeals to the organisers to offer more flexibility and diversity 
in presentation styles. Workshop 1.4, 1.7 and 2.11 were often mentioned as good examples, be-
cause they applied innovative formats such as the World Café. In one workshop the cross-reading 
of papers (each contributor is disputant of another paper) worked very well to initiate good dis-
cussions. However, the feedback shows that more encouragement might be required, e.g. explicit 
information for convenors on how to create more interactive workshops.  

About 20% wish to have fewer parallel workshop sessions which could be arranged e.g. by short-
ening the duration of field trips to half day, offering less workshops (be more selective) or offer-
ing poster sessions. Others mentioned that that there were too few participants per workshop and 
suggest that the papers might be regrouped with other workshops next time which would also 
result in a lesser number of workshops. 

 

Field trips 

Five field trips were offered. About three-quarter of those who went on a trip enjoyed it and one-
sixth considered it satisfying (figure 3). A negligible number of participants did not like it. Not all 
participants attended a field trip, maybe because they just had the time to attend one workshop 
day and departed right afterwards.   

Some participants suggested to have fewer 
stops and to shorten the trips to have more 
time for workshop sessions. Furthermore, 
some wish to embed the field trips more into 
the symposium, for instance by setting dis-
tinct learning objectives or link the trips to 
specific workshops. This may contribute to 
an improved attractiveness; however all field 
trips were fully booked before the sympo-
sium started. There might be other yet unre-
vealed reasons why participants changed 
their mind.  

 

Opening / Get together 

The conference has been jointly organised by 
Humbold-Universität zu Berlin and Leibniz 
Centre for Agricultural Landscape Research 
(ZALF). Both partners (and some others) 
were implementing the Innovation Network 
Climate Chance Adaptation Brandenburg 
Berlin (INKA BB). The IFSA symposium 
thus was dedicated to be the final scientific 
event of the project. The first evening respec-
tively the first get-together was used for 
presentations and discussions on issues of  
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climate change adaptation and stakeholder interaction which both are also core topics of the IFSA 
community.  

Only two-third of the evaluators attended the event (figure 4). It is to be assumed that most con-
ference members arrived later, on the first “regular” day. About 20% enjoyed the opening event, 
about one-third considered it satisfying while about half of the participants did not like it.  

The following reasons were mentioned why the opening was not received that well by the par-
ticipants: Many stated that it was difficult to follow the presentations, others did neither under-
stand the overall topic nor how it is linked to IFSA. Some participants perceived the event to be 
unprepared, e.g. a farmer-scientist dialogue was seen as a good idea but due to translation it was 
hard to follow. A few found it difficult to start the IFSA symposium with such a specific project 
and wish to make the opening more “ice-breaking”. Obviously, the opening should be much more 
organised as a get-together of the participants rather than (scientific) topic-related discussions. 
The reception subsequent to the “opening” was evaluated very positively and “has offered a good 
opportunity for interactions among conference members”. 

 

Side-event “CGIAR meets IFSA” 

This side event on the first workshop day took place in parallel to the third workshop session. 
Only one-third of the respondents participated. The majority (2/3) of those, who participated, 
enjoyed it and one-third considered it satisfying. 

Some participants would prefer if such events would not take place in parallel with workshop 
sessions. A few participants think that the global topics should be discussed more in depth but not 
at the IFSA symposium because the discussion need to be prepared before (newcomers need time 
and information to get into the topic and to participate in decisions). A few mentioned that there 
was not enough information offered, e.g. what the event was about and who was invited to it. 

 

Conclusion 

It can be assumed that the symposium 2014 in Berlin was a success. The majority of the partici-
pants enjoyed attending the conference. However, there is always room for improvement. The 
participants attach great importance to those conference elements which stimulate the exchange 
among participants: interactive workshops, communicative breaks, socialising conference dinner 
and field trips for informal talks. Particular attention should be paid to these elements for the 
planning ahead. Besides scientific input, the interaction among participants apparently is one of 
the main reasons to attend the conference. Future cooperation and project ideas as well as im-
pulses for the own research may emerge from these communication opportunities. It is recom-
mended that the (digital) networking options remain on the agenda of subsequent IFSA symposia 
for further improvement. 
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6 Photo gallery 
 
 
Participants of Workshop 1.7 

 
 
 
 
Group Discussion in Workshop 1.5, dealing with farming and food systems.  
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Preliminary results from the group discussions of Workshop 1.5. 

 
 
 
Presentation during Workshop 2.11  

 
 
Discussion during Workshop 1.3 
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The Symposium was held in the main buildings of Humboldt-Universität zu Berlin. 

 
 
Presentation during the INKA BB event on Tuesday, April 1st.  

 
 
Participants on their way to the canteen during lunch break.  
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Impressions from Field Trip 4: Paradise Lost? Participants visited the Eco-Village Brodowin, , 
Germany’s largest biodynamic farm.  

 
 
The farm markets directly via a farm shop, farmer’s markets, box-schemes and other wholesalers. 
In addition, it is partner to the INKA BB for developing climate adaptive farming systems. 

 
 
 
The second station of the field trip was Eden, a vegetarian fruit colony north of Berlin, founded in 
1893. 
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Summary of participants’ origins during the Global IFSA Forum, Wednesday April 2nd.  

 
 
Thanking the Workshop Convenors during the Closing Plenary.  

 
 
Presentation of Workshop posters and summaries after the Closing Plenary.  
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Discussions after the Closing Plenary on Friday, April 4th.  

 
 
The Conference also offered a PhD Course on Systems Thinking, which lasted from Sunday, 
March 2nd to Saturday, April 5th.  

 
 
Through presentations, group discussions and short lectures, PhD students were able to gain an 
overview of intellectual traditions in Farming Systems research, linking it to IFSA.  
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