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Foreword 

The Centre for Rural Development (SLE) at the Humboldt-Universität zu Berlin has 
trained young professionals in the field of international development cooperation for 
49 years. 

 

Three-month consulting projects conducted on behalf of German and international 
development organizations form part of the one-year postgraduate course. In 
multidisciplinary teams, young professionals carry out studies on innovative future-
oriented topics, and act as consultants. Including diverse local actors in the process 
is of great importance here. The outputs of this applied research provide an 
immediate contribution to the resolution of development problems. 

 

Since its inception, SLE has completed more than one hundred consulting projects in 
over ninety countries. Study results are published in this series. 

In 2011, SLE teams completed studies in Moldova, Cameroon, Uganda and the 
Philippines. 

 

The present study was commissioned and co-financed by the Advisory Service on 
Agricultural Research for Development (BEAF), a project of Deutsche Gesellschaft 
für Internationale Zusammenarbeit (GIZ) GmbH. 
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Abstract V 

Abstract 

The remaining forests of the Philippine uplands are under great pressure. While an 
increasing number of upland dwellers depends on agriculture as their only source of 
income, the government simultaneously aims to conserve the remaining forest. 
Complex and often conflicting regulations on land-use rights are further complicating 
this situation. 

 

This study examines the extent to which agroforestry can be a sustainable land use 
option and thus help to resolve this conflict between conservation and income 
generation aims. A total of 100 agroforestry parcels in the provinces of Southern 
Leyte and Misamis Oriental were analyzed and stratified according to their main crop; 
and a combination of primary data from interviews with 107 farmers, expert opinion, 
and secondary literature sources was used to evaluate the sustainability of six 
different types of agroforestry systems. 

 

The study revealed that timber tree based agroforestry systems are most 
sustainable, followed by rubber-based and coffee-based systems. However, timber 
tree based agroforestry in the Philippine uplands has drawbacks; farmers often 
struggle to get the legal permits required to harvest trees. In addition, once trees are 
harvested, farmers often opt to replant annual crops due to low prices for wood. In 
terms of income generation rubber-based agroforestry achieved by far the best 
results. But independent of the type of agroforestry system, good results on socio-
economic indicators are not due to the crop selection alone. A major contribution is 
good management practices during the transition period (i.e., the time from planting 
to the first harvest of perennial crops). Availability of training and extension services 
for the transition period are decisive factors contributing to this success. In contrast, 
low scores on socio-economic indicators can be attributed to inadequate farm 
management practices (e.g., fertilizing, pruning, rejuvenating, pest control), to the 
use of low-quality seedlings, and to the old age of respective perennial plants. 

 

With only a few exceptions, the study results confirm that farmers without secure and 
long-term land tenure earn less income. However, the assumption that there is a 
trade-off between economic benefits and environmental services could not be 
confirmed. Based on these results, a set of recommendations is provided. 
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Executive summary 

Study context 

In the Philippines, more than a quarter of the country’s population (i.e., approx. 25 
million people) live in upland areas. Many depend on farming as their only source of 
income. Most of the uplands are forest land, so they belong to the Department of 
Environment and Natural Resources (DENR). DENR’s primary aim is the 
conservation of natural resources. Many other national and local agencies are also 
involved in managing the uplands. 

As a result, regulations related to land ownership and use rights are complex and 
often conflicting. Many farmers suffer from insecure land tenure, discouraging them 
to make long-term investments like planting trees on their fields. Uncertain land-use 
rights also contribute to illegal logging and uncontrolled conversion of forest land to 
other forms of use. 

In previous decades, most of the Philippine’s forests have been lost. Such 
deforestation has provoked many negative consequences, including soil erosion, 
water scarcity, flash floods, landslides – and the loss of farmer’s subsistence. 

This study examines the extent to which agroforestry systems in the Philippine 
uplands are a sustainable land-use. Sustainability in this context is defined as a 
practice that protects the environment, particularly forest lands, from degradation 
and, at the same time, provide a foundation for the upland farmers’ livelihood, 
including sufficient income and social wellbeing. 

In order to assess such diverse land-use systems in terms of their potential to 
generate environmental, economic and social benefits, the study team developed the 
Model for Assessing the Sustainability of Agroforestry Systems (MASAS). Through 
MASAS, the three dimensions of sustainability, that is, environmental, economic and 
societal, are operationalized by a set of indicators that are measured using 
quantitative data and qualitative information. A scoring mechanism allows these 
measurements to be combined, so an overall score representing the level of 
sustainability of an agroforestry system can be calculated. 

The study was carried out in five municipalities in Southern Leyte Province on Leyte 
Island, Eastern Visayas, and in the municipality of Claveria, Misamis Oriental 
Province, Northern Mindanao. 

Altogether, 100 agroforestry parcels were examined. To facilitate specific, yet 
comprehensive conclusions and recommendations, these agroforestry systems were 
grouped (i.e., stratified) into six strata named after their main crop, including banana, 
coconut, coffee, rubber, fruit tree, and timber tree based agroforestry systems. 
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Findings 

The study revealed that by our metrics timber tree based agroforestry systems are 
the most sustainable, followed by rubber-based and coffee-based systems. In 
contrast, banana and coconut-based systems score lowest. However, despite its 
impressive score, timber tree based agroforestry in the Philippine uplands is not 
completely free of problems. For example, farmers often struggle to get the legal 
permits and permission required to harvest and transport their trees. In other cases, 
farmers do not want to plant trees since they have not managed to secure long-term 
land-use rights. 

The assumption that coconut and banana-based agroforestry systems are not able to 
provide the same (or nearly the same) environmental services (e.g., soil protection) 
as tree-based systems was confirmed. Coffee and timber tree based agroforestry 
systems scored best on the environmental indicators, followed by rubber and fruit 
tree based systems. 

Regarding socio-economic aspects, the fruit tree based agroforestry systems 
achieved the lowest scores, with coconut-based systems performing only slightly 
better. In other words, on average, these systems provide the fewest socio-economic 
benefits to the farmers in the study area. However, there are exceptions with good 
scores on the socio-economic indicators. The higher scores are explained by 
differences in the way these farms are managed. In most cases, low scores for the 
socio-economic indicators could be attributed to inadequate farm management 
practices (e.g., fertilizing, pruning, pest control), to the use of low-quality seedlings 
and, in some cases, to the high age of respective perennial plants (especially 
coconut). 

The rubber and timber tree based systems achieved the best socio-economic results. 
A major contributing cause to these high scores was proper management of the 
transition period (i.e., the time it takes from planting to the first harvest of perennial 
crops). Availability of training and advice for the transition period and the systems 
overall were major factors contributing to the success of these systems. 

In preparation for this study, one assumption was that, within agroforestry systems, 
there is always a trade-off between economic benefits and environmental services. 
However, this assumption was not confirmed since the combined scores for all socio-
economic indicators correlated positively with some environmental indicators. 

Another interesting finding was that agroforestry systems established on steep 
slopes, if properly managed, did not necessarily provide less environmental services 
or socio-economic benefits than those located on flatter terrain. This is a positive 
result for upland farmers who have no choice other than cultivating sloping lands. 
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An important finding of the study is that land tenure does influence the farmer’s 
income. With only a few exceptions, the study results confirmed that farmers without 
secure and long-term land tenure earn less income. For example, all farmers 
cultivating public land under an official temporary tenure instrument only had low 
revenues. 

Recommendations 

When promoting agroforestry, species selection and site matching are not the only 
important aspect influencing the sustainability of agroforestry systems. Providing 
training and advice to agroforestry farmers on required site and crop management 
practices is equally important. 

Good management practices also include the production and use of quality 
seedlings, fertilizer and pesticides. Many farmers lack the necessary knowledge of 
how to properly use fertilizers and pesticides as well as the financial resources 
necessary to purchase them. Alternative and cost-efficient options (chicken dung, 
vermicomposting, integrated pest management) should be further explored and 
promoted to remedy this. Particularly in Southern Leyte, these techniques are not yet 
widely known. Here, training on how to produce and use organic fertilizers and/ or 
nitrogen-fixing species could help to improve the performance of agroforestry 
systems. 

High-quality fruit and rubber tree seedlings are fairly expensive and consequently 
unaffordable to smallholders. However, initial experience from some People’s 
Organizations in Southern Leyte demonstrate that tree nurseries managed by 
farmers can produce high quality seedlings and generate additional income for 
farmers. In recognition of this, we recommended expansion of support for tree 
nurseries. 

Providing more specific capacity building on how to bridge the transition period is 
highly recommended for all types of agroforestry systems. In addition, material 
support should be provided in order to make sure that the relatively high initial 
investment needs resulting from enhanced transition management can be met. 

In this study, using the MASAS approach, banana and coconut-based agroforestry 
systems were identified as the least sustainable agroforestry systems examined in 
Southern Leyte and Claveria. However, there is great potential to improve these 
widely used systems. Better farm management practices along with increased 
integration of other perennials, especially fruit and timber trees, would result in these 
systems providing increased environmental services and generating enhanced socio-
economic benefits. 

In Claveria, most farmers who apply innovative techniques (e.g., use of organic 
fertilizers) do so due to the support they received from the Claveria Landcare 
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Association. One main factor that has helped establish Landcare in Claveria was the 
cooperation with the scientists of the World Agroforestry Center (ICRAF) and the 
utilization of existing socio-cultural networks, including farmers’ organizations, 
women’s groups and religious communities. It is highly recommended to support a 
similar process in Southern Leyte connecting, for example, Visayas State University 
in Baybay and Southern Leyte State University in Maasin City with existing social 
networks of upland farmers. 

The results of this study also show, that upland farmers with secure land-use rights 
achieve a higher income than farmers without such rights. At the same time, the 
former are more willing to plant trees. Therefore, it is recommended to work towards 
more secure tenure rights for all agroforestry farmers in the uplands. In doing so, one 
major objective should be to reduce the number of agencies involved in granting land 
ownership and land-use rights, thus increasing farmers’ abilities to attain secure land 
tenure. 

Despite good overall results in the assessment, a high number of farmers said that 
they were not willing in engage in timber farming again. Many had to sell their timber 
far below the officially estimated farm gate price and far below the price they had 
imagined. Another problem relates to the issuances by DENR of resource use 
permits (RUP) that are required to harvest trees. For farmers, such permits are 
difficult to obtain. For this reason, we recommend that timber tree based agroforestry 
systems should only be actively promoted by development projects and agents if tree 
harvest rights can be secured. At the same time, farmers should be supported in 
getting better access to information about market prices of different types of timber. 

The study also revealed that many farmers hesitate to grow certain promising crops 
(e.g., coffee, cacao or rubber) because they see no available market. Therefore, it is 
also recommended to support the development of existing and new markets for these 
crops, especially in Southern Leyte. One way of doing this could be through 
brokering public private partnerships (PPP). 

Finally, in conducting this study, the need for further agroforestry research became 
apparent, including the role of transition management in securing economic returns, 
the measurement of carbon stored in agroforestry systems, and the assessment of 
biodiversity in complex land-use systems. 
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1 Introduction 

1.1 Agroforestry 

1.1.1 Concept and definition 

Agroforestry combines agriculture and forestry to provide a sustainable1 alternative to 
clear-cutting and slash-and-burn methods when utilizing forest lands. According to 
the definition by LUNDGREN & RAINTREE (1982): 

 

 “Agroforestry is a collective name for land-use 
systems and technologies where woody perennials 
(trees, shrubs, palms, bamboos, etc.) are deliberately 
used on the same land management unit as 
agricultural crops and/ or animals, either in the same 
form of spatial arrangement or temporal sequence”. 

 

Increasing the tree cover of farms within an agroforestry system can provide multiple 
benefits; it protects the soil from direct solar radiation and erosion, helps capture 
water and nutrients and can imitate a multi-story canopy, similar to the natural forest 
vegetation (BAYABOS 1991: 138-141; MERCADO 2007). 

Furthermore, agroforestry represents a sustainable way to produce sufficient food 
and generate income. Timber provided by agroforestry systems is used for 
construction and firewood. Agroforestry systems traditionally produce a broad variety 
of products including fruits, vegetables, spices, resins, and medicines. These 
products are used primarily to meet household needs but also to generate significant 
income through the sale of such products in local and international markets 
(ROSHETKO et al. 2007; AHRENS et al. 2004). Nutrients for the crops may come 
from animal manure and/ or leaf material, allowing inputs required for an agroforestry 
system to be relatively low. 

Photo 1 illustrates an agroforestry system that combines coffee (woody perennial) 
and corn (annual food/ food crop). 

 

                                            

 
1 In this study, the term sustainability is understood to comprise an economical, ecological and social 
dimension as further explained in section 3.1 Approach. 
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        Photo 1: Coffee and corn alley cropping system in Claveria 

 
               Photo: SW 

 

1.1.2 The history of agroforestry 

Combining diverse and multi-story annual and perennial crops on the same land is 
an ancient practice that farmers around the world have used in many agro-ecological 
zones. Moreover, throughout its history, agroforestry has utilized common 
techniques. In the Philippines, the indigenous people Hanunuo practiced a complex 
type of shifting cultivation, with trees as an integral part. In clearing the forest for 
agricultural use, they intentionally spared certain trees. By the end of the rice-growing 
season, their crowns provided partial shade to protect the soil and maintain soil 
moisture. Trees provided the Hanunuo with mushrooms, wood, and medicines, thus 
incentivizing their protection and incorporation into farming practices. Traditional 
agroforestry systems were highly valued because they permitted farmers to use land 
for multiple crops simultaneously and to reduce erosion. In the last century, the 
importance of agroforestry grew in response to the massive loss of forest land and 
threats to forest biodiversity (NAIR 1993: 3-4). 

Many important developments in the 1970s contributed to the general acceptance of 
agroforestry as a system of land management applicable to farms and forests. These 
included the world food crisis, especially for the rural poor, the re-assessment of 
development policies by the World Bank, a re-examination of forestry policies by the 
Food and Agriculture Organization of the United Nations (FAO), and the increasing 
spread of ecological degradation. Robert McNamara, former president of the World 
Bank, had some severe but clear words at that time: “The miracle of the Green 
Revolution may have arrived, but, for the most part, the poor farmer has not been 
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able to participate in it. He cannot afford to pay for the irrigation, the pesticide, the 
fertilizer, or perhaps for the land itself, on which his title may be vulnerable and his 
tenancy uncertain” (NAIR 1993: 5). Agroforestry was increasingly seen as an 
appropriate land-use technology able to address some of the biggest challenges to 
sustainable development simultaneously: food production, income generation, 
protection of natural resources (particularly forests) and biodiversity conservation. 

In 1977, the International Council for Research in Agroforestry (ICRAF) was founded 
to institutionalize the ancient practice of agroforestry, as well as to promote 
agroforestry research and development around the world (NAIR 1993: 5-11). By the 
early 1990s, ICRAF’s research began to strengthen the scientific foundation for 
agroforestry ushering in the transformation from “being an indigenous practice of 
great potential and romantic appeal to becoming a science-based system for 
managing natural resources” (DENNING 2002: 1). Consistent with this development, 
ICRAF became a member of the newly established Consultative Group for 
International Agricultural Research (CGIAR) in 1992. 

Today, for more than three decades, agroforestry has been actively promoted to 
smallholders in developing countries. ICRAF – known today as World Agroforestry 
Center – has supported this work around the world. As a result, agroforestry is widely 
recognized as a land-use system, particularly for small-scale farmers, which is able 
to make a contribution to produce both agricultural products and timber meanwhile 
protecting and rehabilitating ecosystems (NAIR 1993: 11). 

1.1.3 Agroforestry and the international development agenda 

The Millennium Development Goals (MDGs) of the United Nations (UN) were agreed 
upon with the objective to reduce poverty and hunger, and to ensure a healthy 
environment globally. In order to achieve these aspirations, a holistic and 
international strategy is needed. Agroforestry can make an important contribution to 
achieving the MDGs as the technology allows production of food (Goal 1: To 
eradicate extreme poverty & hunger) and helps to protect and incentivize planting 
trees (Goal 7: To ensure environmental sustainability) on the same piece of 
agricultural or forest land. Expanded tree planting and the utilization of organic 
material as fertilizer, for example, can improve enterprise opportunities on small-
scale farms and reduce malnutrition (GARRITY 2006: 3). 

1.1.3.1 Climate change 
Trees play an important role not only concerning local ecological integrity but also in 
their ability to mitigate global warming. Through absorption of carbon dioxide (CO2) in 
the process of photosynthesis, they store carbon in their biomass. The UN 
Framework Convention on Climate Change (UNFCCC) is working with several 



4 Introduction 

approaches to create financial value for carbon sequestered by trees and forests. 
One of the strategies under the Clean Development Mechanism (CDM) for climate 
change mitigation is to provide incentives to safeguard and enhance areas planted 
with perennial vegetation. Another United Nations’ initiative is REDD+2, which aims to 
reduce emissions from deforestation and forest degradation and recognizes the role 
of conservation and enhancement of forest carbon stocks. If agreed and 
implemented by the global community, REDD+ could offer incentives for developing 
countries to reduce carbon dioxide emissions from forested lands and invest in low-
carbon paths to sustainable development (FAO 2011: xi-xii). Agroforestry can be 
seen as a potential pillar of those approaches. Integrating trees into agricultural 
landscapes on a massive scale would create an effective carbon sink, while ensuring 
sustainable food production, particularly in upland ecosystems. 

1.1.3.2 Pressure on the world’s forests 
Finally, the integration of marketable timber into agricultural land-use systems can 
contribute to lower the pressure on the remaining intact forest landscapes on a global 
scale. Approximately 13 million hectares of forest were converted into other land-
uses each year over the last decade (FAO 2010: xiii). Sustainable forest 
management and forest certification schemes are ambitious initiatives to protect 
those remaining forests. Developments during the past decades, however, have 
shown that those approaches alone cannot satisfy the growing demand for forest 
products. For this reason, the pressure on the world’s forests remains high. The 
production of timber in agroforestry systems can help ameliorate this problem. 

1.1.4 Agroforestry in the Philippine context 

Desperate poverty is decreasing in Southeast Asia but prevails in marginal, remote 
upland areas. Today, in the Philippines, approximately 25 million people, more than a 
quarter of the country’s total population, live in upland areas3, a considerable share of 
whom in poverty. Most of them depend on small-scale farming as their only source of 
subsistence and income (CARANDANG 2005; MERCADO & SANCHEZ 2006: 1). 

The Philippines is one of the most important biodiversity hotspots in the world and at 
the same time is one of the most biologically threatened countries in South-East Asia 

                                            

 
2 The UN-REDD Programme is the United Nations Collaborative initiative on Reducing Emissions from 
Deforestation and Forest Degradation (REDD) in developing countries. It is a theoretical approach to 
create a financial value for the carbon stored in forests. UN-REDD+ goes beyond this first approach. It 
also includes the role of conservation, sustainable forest management and the enhancement of forest 
carbon stocks in developing countries (FAO 2011: xi; UN-REDD 2011). 
3 In the Philippines, uplands are areas with slopes of a gradient of 18 percent or higher. Around 55 
percent of the Philippines’ total land area is declared as upland (Kummer 1992: 86). 
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due to the loss of natural forests and species richness (MYERS et al. 2000). Since 
the early 20th Century, the country has lost more than 50 percent of its forest cover 
(GUIANG & CASTILLO 2006: 1). Of the almost 95 percent primary rainforest cover 
reported in the 16th Century, approximately three percent remains (HEANEY 1998; 
MYERS et al. 2000). In the 1980s and 1990s, the average deforestation rate was 
approximately 200,000 hectares per year (PASICOLAN 2007: 65). Forest loss has 
negative consequences for upland and lowland human populations and ecological 
function including soil erosion, water scarcity, flash floods and landslides. Upland 
environments are very complex and diverse systems, yet they are also risk-prone 
due to thin soils and steep slopes. For poor upland farmers, the enormous loss of 
income caused by such damage can be extremely painful. 

In many upland areas in the Philippines, agroforestry has a long history as a 
cultivation practice. Upland farmers can benefit from practicing agroforestry in terms 
of risk4 reduction and income generation; agroforestry practices promote soil and 
water conservation leading to improved yields and a more sustainable level of 
agricultural productivity. Agroforestry can provide the main source for securing the 
necessities of life for upland farmers. 

Insecure land tenure remains a challenge to the implementation of agroforestry in the 
Philippines. Many farmers either have no land-use rights at all, or their tenure is only 
for a limited time period. Therefore, to farmers, long-term investments involving trees 
are not attractive. 

In the Philippines, most of the upland areas are declared as forest land belonging to 
the Department of Environment and Natural Resources (DENR). In consequence, 
forest and related land-use policies are regulated mainly at the national level. 
However, accountability, responsibility and authority in the protection and 
management of forest land remain vague. Incentives and rights under different types 
of tenure and land allocation instruments are often neither defined nor fully 
implemented. Therefore, unresolved land-use and ownership issues impede 
sustainable forest management and the development of agroforestry systems. 

To combat climate change, the Government of the Philippines has committed to 
modernize the country’s forest and land-use policies. An impressive example of this 
is a new initiative, the National Greening Program (NGP). On the occasion of the 
International Year of Forests proclaimed by the United Nations, the NGP was 
approved by President Benigno S. Aquino in February 2011. Backed by Executive 
Order No. 26, the Government has the intention to plant 1.5 billion trees during a six-
year period from 2011-2016, covering about 1.5 million hectares (DENR 2011: 2). 
                                            

 
4 Risks include pests, crop failure, soil degradation and many others. 
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Another program run by the Philippine Government is the Community-Based Forest 
Management (CBFM) program. Approximately 500,000 hectares of the CBFM area 
can be used for agroforestry, representing important ecological habitats and playing 
an important role for carbon storage. It is estimated that those areas store 25 million 
tons of carbon while sequestering 2.7 million tons of carbon annually (LASCO et al. 
2010). 

1.2 The study 

1.2.1 Problem definition 

Agroforestry has been on the development agenda for several decades. As outlined 
in Section 1.1, the technology customarily evolved and was later advocated as a 
solution, often in combination with other efforts, to a wide range of complex and 
interwoven problems resulting from unsustainable farming and forest exploitation, 
especially in tropical upland conditions. Among others, these problems include: 

• Nutrient loss, soil degradation, erosion and soil desiccation; 
• Farm pests and diseases; 
• Limited availability and affordability of inputs required for farming; 
• Unstable and insufficient food production and income generation, inefficient 

use of land for production – all of which may result in hunger and poverty; 
• Environmental degradation, loss of natural habitats, deforestation; 
• Lack of wood for construction and energy generation; 
• Loss of biodiversity, including crop diversity (wild species, ancient varieties); 
• Climate change from micro to macro level and the resulting increase of the 

intensity and frequency of natural disasters; and 
• Loss of livelihood and cultural values. 

1.2.2 Clients and partners of the study 

1.2.2.1 Environment and Rural Development Program (EnRD) 
In order to improve the economic situation of upland farmers in the Philippines and to 
enhance environmental protection on sloping lands, the Environment and Rural 
Development Program (EnRD), through its CBFM component and with financial and 
expert support given by the German Development Cooperation (GIZ), promotes 
agroforestry development in the province of Southern Leyte, Eastern Visayas. 

1.2.2.2 The GIZ-REDD project 
At the same time, EnRD’s partner project Reducing Emissions from Deforestation 
and Forest Degradation in the Philippines (GIZ-REDD) has launched pilot activities in 
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Southern Leyte aimed at mitigating climate change and providing REDD co-benefits. 
Such co-benefits can include biodiversity conservation, sustainable forest 
management and poverty alleviation (FAO 2011: xi). 

1.2.2.3 The Philippine program of the World Agroforestry Centre (ICRAF) 
The Philippine program of the World Agroforestry Centre (ICRAF) provides advisory 
services, among others, in Claveria Municipality, Misamis Oriental Province, Northern 
Mindanao. Their emphasis is on the development of sustainable agroforestry 
systems to promote rehabilitation of landscapes affected by erosion. 

1.2.2.4 Advisory Service on Agricultural Research for Development 
Financial support for the study was provided by the Advisory Service on Agricultural 
Research for Development (BEAF), a GIZ project that is implemented with funding by 
the German Federal Ministry for Economic Cooperation and Development (BMZ). In 
supporting agricultural research, particularly in developing countries, BEAF provides 
valuable help in improving food security for the growing world population (GIZ 2011). 

1.2.2.5 Visayas State University (VSU) 
Last but not least, the Visayas State University (VSU) headquartered in Baybay City, 
Leyte, Eastern Visayas, became an important partner in the implementation of the 
study. VSU scientists from multiple departments (incl. the Department of Economy, 
the Department of Pest Management, the Institute of Tropical Ecology, the College of 
Forestry and Natural Resources, and the Department of Agronomy and Soil Science) 
and students were available to serve as resource persons, and assisted in field work 
and data collection. 

The university has a long tradition in educating agroforestry professionals and 
conducting agroforestry research, and has pioneered the restoration of Philippine 
forests using the rainforestation approach that centers around the promotion of native 
tree species. 

1.2.3 Cooperation with local counterparts  

The SLE study team’s approach focused on the inclusion of local partners and 
counterparts as much as possible. A very high level of collaboration was maintained 
through the entire study period. The team was headquartered at VSU in Leyte, with 
additional work carried out at ICRAF Mindanao’s base in Claveria. There was a great 
deal of cooperation and interaction with both VSU scientists and ICRAF experts. 

Besides the help received from experienced VSU and ICRAF staff, young 
researchers and students from both institutions were involved in data collection, data 
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analysis and report writing. Naturally, in the course of this collaborative work, 
experiences were shared and capacity built on all sides. 

Two counterparts, Dr. Renezita Sales-Come and Zara Lee Casillano, became full 
members of the team and authors of this study. 

1.2.4 Rationale of the study 

By commissioning this study, GIZ (EnRD, GIZ-REDD, BEAF) and ICRAF wanted to 
determine if agroforestry systems and similar forms of land-use5 can serve as a 
vehicle for the sustainable management of natural resources and poverty alleviation 
in the project areas they have been supporting. They were interested in 
understanding the extent to which the prevailing agroforestry systems in the uplands 
of Southern Leyte and Claveria generate sufficient income for the farmers while 
providing environmental services on lands that were originally covered by natural 
forests. GIZ and ICRAF also wanted to learn from each other in order to improve 
their advisory services in the field of agroforestry development, and to enable Filipino 
upland farmers to manage their resources sustainably. 

1.2.5 Objectives of the study 

In accordance with the clients’ interests, this study examines the extent to which 
agroforestry and similar land-use systems can contribute to income generation, 
environmental protection and social welfare of upland farmers in the Philippines. 
Through this process the study is expected to help improve the advisory services 
rendered by GIZ and ICRAF, and to enhance their capacity to contribute to the 
national and international discourse on the role of agroforestry in sustainable land 
management. Furthermore, it is anticipated that gradually improved agroforestry 
systems in the project areas of GIZ and ICRAF may serve as an example for 
replication elsewhere. The comprehensive objective of this study is that upland 
farmers in the Philippines increase adoption of agroforestry practices that are 
optimized in terms of income generation, environmental services and social benefits. 
A more detailed description of expected outputs, outcomes and impacts of the study 
is presented in Appendix 1. 

                                            

 
5 Not all land-use systems advised by ICRAF and GIZ in the study area are agroforestry systems by 
the definition quoted above (see section 1.1.1). In some of these systems, also non-woody perennials 
(such as banana and abaca) are used for intercropping. In this study, such systems are not excluded 
but also considered when the term agroforestry is used. 
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1.2.6 Limitations of the study 

For many years, EnRD and ICRAF have been providing advice on agroforestry 
development in their respective project areas. Both actors are interested in knowing 
how effective their advisory services actually are. Such an evaluation, however, 
would require a different methodological approach, which would go beyond the scope 
of this study (see also Section 5.4 – Further study needs). 

However, the study does examine the availability and reliability of extension and 
other support services for upland farmers to determine if there is a correlation 
between successful agroforestry systems and the provision of extension services. 
The study also evaluates whether there is a relationship between successful 
agroforestry systems and membership in farmers’ organizations. The study attempts 
to answer the question if organized farmers have better agroforestry systems. 

The REDD/ REDD+ mechanism is relevant to the investigation of agroforestry 
systems, and the study does take into account climate-relevant aspects like carbon 
storage. However, providing a definitive answer to the question of how agroforestry 
could become a suitable avenue for the implementation of REDD/ REDD+ programs 
would exceed the framework of this inquiry. 

One hypothesis regarding agroforestry systems is that environmental sustainability 
may not be compatible with income maximization. Payments for envir onmental 
services (PES) could be a promising mechanism to circumvent this problem. This 
study, however, does not deal with PES. It might be an interesting field for a follow-
up study. 

In consultations between ICRAF, GIZ and SLE, it has been decided that the 
assessment approach and tools developed for this study will be shared with the SLE 
team’s clients, their counterparts and other stakeholders through a series of 
presentations, and by disseminating the study report. However, due to the limited 
time available, the provision of training to interested stakeholders on how to assess 
the sustainability of agroforestry systems was not part of this study. 

Due to the extreme natural and social diversity of the Philippines, the transferability of 
the study results to other areas of the Philippines and broader regions will be very 
limited. The study team has taken these limitations into account when elaborating 
their recommendations. The assessment approach, however, would in principle be 
transferable. 

Finally, the SLE team is aware of the fact that an inquiry into the sustainability of any 
type of land-use system also needs to look at the system’s impact on biodiversity. 
However, given the complexity involved in any form of meaningful biodiversity 
assessment and the resources required for it, the team has decided this is beyond 
the scope of this report. This is a significant but unavoidable limitation of this study. 
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1.2.7 Study sites 

Study sites were determined in close consultation with GIZ, ICRAF, VSU, SLE, local 
government agencies and upland farmers during study preparation. It was agreed to 
assess the most common agroforestry systems in Southern Leyte Province (project 
area of EnRD and GIZ-REDD), covering the municipalities of Bontoc, Maasin City, 
Silago, Sogod and Tomas Oppus on the island of Leyte, Eastern Visayas, and 
Claveria Municipality (project area of ICRAF), Misamis Oriental Province, Northern 
Mindanao. See Figure 1 and Figure 2 for specific location information of the study 
sites. 

Both sites belong to the tropical rainforest ecozone, meaning that it is warm and 
humid throughout the year with less than three arid6 months per year (SCHULTZ 
2008: 321). One important difference between the two regions is that most 
agroforestry systems in Southern Leyte have been introduced gradually, replacing 
existing forest stands while, in Claveria, these systems have been developed on 
former pasture lands, which were highly degraded (see Photo 2). 

 

        Photo 2: ICRAF experimental plots in Claveria upland area 

 
               Photo: SW 

 

More information about sampling methodology and study site selection is given in 
Section 3.2.2. 

                                            

 
6 In this study, a month is considered arid if total monthly rainfall does not exceed 100 mm. 
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Figure 1: Map of the Philippines with study provinces 

 
Sources of GIS data: GADM 2011 & ESRI 2002          Map: SW 
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Figure 2: Study sites by municipality 

 
Source of GIS data: GADM 2011            Map: SW 
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1.2.8 Users of the study 

The results of this study are expected to be used by stakeholders involved in the 
management and utilization of upland areas in Southern Leyte Province and Claveria 
Municipality. These are mainly: 

• The program of the World Agroforestry Centre (ICRAF) in the Philippines; 

• German Development Cooperation (GIZ), particularly EnRD and GIZ-REDD; 

• Policy makers in the Philippines, particularly the Department of Environment 
and Natural Resources (DENR) and the Department of Agriculture (DA); 

• Local Government Units (LGUs) in Southern Leyte and Claveria; 

• Peoples’ Organizations (POs)7, farmers’ associations and individual upland 
farmers in Southern Leyte and Claveria; and 

• Scientists and students of Visayas State University (VSU). 

1.2.9 Phases of study implementation 

The study was carried out in three major phases: 

1. Preparation phase (January to July 2011): During the preparation phase, in 
consultation with the main stakeholders, the objectives of the study were 
clarified, its terms of reference agreed, modes of collaboration discussed, 
study sites selected, field work planned, counterparts identified, and logistical 
support secured. To facilitate this process, the Team Leader travelled to the 
Philippines and met with representatives of GIZ, ICRAF, VSU, LGUs, POs and 
agroforestry farmers. The study team was formed in May, and concept 
development began in June 2011. 

2. Appraisal phase (August to October 2011): In the beginning of August, the 
study team travelled to the Philippines. First, the study was presented in 
workshops at the national and provincial levels. Following this, the feedback 
from stakeholders was incorporated into the study concept. Field work began 
in the second half of August. More than 100 agroforestry farms were visited in 
the course of the study. Finally, in the second half of October 2011, early 
findings were presented and discussed in workshops convened at VSU in 
Baybay City (for stakeholders in Southern Leyte), at ICRAF in Claveria, and in 
Los Baños (for stakeholders at the national level). 

                                            

 
7 A Peoples‘ Organization (PO) is required to be formed to manage forest lands under a Community-
Based Forest Management Agreement (CBFMA). As such, they have special arrangements with the 
Philippine Government in managing forest lands (DENR et al. 2007: 16). 
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3. Reporting phase (October to December 2011): After the completion of field 
work, the study team began compilation of the study results, data analysis, 
and preparation of a first draft report with preliminary findings and 
recommendations to be circulated for comments. Presentations were held 
again in Berlin and at the Headquarters of GIZ in Eschborn, Germany. Finally, 
in the end of 2011, the study was completed and a full report prepared for 
publication. 
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2 Agroforestry in the study sites 

2.1 Most important crops and crop combinations 
There are notable differences in crop usage between the two study sites. In Southern 
Leyte, coconut (Cocos nucifera) and abaca (Musa textilis) are widespread as these 
are traditional commodities of this region. Recently, however, abaca has almost 
disappeared because of a disease that has heavily affected the crop. In contrast, in 
Claveria, the main crops cultivated include corn (Zea mays), rubber (Havea 
brasiliensis), upland rice (Oryza sativa) and cassava (Manihot esculenta) (BRAKAS 
& AUNE 2011: 166). Except for cassava, these crops are rarely found in Southern 
Leyte (PDPFP-SL 2010). Banana, on the other hand, is common in both sites. 

 

Table 1: Annual & perennial crops in Southern Leyte and Claveria 

Trees and woody perennials Annual crops 
Non-woody 
perennials 

Avocado (Persea Americana) 

Cacao (Theobroma cacao) 

Coconut (Cocos nucifera) 

Coffee (Coffea spp.) 

Durian (Durio zibethinus) 

Gmelina (Gmelina arborea)* 

Jackfruit (Artocarpus heterophyllus) 

Lanzones (Lansium domesticum) 

Lauan (Shorea spp.) 

Mahogany (Swietenia macrophylla)* 

Mangium (Acacia mangium)* 

Mango (Mangifera indica) 

Mindanao gum (Eucalyptus deglupta) 

Molave (Vitex parviflora) 

Narra (Pterocarpus indicus) 

Philippine neem (Melia dubia) 

Rambutan (Lappaceum nephelium) 

Rubber (Hevea brasiliensis)* 

Bell Pepper (Capsicum anuum) 

Cassava (Manihot esculenta) 

Corn (Zea mays) 

Pineapple (Ananas comosus) 

Rice (Oryza sativa) 

String bean (Vigna unguiculata) 

Sweet Potato (Ipomea batatas) 

Squash (Cucurbita maxima) 

Taro (Colocasia esculenta) 

Tomato (Lycopersicon esculentum) 

Yam (Dioscorea alata) 

Abaca  
(Musa textilis) 

Banana 
(Musa spp.) 

*Exotic species 
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Concerning timber, both in Southern Leyte and Claveria, native trees are still 
common but exotic species like gmelina (Gmelina arborea) and mahogany 
(Swietenia macrophylla) increasingly prevail. Furthermore, in Claveria, the species 
Mindanao gum (Eucalyptus deglupta) and mangium (Acacia mangium) are 
widespread, neither of which is that frequent in Southern Leyte. Table 1 lists the 
English and scientific names of plants that are commonly used in agroforestry 
systems in the areas of investigation. 

2.2 Spatial arrangements 
In Southern Leyte and Claveria, there is a wide range of agroforestry systems. In 
farms, woody perennials are commonly grown on the upper slopes, along farm 
boundaries, in alleys, or are integrated with other crops. Agricultural crops are 
planted on terraces8, while paddies are found on level areas and along the lower to 
middle slopes (BUGAYONG & CARANDANG 2003). In particular, the following 
spatial arrangements can be found in the study area. 

2.2.1 Multi-story agroforestry systems 

Multi-story cropping (see Figure 3) consists of mixed species occupying different 
canopy layers, with the upper layer occupied by trees or other woody perennials 
(e.g., palms), which provide partial shade to annual crops in the lower layers. Shade-
tolerant species are present under established trees and coconut plantations. This 
system provides effective utilization of environmental factors like water, nutrients and 
sunlight (NAIR 1993: 120), but there is also the possibility of too much competition 
among crops for light and nutrients (FAO & IIRR 1995). Most agroforestry farms in 
Southern Leyte use a mixed arrangement of species, often called “halo-halo”, 
meaning “all-mixed-together” in Cebuano, the local language. 

2.2.2 Boundary planting 

Boundary planting (see Figure 4) involves cultivation of timber and non-timber tree 
species along borders of agricultural crop plantations (FAO & IIRR 1995). Boundary 
crops serve as windbreaks or even live fences, and as a source of wood, fodder, or 
fruits. This type of agroforestry practice is suited for areas with flat to slightly rolling 
topography (MELLINK et al. 1995: 143), and it results in partial shading of the crops 
planted near the boundary. Boundary planting can often be found in Claveria. 

 

                                            

 
8 In fact, the study team did not observe terraces in Southern Leyte. 
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      Figure 3: Multi-story agroforestry system 

 
            Drawing: Zara Lee Casillano 
 

      Figure 4: Boundary planting 

 
            Drawing: Zara Lee Casillano 
 

2.2.3 Contour cropping 

Contour cropping (see Figure 5) helps reduce soil erosion and surface runoff. 
Contours are level lines across a slope at a constant elevation. Often, they are 
curved from side to side to stay level – they never move upslope or downslope. 
Typically, vegetative barriers are located on a contour. They minimize soil erosion 
and provide fodder or green manure (MELLINK et al. 1995: 143). Water flowing down 
the slope picks up soil, and when it reaches a contour barrier, it slows down, soil 
particles settle out, and more water enters into the soil. 

In Claveria, where most of the farms are found in sloping areas, contour cropping is 
widespread. Here, natural vegetative strips (NVS) of shrubs and/ or grasses along 
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the contour of sloping farms are used to control soil erosion (MERCADO 2007: 4). 
Farmers in the region also plant timber, fruits and cash crops on or slightly above the 
NVS to boost and diversify farm income. 

 
      Figure 5: Contour cropping 

 
           Drawing: Zara Lee Casillano 
 

 

      Figure 6: Hedgerow/ alley cropping 

 
           Drawing: Zara Lee Casillano 
 

2.2.4 Hedgerow/ alley cropping 

Hedgerows of trees or shrubs (see Figure 6) are commonly grown along parallel 
contours forming alleys on which food crops can be cultivated. This type of spatial 
arrangement reduces the need for fertilizer application since pruned branches and 
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leaves from hedgerows are mulched on the alleys, organically fertilizing the crops 
and conserving both soil and water. 

In another alley cropping system, farmers establish a strip of grass vegetation along 
the contour. Spaces (alleys) between the grass strips are planted with crops. This 
farming technique can be easily transformed into agroforestry by introducing trees or 
perennial crops. 

MERCADO (2007: 2) noted that in Claveria, timber trees are also used as hedgerows 
along the contour of the slope in combination with food crops planted on the alleys. 

2.3 Social context 
Agroforestry is considered an appropriate technology for the uplands to sustainably 
enhance crop production and environmental protection. Apart from these economic 
and environmental benefits, it is necessary to understand the social context and 
impacts of agroforestry and similar land-use systems. 

The social context encompasses disparate elements such as culture, labor, access 
to land and politics at the national and international level. Socio-political practices 
form pre-existing conditions and agroforestry systems are influenced by certain 
political or cultural practices. Determining factors of cultural practices also include the 
different relations based on gender, age, religion, education, migration or other 
characteristics (ROCHELEAU 1999: 193-194). 

According to Chairman Francisco of the Senate Committee on Agriculture and Food, 
the average age of Filipino farmers is 57 years (PANGILINAN 2011). Most members 
of the younger generations prefer looking for employment in urban areas rather than 
working on agroforestry farms. Often, even farmers who reach the retirement age are 
still cultivating their land. They are used to work hard, they need to earn income to 
support themselves and their families, and there is no public pension scheme for 
them. 

Based on the Census of Agriculture and Fisheries, on average, female smallholders 
are older than their male counterparts. In most households engaged in agroforestry, 
there are more women than men, and about 40 percent of female household 
members are engaged in agricultural activities (NSO 2002). 

Mindanao is known for longstanding conflicts between Christian and Muslim groups. 
These conflicts have traditionally existed far from Claveria municipality and are 
currently not impacting agroforestry practices in the area. 

Both in Southern Leyte and Claveria, various religious groups can be found but 
Roman Catholics represent the largest group. 

In terms of education, most Filipino upland farmers hardly finish elementary school. 
There are no recent statistics available on this subject. Data from the 1990s indicates 
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that a large number of farmers do not go to school for more than three years, and 
that illiteracy prevails (WATSON 1995). 

Furthermore, as throughout the rural Philippines, migration to coastal and urban 
areas, and even overseas, along with a high share of off-farm employment, is a 
common characteristic of both study sites. For low-income smallholders, off-farm 
employment is often necessary to meet their economic needs. Off-farm employment 
may increase income but at the cost of reduced farm labor and the prospective 
consequence of reduced farm productivity (KELLY 2000: 107-109). The broader 
these impacts are, the more it can lead to variations in household structures and, 
economic and social changes. 

Most upland farmers operate a small parcel of land of less than 2 hectares (NSO 
2002). It is common for smallholders to have two or three parcels in different 
locations to allow the cultivation of different crops. The agroforestry parcels are 
mostly the larger ones according to a socio-economic baseline study conducted by 
GIZ-REDD (2011). The likely reason agroforestry parcels are larger is that 
monoculture crops can only grow in valley locations which are obviously smaller in 
the uplands. Agroforestry is the best way to grow crops on slopes. 

Agroforestry parcels are often located in remote areas without easy access to road 
networks. Most farm work is carried out by hand as the mountainous terrain makes 
farm mechanization difficult. This factor, as well as the seasonality of production, can 
lead to serious labor shortages during land preparation, crop management and 
harvesting periods. 

The institutional support frameworks for Southern Leyte and Claveria are different, 
which influences agroforestry development and productivity. In Claveria, both 
government extension activities and the delivery of social services are focused on 
upland areas because the Municipality is entirely located on sloping lands. On the 
other hand, in the five municipalities of Southern Leyte that are covered by the study, 
most of the inhabitants live along the coast. For this reason, in these municipalities, 
unlike in Claveria, the focus of the support given by public institutions is not directed 
to the uplands. 

2.3.1 Development of agroforestry in the study sites 

In Southern Leyte Province, most of the agroforestry systems have been introduced 
gradually replacing existing forest areas. For a long time, natural forests were 
depleted and degraded by logging. The situation became even more problematic 
during the height of insurgency activities in the 1980s, when landless people 
migrated to the uplands to settle and earn their livelihood by using these areas for 
farming. Eventually, the Department of Environment and Natural Resources (DENR) 
decided to allow people who already had encroached upon public lands to have 
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limited tenure rights to abandoned and often tree-less land through the Community-
Based Forest Management Agreement (CBFMA), provided they were able to 
organize themselves in a People’s Organization (PO)9. DENR permits agroforestry 
practices to ensure reforestation of degraded forest lands and to enable farmers to 
generate subsistence income prior to reforestation. Holders of CBFMA are very 
common in Southern Leyte, but also exist in upper elevation parts of Claveria (DENR 
2004). 

Most of the lands at lower elevations in Claveria, under 700 m ASL, and a few in 
Southern Leyte, were deforested earlier and owned by a small number of large 
landholders. While soils were degraded and acidic, this land was mostly used as 
cattle ranches. When peace and order deteriorated in the 1980s, these private 
proprietors sold their land to the Department of Agrarian Reform (DAR). In turn, DAR 
distributed this land, which is also called Alienable and Disposable (A&D) Land, to 
landless peoples, recent immigrants or those farmers already farming in these 
locations. Farmers of these private lands are not obliged to strengthen agroforestry 
practices (DENR 2004). 

In Claveria, in the mid-1980s, different technologies for agroforestry were introduced 
(MAGCALE-MACANDOG et.al 2004: 68). Farmers were trained in cultivation 
practices suitable for degraded and acidic soils, and were also trained to teach others 
these techniques. In this efficient and inexpensive way, agroforestry faming was 
expanded at an impressive rate (MERCADO et al. 2000:1). 

2.3.2 Land tenure and land management in the study area 

In order to understand and further improve the agroforestry systems in the study 
area, it is necessary to analyze the prevailing land tenure situation, land-use rights of 
upland farmers, and the status of forest land-use planning. The influence of these 
factors on the sustainability of these systems in Claveria and Southern Leyte is 
significant. 

Land on which agroforestry systems are common can be divided into two main types: 
public forest land (FL) and private Alienable and Disposable (A&D) Land. Forest 
lands are managed under the jurisdiction of DENR’s Forest Management Bureau, 
while A&D lands are mostly administered by the Center for Land Administration and 
Management of the Philippines (CLAMP). A brief overview of the prevailing tenure 
systems in Southern Leyte and Claveria is given in Table 2. 

 

                                            

 
9 More information on the Community-Based Forest Management Agreement (CBFMA) and the 
concept of a People’s Organization (PO) is given in Section 2.3.2.1. 
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Table 2: Tenure systems in Southern Leyte and Claveria 

Forest Land (FL) 
Public tenure of 25 years 

Alienable & Disposable (A&D) Land 
Private title 

• Certificate of Steward Contract (CSC)
Granted to individuals under the 
Integrated Social Forestry Program 
(ISFP) 

• Community-Based Forest 
Management Agreement (CBFMA) 
Under DENR 

• Co-Management Agreement (CMA) 
Under LGU and DENR 

• Certificate of Land Transfer (CLT) 
Issued by CLAMP or DENR  

• Free Patent for agricultural and 
residential use (FP) 
Issued by CLAMP or DENR 

• Certificate of Land Ownership Award 
(CLOA) 
Issued by DAR 

 

Agroforestry in the study sites is mainly practiced under the above listed tenure 
instruments and land management arrangements. (GUIANG 2006) 

2.3.2.1 Community-Based Forest Management Agreement (CBFMA) 
Community-Based Forest Management (CBFM) was officially adopted in 1995. 
Officially, the Community-Based Forest Management Agreement (CBFMA) is still 
considered the preferred agreement for public forest land (MANGAOANG 2011a). 
The main focus of CBFM is solving the problem of forest land degradation by 
addressing its root cause which is the farmers’ needs for food and other basic 
requirements. A CBFMA is granted by DENR to a People’s Organization (PO), a 
group of farmers, and entitles them to use and develop the forest land and its 
resources. In return, members of the PO have to act as stewards for a core protected 
forest area. The agreement is always made between the PO, representing the 
farmers’ group, and DENR. Each member of the PO is given a certificate for 25 years 
of tenure, renewable for another 25 years, for the usually two or three hectares they 
are cultivating. CBFM covers occupied, open, denuded, reforested and forest areas; 
and CBFM lands are further classified into protection and production areas, the latter 
of which can be used either for forest plantations (reforestation) or agroforestry 
(DENR 2007). 

2.3.2.2 Certificate of Steward Contract (CSC) 
The Certificate of Steward Contract (CSC) is granted through the Integrated Social 
Forestry Program (ISFP), launched in 1982. Previously, each farmer was given a 
CSC for 25 years of tenure, renewable for another 25 years, for the land they are 
cultivating, usually 2-3 ha. In 1997, the ISFP was replaced by CBFM, which means 
that individual CSC farmers are also included in a CBFMA but are not necessarily a 
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member of a PO, nor do they have the duty to protect the community forest (DENR 
2004). 

2.3.2.3 Certificate of Land Transfer (CLT)  
In general, owners of A&D lands have a private Certificate of Land Title (CLT). CLTs 
are issued by DENR or the Center for Land Administration and Management of the 
Philippines (CLAMP), which is the responsible government agency for land 
distribution under the Operation Land Transfer (OLT) program (DENR 2004). 

2.3.2.4 Free Patent for agricultural and residential use (FP)  
The Free Patent for agricultural and residential use (FP) was signed into law in 
March 2010. It aims to ease the procedure for titling of agricultural lands for Filipinos 
living on unregistered timber lands. Any Filipino who has paid real estate taxes for 10 
years shall be entitled for such parcel of land, if the A&D land is not needed for public 
use. FP reduces the period of eligibility for titling from 30 years to 10 years because 
landowners can apply with the DENR, instead of acquiring a title through the courts 
under the Public Land Act which often meant decades of waiting for approval. In 
order to qualify, the agricultural land should not exceed 12 ha (CLAMP 2011). 

2.3.2.5 Certificate of Land Ownership Award (CLOA) 
The Certificate of Land Ownership Award (CLOA) is granted to landless people by 
the Department of Agrarian Reform (DAR). The owners of large holdings are 
compensated by the Land Bank of the Philippines, and DAR distributes the land to 
farmers who are Agrarian Reform Beneficiaries (ARBs). ARBs amortize the cost of 
the land in the course of 25 years (DAR 2004). 

2.3.2.6 Co-Management Agreement (CMA) 
A Co-Management Agreement (CMA) is a formal partnership arrangement (not a 
tenure instrument) based on a Memorandum of Agreement (MOA) between one or 
more Local Government Units (LGUs) and DENR to co-manage certain forest land 
within the territorial jurisdiction of the partner LGUs. Under this arrangement, 
Individual Property Rights (IPR) are issued to forest occupants as a form of tenure 
security. It is a scheme aimed to encourage the participation of LGUs and 
communities in the management and protection of forests and forest lands. IPR 
issued under CMA are valid for 25 years. 

Co-Management cannot be considered a tenure arrangement, but rather it is a 
management option agreement. One unique feature of CMA is that it enables LGUs 
to offer incentives in the form of tenure security and rights to benefit from investments 
made by private sector investors in development activities like tree farming, 
agroforestry, and ecotourism. Private investors include smallholder households, 
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farmers’ groups and private corporations. CMA was only launched in 2008. 
Consequently, there are not so many experiences with this rather new form of 
agreement (MANGAOANG 2011a). 

2.3.2.7 Other land-related issues 
As a result of poverty and land scarcity in the study sites, many migrants have been 
squatters on governmental land for decades and hold no title. Squatters have 
complications attaining loans from official sources as land titles are required for proof 
of deposit. Another implication of lacking land titles is the underutilization of 
agricultural land. Lack of tenure forces farmers to sometimes work as a tenant on 
privately owned land paying a high price for user rights or up to half of the parcel’s 
harvest for it. 

The rights of public land tenure holders to harvest and benefit from forest plantations 
have been suspended by the DENR multiple times since the implementation of the 
respective policy. This failure to maintain secure tenure and user rights for 
community and private sector tenure holders could lead to increased illegal logging 
and the conversion of forest to other land-uses. “Worsening rural poverty, increasing 
dependence on imported wood and forest products, and the deepening budget deficit 
will force policy-makers to consider forest land an asset that could be opened for 
mining, commercial plantations of high-value crops and government-driven land 
reform programs”, that may not strengthen property rights (GUIANG 2006: 33). 

Furthermore, property claims on land can be contradicting as it is a common practice 
for upland farmers which are not part of a DENR program to pay land taxes to the 
municipalities where they are located. The farmers interpret the tax-paying 
certificates which they receive in return as a land title although, formally, the local 
government is not responsible for entitling forestland. 

In Southern Leyte and Claveria, as elsewhere in the Philippines, the lack of exact 
boundaries and proper delineation is another problem complicating the use of land, 
especially at the parcel and barangay levels. Sometimes, the same piece of land was 
titled by DENR, DAR and CLAMP to multiple holders leading to long-term tenure-
related conflicts. 

As this overview shows, there are many land tenure instruments and land 
management arrangements in the study area, and various government institutions 
are involved in related procedures. Consequently, land tenure is an extremely 
complex, opaque and challenging matter for small-scale agroforestry farmers in the 
uplands of Claveria and Southern Leyte. 
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2.3.3 Farmers’ organizations and support programs 

Farmer membership in cooperatives provides social, economic and cultural benefits. 
The primary objective of a farmers’ organization is to provide services to its members 
to enable them to attain higher income through investments, as well as cost and risk-
sharing. Social activities of cooperatives like teaching each other new or alternative 
technologies support them to improve trade and management practices. Social 
organizations allow less privileged low-income groups to increase their ownership in 
the community (COOPERATIVE DEVELOPMENT AUTHORITY 2010: 1). 

Southern Leyte and Claveria have different preconditions for agroforestry in terms of 
the availability of farmers associations and support programs. 

Claveria has served as a research and demonstration area for different agencies 
tasked with promotion of sustainable farming – the Department of Agriculture (DA), 
the International Rice Research Institute (IRRI), and the World Agroforestry Centre 
(ICRAF). In addition, Misamis Oriental State College of Agricultural Technology 
(MOSCAT) is located in this municipality and has trained many local farmers as well. 
In using the Sloping Agricultural Land Technology (SALT) developed by the 
Mindanao Baptist Rural Life Centre (MBRLC), DA began promoting contour 
hedgerows of shrub legumes in Claveria in the early 1980s. Later on, IRRI 
established a research site in the location and initiated a farmer-to-farmer training 
program to enhance the adoption of SALT. ICRAF took over in 1993 and conducted 
field trials on contour hedgerow systems, namely natural vegetative strips (NVS), as 
a low-cost and low-complexity approach to soil conservation. Initially, they worked 
with individual farmers, but a high level of interest led to various group sessions. 
Farmer leaders then decided to form a farmers’ organization to promote the farming 
practices. The Claveria Landcare Association (CLCA) supported by ICRAF started in 
1996 (CRAMB 2006: 2-4). 

The Landcare Foundation of the Philippines, Inc. (LPFI) as the CLCA is currently 
called has encouraged farmers greatly and resulted in municipality-wide training 
sessions and cross-farm visits. This soon resulted in widespread support from LGUs, 
particularly at the barangay level, including financial contributions and even 
legislative backing for adoption of the NVS technology (CRAMB 2006: 4-5). Today, 
the Landcare program in Claveria has developed into a triangular partnership 
between farmers, ICRAF and LGUs. 

The SALT and NVS technologies were also promoted in Southern Leyte. In some 
way, NVS has been an indigenous technology independently practiced by farmers for 
at least four decades (MERCADO 2005: 5). Landcare in Leyte started with groups of 
farmers already organized by other NGOs or CBFM projects. Such organizations 
adjusted and incorporated the approach into their programs with LGUs and other 
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agencies (MERCADO 2005: 10-11). However, in Southern Leyte, NVS has not 
attained the widespread success comparable to Claveria. This may result from the 
focus of institutional support primarily on Southern Leyte’s coastal areas rather than 
upland regions. Support to conservation farming on sloping lands has not been given 
a higher priority because only the minority of the people in the Province is living in 
uplands. 

In the five municipalities covered by the study in Southern Leyte, there are ten 
People’s Organizations (POs). The farmers of these POs do practice agroforestry in 
various forms, and they receive support from DA, DENR, DAR, LGUs and GIZ. Many 
members of these POs are living on forest land. Therefore, it is likely that the POs 
were primarily founded for bureaucratic reasons rather than the farmers’ intention to 
cooperate on farming issues (MANGAOANG 2011b). However, since DENR allows 
farmers to harvest and benefit from planted forests as long as they are members of a 
PO, they soon engaged in reforestation and agroforestry activities. 

Support to Southern Leyte, through POs, is also provided by the GIZ-supported 
Environment and Rural Development Program (EnRD) and the project Reducing 
Emissions from Deforestation and Forest Degradation in the Philippines (GIZ-REDD). 
EnRD and GIZ-REDD have been promoting reforestation by distributing fruit and 
timber-tree seedlings and paying the farmers for planting them. Some POs are even 
producing and selling seedlings from their own nursery (see   Photo 3). 

 

   Photo 3: Tree nursery in PO Yiseda, municipality of Maasin City 

 
          Photo: SW 
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3 Approach and methodology 

3.1 Approach 

3.1.1 Measuring the sustainability of agroforestry systems 

This study attempts to analyze the sustainability of different agroforestry systems. 
The concept of sustainability used in this study is based on the definition contained in 
the widely cited Brundtland Report from 1987, commissioned by the United Nations. 
According to this report, sustainable development meets the needs of the present 
without compromising the ability of future generations to meet their own needs 
(HAUFF 1987). 

The achievement of sustainable development requires the integration of its 
economic, environmental and social components at all levels (UN Economic and 
Social Development). 

 

Therefore, based on the three dimensions of sustainability, a 
sustainable agroforestry system should generate sufficient 
income for the farmer (economic dimension), while preserving 
natural resources (environmental dimension) and being socially 
viable (social dimension). 

 

In this study, an agroforestry system is understood as an individual land unit, often 
one among multiple parcels of a farm enterprise, on which agroforestry is practiced; 
and as outlined in Section 1.2, the study attempts to assess these agroforestry 
systems regarding their level of sustainability, and to identify systems that might be 
promising to be further promoted and replicated. 

Consequently, the research unit of this study is the individual agroforestry parcel – 
and not the whole farm enterprise or household of an agroforestry farmer, 
respectively. The latter would be useful research units for determining that individual 
farms or farmers are successful, but it would not be possible to assess agroforestry 
operations in this way because in our study sites different agroforestry systems exist 
in the same landholding. Only the focus on individual agroforestry parcels allows 
different agroforestry systems to be assessed and compared. 

In following this logic, it was necessary to identify variables for all three dimensions of 
sustainability that refer to the agroforestry system itself (see Table 3). The variables 
selected allowed the study team to identify differences between these systems, for 
example, in terms of their potential to generate monetary income (e.g., system A is 
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able to generate twice as much income as system B), and to generate statements 
regarding the overall sustainability of an individual agroforestry parcel. 

 

Table 3: Variables for the assessment of sustainability and external factors used 

Variables for the 
economic dimension 

• Investment requirements 

• Monetary income 

• Risk management  

Variables for the 
environmental dimension 

• Impact on soil quality 

• Contribution to soil erosion prevention 

• Potential for climate change mitigation 

Variables for the 
social dimension 

• Complexity to manage the agroforestry system 

• Food security 

Additional (cross-cutting) 
variable 

• Tolerance of changing soil and climate-related 
conditions 

External factors 

• Land tenure 

• Formal education of farmers 

• Membership in farmer’s associations  

• Access to extension and support services 

• Gradient of slope 

 

 

Besides these agroforestry system specific (internal) factors, there are other 
(external) factors that influence the sustainability of an agroforestry system, for 
instance, local geomorphologic conditions, the tenure situation under which a farmer 
operates, and whether or not a farmer receives support, for example, as a member of 
a People’s Organization (PO). These external factors can dramatically influence how 
sustainable an agroforestry system is, and some of them can be influenced, so they 
offer good entry points for development projects. 

To better understand causation of agroforestry system attributes, external factors 
were also identified (see Table 3), separately assessed, and used to cross check the 
initial assessments derived from measuring the variables selected. 

It is assumed that a farming system will only be successful if it complements the 
livelihood strategy of the farmer. The livelihood assets are defined as financial 
(income, savings), natural (land, water, forests), human (labor, education, skills, 
health), physical (roads, equipment) and social (membership in organizations, 
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networks) capital (DFID 1999). The selection of variables and external factors took 
into account this livelihood concept. 

Apart from the variables selected for the three dimensions (economic, environmental, 
social), an additional (cross-cutting) variable is used in this study. This variable 
represents the level of tolerance of an agroforestry system to different, or changing, 
soil and climate-related conditions. This variable is important to show how suitable an 
agroforestry system is for replication in other sites and how well it could adapt to 
climate change. 

 

3.2 Method 

3.2.1 The MASAS model 

In order to assess multiple and diverse agroforestry parcels in terms of their potential 
to generate economic, environmental and social benefits, the study team developed 
the Model for Assessing the Sustainability of Agroforestry Systems (MASAS). 
MASAS is based on quantitative and qualitative indicators that are measured for 
each agroforestry parcel examined. 

The indicators operationalize the variables identified for the assessment of 
sustainability (see Section 3.1 and Table 3). The resulting data is then put into a 
scoring table, the MASAS Matrix, to compare the individual systems against each 
other, and to assess their sustainability. The final result will be a numeric score, 
called the MASAS score. The higher its MASAS score, the more sustainable an 
agroforestry system is. The MASAS score ranges between 1 (not sustainable) and 5 
(highly sustainable). 

The different steps necessary to put the Model to work (such as the selection, scaling 
and weighting of indicators) are shown in Figure 7 and will be explained in more 
detail in the following sections. After its development and a pretest, MASAS was 
applied in the study sites of Southern Leyte and Claveria following the process 
exemplified in Figure 8. 

The greatest strength of the Model is its flexibility: If the importance of an indicator is 
to be changed, for instance in case one wants to put more emphasis on 
environmental aspects, then its weight (see Section 3.2.6) can be adjusted. The 
resulting MASAS score would then indicate which agroforestry system scores best 
with the new emphasis. Indicators can also be added or removed if additional 
aspects are to be considered or if one aspect can be disregarded. 
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Figure 7: Development of MASAS 

 
 

Figure 8: Application of MASAS 

 
 

3.2.2 Stratification and sampling 

According to the definition of agroforestry used for this study, agroforestry systems 
consist of woody perennials and annual crops and/ or livestock. There are many 
different combinations of these components, and they can be classified into three 
main groups (HUXLEY 1999: 10-12): 

• Agrisilvicultural systems contain annual crops and trees incl. shrubs; 

• Silvopastoral systems consist of pasture/ animals and trees; and 

• Agrosilvopastoral systems include all components, namely annual crops, 
pasture/ animals and trees. 
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According to NAIR (1993), the classification of agroforestry systems can also be 
based on the criteria below: 

 

• Structure of the system (nature and arrangement of components - for specific 
spatial arrangement refer to Section 0); 

• Function of the system (role and output of components); 

• Agro-ecological zones where the system exists; and 

• Socio-economic scales and management levels of the system. 

 

Regarding the combination of species and their arrangement, a wide array of 
different agroforestry systems and combinations exists in Southern Leyte and 
Claveria. In line with the task to compare different agroforestry systems, the study 
team had to find a way to group the different systems in order to make a comparison 
feasible. And some characteristics of these systems (e.g., spatial arrangement) were 
not even known prior to seeing them in the field, after the tentative selection of 
sample sites. 

For this reason, the only criteria that could be used to stratify the agroforestry 
systems was their components or, put more precisely, their main crops in terms of 
visible prevalence. Livestock did not seem to play a major role within agroforestry 
systems in the study area. Therefore, farm animals have not been considered in the 
stratification process. 

That is why the team decided to create homogenous groups, or strata, of 
agroforestry systems based on their prevailing crops. The result of this stratification 
process was six relatively homogenous strata of agroforestry systems including: 

 

1. Banana-based systems; 

2. Coconut-based systems; 

3. Coffee-based systems; 

4. Fruit tree based systems; 

5. Rubber-based systems; and 

6. Timber tree based systems. 

 

Sample sites were selected from the six strata that were developed. Information on 
the prevailing crops in agroforestry systems was obtained from other sources, for 
example, in the case of Southern Leyte, from the Socio-economic Baseline Study of 
the GIZ-REDD project (GIZ-REDD 2011), or from ICRAF in the case of Claveria. 
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External factors such as the tenure situation under which a system operated were 
also considered for sampling (i.e., in the case of tenure, for example, the objective 
was to represent different types of tenure). This approach to study site selection also 
ensured that, for each stratum, the number of agroforestry systems included in the 
investigation was sufficient. 

In addition to consideration of crops and external factor criteria (i.e., methodology), 
sample site selection was also guided by a number of requirements outlined in the 
terms of reference (ToR) for the study. According to the ToR, the following criteria 
were also to be met: 

 

Both in Southern Leyte and Claveria: 

• Only sites in upland areas and with high poverty rates to be selected; and 
• Ideally, small, medium and larger holdings equally to be included. 

 

Specifically in Southern Leyte: 

• Both EnRD program sites (approx. 70 percent of agroforestry systems 
examined in the Province) and non-program sites (approx. 30 percent) to be 
covered; 

• Approx. 90 percent of sample sites not further away from VSU Campus than 
2.5 hour drive; 

• About 80 percent of sample sites covered by the recently completed Socio-
economic Baseline Study of the GIZ-REDD project (GIZ-REDD 2011); and 

• Areas with elevated security risk (i.e., “yellow”/ “moderate” risk areas and 
above – as per GIZ’s risk management system) not to be visited. 

 

Overall, the stratification and sampling resulted in 100 agroforestry parcels selected 
for the study, 69 in Southern Leyte and 31 in Claveria. However, it is important to 
note that, due to its limited size, the sample cannot be considered representative of 
all agroforestry systems in the sites. 

3.2.3 Variables and indicators 

Each variable identified to assess the sustainability of agroforestry systems in 
Southern Leyte and Claveria (see Approach – Section 3.1 and Table 3) had to be 
further operationalized. This was achieved through the use of one or more indicators. 
The indicators, in turn, had to be measured through quantitative and qualitative data, 
which either were obtained from secondary sources or collected by the team. This 
process led to a tentative list of about 40 indicators. The final list of indicators was 
selected from these 40 through a participatory process including the SLE team and 
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representatives from GIZ, ICRAF, VSU, DA, DENR and local communities. For 
example, in semi-structured focus group discussions with upland farmers, the study 
team identified those indicators that were most important from the farmers’ point of 
view. Table 4 describes the final set of indicators that became part of MASAS. As 
mentioned earlier, some variables are operationalized only by one indicator, and 
others require multiple indicators to be measured. 

 

Table 4: Operationalization of variables 

Dimension Variable Indicator 

Economic 

Investment requirements Material input required 

Monetary income 

Gross margin / (Net present value)10 

Return to labor 

Consistency of income 

Risk management 

Risk of pests and diseases problems 

Dependency of production on a single 
crop 

Environmental 

Impact on soil quality 
Soil water storage capacity of crops 

Share of nitrogen-fixing crops 

Contribution to soil 
erosion prevention 

Contribution to soil conservation 
through deep rooted perennials 

Potential for climate 
change mitigation 

Carbon storage potential 

Social 

Complexity to manage 
the agroforestry system 

Complexity to manage 

Food security 
Ability of the agroforestry system to 
meet nutritional needs 

Cross-cutting 
Tolerance of changing 
soil and climate-related 
conditions 

Level of tolerance to soil pH 

Level of tolerance to temperature range 

Level of tolerance to precipitation range 

 

                                            

 
10 It was not possible to calculate the net present value (NPV) for all agroforestry systems examined 
by this study. Therefore, the indicator is not part of MASAS. However, NPV calculations were done for 
all timber tree based agroforestry systems and one parcel for each of the other strata. 
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In the following paragraphs, the fifteen indicators of MASAS are presented in more 
detail. First, it is explained why a certain indicator is relevant for assessing 
agroforestry systems. Next, the meaning of the indicator for the specific context of 
the study is described (see Appendix 3) for greater explanation of how each indicator 
was measured). 

3.2.3.1 Material input required 
High initial investment costs can be a formidable obstacle for farmers to apply a 
specific land-use system, especially in regions without sufficient access to credit. 
Therefore, it is important to consider initial investment costs when promoting 
agroforestry systems among poor upland farmers. The indicator measures the initial 
investment required for material inputs and then compares the financial burden to 
farmers for establishing different agroforestry systems. 

3.2.3.2 Gross margin 
Gross margin as an indicator shows how much of the revenue is left to pay fixed 
costs and to keep profit when all variable costs are deducted. Variable costs are 
usually calculated for a fixed period, e.g., one farming season or a year. The gross 
margin is therefore useful as a decision-making tool for that period. In agricultural 
enterprises variable costs depend on the activity performed. For instance, prices for 
seeds differ from crop to crop, the labor intensity changes with the crop, and different 
inputs might be necessary (variable costs include seeds/ seedlings, weeding, 
fertilizer, agrochemicals, hired labor, etc.). Fixed costs are not included in this 
calculation because they have to be paid anyways (e.g., rent, insurance, 
maintenance), independently from the farmer’s decision whether and what to plant. 
For annual crops, the gross margin shows which crops should be planted in order to 
have the highest income or to keep an agricultural business running. For perennial 
crops, which are often planted in an agroforestry system, this indicator is of limited 
use since it only applies to one year. It is therefore not suitable to compare crops with 
different cropping cycles. 

3.2.3.3 Net present value 
When comparing agroforestry systems one must consider several aspects such as 
the combination of crops (annual or perennial), the age of the crops and the material 
and labor input used to establish the system. In order to make these features 
comparable, they are expressed in monetary terms and the costs are subtracted from 
the benefits. Then, all values are dated to the same year (discounted). The discount 
rate used was 20 percent. The resulting value is the gross margin of the agroforestry 
system from several years expressed in the value of one year. For crops that require 
several years until harvest (e.g., perennials like fruit trees and timber trees, but also 
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coconut) it is necessary to compare not only one year of their lifespan but assess the 
whole length of their rotation age. 

3.2.3.4 Return to labor 
Labor is a limiting factor in many agricultural enterprises. It is important to understand 
how effective labor is for obtaining a given amount of gross margin and for comparing 
which crop achieves highest returns for the amount of labor invested. Return to labor 
as an indicator depicts the income earned for each day of labor invested in the 
production of a specific crop. 

3.2.3.5 Consistency of income 
For farmers, it is very important to have a continuous income stream to cover 
household expenditures. Crops grown in the agroforestry systems of Southern Leyte 
and Claveria are very different in their potential to generate continuous income. 
Some crops can only be harvested once per year (e.g., lanzones – a popular fruit 
tree) or even once in ten years (e.g., timber). Other crops can be harvested weekly or 
more often (e.g., rubber). To develop this indicator, different agroforestry systems 
were examined in order to understand the seasonal production calendar of every 
crop. This indicator is an indirect indicator of the potential of a given system to 
generate a consistent income. It does not refer to the specific monthly income 
agroforestry farmers derive from each crop. 

3.2.3.6 Risk of pests and diseases problems 
This indicator measures the vulnerability of an agroforestry system to crop losses 
associated with pests and plant diseases. The score for this indicator depends on the 
crops grown (some crops are more prone to pest infestation and plant diseases than 
others), on the total number of species within the agroforestry system (under the 
assumption that greater crop diversity makes it more difficult for pests and diseases 
to spread), and various other factors (see Appendix 5). 

3.2.3.7 Dependency of production on a single crop 
Farmers relying on income from only one crop are exposed to risks that diverse 
farms avoid. In the case of crop failure or falling prices, low crop diversity can 
threaten the livelihood of the entire farm household. Agroforestry is known for its 
potential to provide farmers with multiple sources of income, so the risk of sudden 
economic shocks is reduced. This indicator measures the share of the production 
value generated from the most prevalent crop in comparison to the total value of 
production on one agroforestry parcel. 
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3.2.3.8 Complexity to manage 
The high complexity of growing multiple crops in specific spatial arrangements can 
prevent farmers from adopting promising agroforestry systems. In group and 
individual discussions, farmers often stated lack of knowledge as the main reason for 
them not to adopt new farming systems. Based on these discussions and using 
information received from resource persons at ICRAF, VSU and LGUs, this indicator 
assesses the multitude of, and the strictness to follow, required management 
procedures for different agroforestry systems. 

3.2.3.9 Ability of the agroforestry system to meet nutritional needs 
Malnutrition is a common problem among upland farmers. Agroforestry is purported 
to alleviate this problem in two ways: it provides cash crops for monetary income as 
well as food crops for household consumption. This indicator measures the 
contribution of each agroforestry parcel to the daily calorie and protein requirements 
of farmers. 

3.2.3.10 Soil water storage capacity of crops 
Each agroforestry system has a specific water storage capacity reflecting the variety 
and spatial arrangement of crops that are grown. This indicator measures this 
capacity indirectly by evaluating the number of trees in the system. 

3.2.3.11 Share of nitrogen-fixing crops 
Plants require nitrogen for growth and only a few crops grow economically without 
added nitrogen fertilizer (FAO 1987:3). Nitrogen-fixing plants transform elemental 
atmospheric nitrogen (N2) into ammonium and nitrates, both of which usable for the 
plant. Especially for sites that are poor in nitrogen, nitrogen fixation by leguminous 
plants can have a positive impact on a cropping system (MERCADO 2007:8). This is 
important for farmers who cannot afford to buy fertilizer. It also reduces the water 
pollution often associated with over-application of nitrogen fertilizer. The indicator 
represents the number of nitrogen-fixing trees and the area covered by peanuts or 
beans in every parcel. 

3.2.3.12 Soil conservation through deep-rooted perennials 
Soil conservation and the reduction of soil erosion is one major environmental 
service that agroforestry systems can provide. According to ICRAF (YOUNG 
1989:25), the use of deep-rooted perennials in a farming system contributes greatly 
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to achieving this objective. The indicator contribution to soil conservation through 
deep-rooted perennials is based on the number of deep-rooted11 trees per hectare. 

3.2.3.13 Carbon storage potential 
The perennial components of agroforestry systems, i.e., timber trees, fruit trees and 
palms, play an important role through their ability to sequester and store carbon over 
long periods. They absorb carbon dioxide (CO2), and utilize it for photosynthesis, 
resulting in carbon stored in their biomass. CO2 release takes place when vegetation 
is burned, decomposed or through the process of respiration. Woody perennials on 
arable land store carbon and could contribute to climate change mitigation. In this 
study, the indicator carbon storage potential estimates how much carbon the 
respective agroforestry system potentially stores eight years after installation. 

3.2.3.14 Level of tolerance to soil-pH, temperature and precipitation 
One of the interests of the clients of this study (GIZ and ICRAF) is to replicate 
successful agroforestry systems. Tolerance of different soil and climatic conditions is 
an important requirement for an agroforestry system to be considered for replication. 
And as the Philippines are predicted to be affected by the global climate change 
(CRUZ 2007), it is necessary to take these expected changes into account when 
assessing the sustainability of agroforestry operations. 

The tolerance of specific agroforestry systems to different pH-values is of high 
importance. While the pH-value can greatly differ from site to site, not every species 
used in agroforestry is compatible to different conditions, making it necessary to look 
at this specific soil characteristic. Additionally, temperature and precipitation are two 
essential climate characteristics which can foster or hinder the growth and the yield 
of agroforestry crops. 

3.2.3.15 Indicators disregarded in the course of the study 
In the course of the study, it turned out to be impossible to find data for some of the 
indicators initially considered to be used in MASAS. For other indicators, the team 
realized that these were only of minor or even no importance in the specific context. 
Therefore, these indicators (e.g., social acceptance, allelopathy, spatial arrangement) 
were gradually disregarded. A description of these indicators and the reasons why 
they were excluded can be found in Appendix 8. 

                                            

 
11 The study team considered all trees found on agroforestry parcels in Southern Leyte and Claveria 
except rambutan to be “deep-rooted”. Other perennials such as coconut, banana und bamboo were 
not considered to be “deep-rooted”. Coffee was considered “half deep-rooted”. 
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3.2.4 External factors 

As described in Section 3.1.1, there can be many external factors that influence the 
success of an agroforestry system. For instance, owners of private land with more 
long-term security in access to land might cultivate their land differently as compared 
to farmers cultivating public land. Land tenure is an important external factor that 
must be examined. For a list of all external factors assessed against the MASAS 
scores refer to Table 5. 

 
   Table 5: External factors 

External factors 

Land tenure 

Formal education of farmers 

Membership in farmers’ associations 

Access to extension and support services 

Gradient of slope 

 

3.2.4.1 Land tenure 
The land tenure or management arrangement can play an important role for farmers 
in deciding which combination of crops to utilize. If land tenure is unsecure, long-term 
investments like planting trees are not very attractive to farmers. The study gauged 
possible differences between agroforestry farmers on public and on private land. 

3.2.4.2 Formal education of farmers 
Managing agroforestry systems can be a complex task. For this reason, the formal 
education of agroforestry farmers and the resulting capacity may influence the 
success of an agroforestry operation. 

3.2.4.3 Membership in farmers’ associations 
Farmers who are organized in farmers’ associations are likely to benefit from 
knowledge transfers among the members of the association. It is also easier for a 
farmers’ association to attract public or private support services. Additionally, 
organized farmers hold a stronger position when jointly negotiating prices for inputs 
or marketing their crops. Finally, transaction costs for marketing can be reduced 
since quantities are larger resulting in less costs per unit marketed (economies of 
scale in marketing). All these factors contribute to the importance of membership in a 
farmers’ association. It is an important external factor to be considered in this study. 
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3.2.4.4 Access to extension and support service 
Many different agencies and organizations (DA, LGUs, NGOs) offer extension and 
support services to farmers. These services can have a great influence on the 
sustainability of an agroforestry system. In particular, training on cultivation methods 
for certain crops can be very important to improve agroforestry systems. 

3.2.4.5 Gradient of slope 
Agroforestry farmers in the uplands of Southern Leyte and Claveria cultivate land that 
ranges from almost flat to very steep slopes. This external factor was primarily 
chosen in order to examine whether or not the gradient of slope has an influence on 
the level of production and the consequent economic success of an agroforestry 
system. 

For estimating the slope of individual agroforestry parcels, farmers were asked to 
select a slope representative of their farm from a sketch showing different slope 
categories (see Appendix 9). 

3.2.5 Scaling and scoring 

Scaling and scoring is at the core of the approach and methodology chosen by the 
study team. Many indicators could be measured through quantitative data (e.g., 
material input required  or gross margin). Some indicators had to be established 
based on qualitative descriptions (e.g., complexity to manage  or risk of pests and 
diseases problems). Scaling and scoring allowed both quantitative and qualitative 
data to be used side by side in one analytic system. 

Each indicator was measured through scores on a scale from 1 (lowest score - least 
desirable) to 5 (highest score – most desirable). Scaling refers to the process by 
which the overall range of all true values of one specific indicator was divided into 
five units. Each unit (or sub-range of true values) represented one specific score. 

For example, for the complexity to manage an agroforestry system indicator, scores 
could range from 1 (extremely complex) to 5 (not complex). A systems was deemed 
less sustainable if the cumulative score of multiple indicators was low. An overview of 
the methodology used in scaling can be found in Appendix 3. 

3.2.6 Weighting 

The selection of indicators representing the three dimensions of sustainability alone 
was not sufficient to approximate the level of sustainability of a specific agroforestry 
system. Some indicators were considered more important than others. 

Therefore, in using the MASAS approach, not every indicator carried the same 
weight. Reflecting its importance, an indicator could contribute to MASAS with a 
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weight of 1, 2 or 3. The weighting procedure was developed in consultation with local 
resource persons. It was also based on insights gained during focus group 
discussions with farmers. As a result of the weighting process, the three dimensions 
of sustainability received unequal weights. Appendix 3 lists the weight of every 
individual indicator. 

3.2.7 Data collection 

For the various indicators of MASAS, a wide range of data had to be gathered, 
compiled and processed. Some of the indicators were measured through primary 
data collected in the field. For this purpose, a questionnaire was designed to be used 
in interviews with individual agroforestry farmers in the uplands of Southern Leyte 
and Claveria (see Appendix 11). This survey was designed to generate both 
qualitative and quantitative information. In addition, primary data was obtained 
through expert interviews with specialists from GIZ, ICRAF, VSU, MOSCAT and the 
Provincial Agriculture Office in Maasin City. The focus of these expert interviews was 
on information that could not be obtained directly from upland farmers. 

Other (mainly environmental) indicators were determined through a literature review 
of secondary data gathered from a multitude of sources.12 The primary resources for 
secondary data were the libraries of VSU and ICRAF, scientific research papers and 
national policy documents. Some information, such as the average size of farmers’ 
parcels in Southern Leyte, was extracted from the Socio-economic Baseline Study 
carried out by VSU scientists on behalf of the GIZ-REDD project (GIZ-REDD 2011). 

3.2.8 Data analysis 

The data collected was analyzed through the following process: First, quantitative 
and qualitative data used to measure indicators was processed and converted into 
scores. Next, following the model outlined in Section 3.2.1, the scores were 
transferred into the assessment/ MASAS matrix. Putting all scores in a matrix made it 
possible to visualize which agroforestry system scored high or low, and to assess the 
level of sustainability of a given system. 

Table 6 exemplifies how the scores for every agroforestry system were entered into 
the MASAS matrix. The first line demonstrates the whole process for agroforestry 
parcel, or case, No. 1, which belongs to the rubber-based stratum. The original value 
for the indicator gross margin was converted into a score (the score is 3 in this case). 
                                            

 
12 Most indicators measured through secondary data were established as potential benefits of 
agroforestry systems and/ or specific crops cultivated in them. For example, the water storage 
capacity of agroforestry systems was not determined by measuring the actual water content in the soil 
but by gathering information on the potential for water storage of the different crops. 
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Due to the weight of 3, which was determined for the indicator gross margin, the 
weighted score is 9. The scaling and weighting was done for all the other 14 
indicators (not shown in Table 6). In this example, all weighted scores sum up to 88. 
Finally, this sum had to be divided by 28 (sum of all weights) to get to the MASAS 
score in the last column of Table 6. 

 

Table 6: MASAS matrix 

Case Belongs 
to 

stratum 

Gross 
margin 

(original 
values) 

Gross 
margin 
scaled 

Gross 
margin 

weighted 
(weight 3) 

All other 
14 

indicators 

Total 
sum 

MASAS 
score 

1 
Rubber-
based 

33,825 
PHP 

3 9 … 88 3.14 

2 
Coconut-

based 
14,500 
PHP 

2 6 … 78 2.79 

3 
   

4 
  

MASAS score: 

Final sum divided by 28 

28=sum of all the weights  … 
  

100 
  

 

In order to explore relationships between indicators, between indicators and external 
factors, or between other dimensions, correlations were calculated and crosstabs 
created. Other information, e.g., information that was not used for establishing the 
indicators, was analyzed with descriptive statistics or qualitatively. The data was 
processed mainly with applicable computer software packages. 
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4 Findings 

4.1 General findings 
In the course of the study, 100 parcels belonging to 90 different farmers were 
examined (see Appendix 2). First, a general description of the agroforestry systems 
in each parcel assessed and the farmers who manage them is presented. 

Of the farmers surveyed, 77 percent were male and 23 percent female. The average 
age of the 90 farmers interviewed was 56 years. The figure is almost the same as the 
nationwide average age of upland farmers, which is 57 years (PANGILINAN 2011). 

Regarding religious orientation, more than 85 percent of the agroforestry farmers 
interviewed were Roman Catholic, the remaining 15 percent belonged to other 
Christian religions. None of these farmers were adherents to Islam or traditional 
religions. 

Concerning formal education, while 60 percent of the farmers visited during the study 
did not advance beyond primary school, 40 percent attended high school, and eight 
percent attended college and/ or university. Surprisingly, on average, the farmers in 
the sample went to school for a longer period than the average Filipino farmer (see 
Section 2.3). 

The size of the agroforestry parcels examined in this study ranges from 0.25 - 20 ha. 
The average size of the parcels was 2.28 ha. This is more than 50 percent larger 
than the average size of the agroforestry parcels in the more comprehensive Socio-
economic Baseline Study conducted by the GIZ-REDD project in Southern Leyte 
(GIZ-REDD 2011). 

When investigating agroforestry systems, another important aspect is the number of 
trees included. The average number of trees per hectare in the parcels covered by 
the study is 344, but this varies between study sites: On average, there are 305 
trees/ha in Claveria, while there are 361 trees/ha in Southern Leyte. 

One possible explanation for the different density of trees in both study sites could be 
dissimilarities in terms of prevailing spatial arrangements, with spatially zoned 
agroforestry systems (e.g., boundary planting, contour cropping) predominating in 
Claveria and spatially mixed patterns (i.e., trees planted all over the parcel) being the 
main arrangement in Southern Leyte (see Photo 4). Another explanation could be the 
disproportionate number of parcels belonging to a specific strata in each of the study 
sites: While rubber-based systems (only found in Claveria) had in average 443 
trees/ha, coconut-based systems (only found in Southern Leyte) registered with an 
average of 186 trees/ha. 
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Photo 4: Spatially mixed agroforestry system, Southern Leyte 

 
                Photo: FP 

 

Table 7 shows the number of parcels belonging to each of the six strata of 
agroforestry systems in the sample, and how these are distributed among both study 
sites. It also illustrates that this distribution is not proportional. The uneven number of 
agroforestry systems in each stratum, however, reflects the typical cropping patterns 
in Southern Leyte and Claveria as described in Section 2.1. 

 

Table 7: Number of agroforestry parcels examined per stratum13 in both study sites 
Stratum Southern Leyte Claveria Total 
Banana-based 5 3 8
Coconut-based 38 0 38
Coffee-based 3 7 10
Fruit tree based 11 5 16
Rubber-based 0 9 9
Timber tree based 12 7 19

Total: 69 31 100
 
 

4.2 Average MASAS score per stratum 
Following the method outlined in Section 3.2, the average MASAS score was 
generated for each of the six strata of agroforestry systems (banana-based, coconut-

                                            

 
13 The method of stratification of agroforestry systems in this study is explained in Section 3.2.2. 
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based, coffee-based, fruit tree based, rubber-based, and timber tree based). The 
result of this calculation is shown in Figure 9. 

While it is perhaps overly simplistic to express the results of a diverse and complex 
assessment model like MASAS in one single number, the average MASAS score per 
stratum is a useful starting point for further analysis. It demonstrates that timber tree 
based systems score highest (3.26 on a scale from 1 to 5), followed by rubber-based 
systems (3.13) and coffee-based systems (3.12). Coconut-based systems score 
lowest (2.76). 

 

Figure 9: Average MASAS score per stratum 

 

4.3 Comparing the scores of sustainability dimensions 
Following the approach of the study, as outlined in Section 3.1.1, the environmental 
dimension of MASAS is represented by four, the social dimension by two, the 
economic dimension by six, and the cross-cutting variable tolerance by three 
indicators (see table 8). 
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Table 8: Dimensions of sustainability, respective indicators and their weight 

Dimen-
sion 

Total 
weight 

Weight Name of indicator 

Economic 13 

2 Material input required  

3 Gross margin/ (Net present value) 

1 Return to labor 

3 Consistency of income 

2 Risk of pest and disease problems 

2 Dependency of production on a single crop  

Social 3 

2 Complexity to manage 

1 
Contribution of the agroforestry system to meet 
nutritional needs 

Environ-
mental 

9 

2 Soil water storage capacity of crops 

2 Share of nitrogen-fixing crops 

2 
Contribution to soil conservation through deep 
rooted perennials 

3 Carbon storage potential 

Cross-
cutting 
(toler-
ance) 

3 

1 Level of tolerance to soil pH 

1 Level of tolerance to temperature range 

1 Level of tolerance to precipitation range 

 

One of the main tasks of the study was to determine whether the agroforestry 
systems in Southern Leyte and Claveria are able to generate simultaneous socio-
economic and environmental benefits. In order to complete such an analysis, the 
indicators representing the social and the economic dimensions were combined to 
form the socio-economic dimension14. Then, for each strata of agroforestry systems, 
the scores for the socio-economic dimension, for the environmental dimension, and 
for the variable tolerance were generated and compared (see Figure 10). 

 

                                            

 
14 The indicator net present value (NPV) was not included in the socio-economic dimension. It was 
analyzed separately (see Section 4.6). 



Findings 47 

Figure 10: Scores for MASAS dimensions 

 
 

Looking at the scores for the three MASAS dimensions (i.e., the socio-economic and 
the environmental dimension, and the variable tolerance), considerable differences 
can be noted both between the six strata of agroforestry systems and between the 
MASAS dimensions. While the timber tree based stratum scored high on every 
dimension, other strata (e.g., banana-based and coconut-based systems) scored low 
on the environmental dimension and high on the socio-economic dimension. In the 
case of the coffee-based and fruit tree based strata, the economic dimension 
received much lower scores than the environmental dimension. The rubber-based 
strata scored high on both the environmental and the socio-economic dimension but 
received the lowest score of all strata for the variable tolerance. 

4.3.1 The environmental dimension 

The assumption that coconut and banana-based systems are not able to provide all 
of the environmental services usually associated with agroforestry to the same 
degree as other strata (e.g., soil conservation, soil enrichment) was confirmed by the 
relatively low scores calculated for the environmental dimension of the banana-based 
and coconut-based systems. While the average score for all cases (i.e., parcels) was 
2.85, coconut-based systems only reached a score of 2.44, and banana-based 
systems scored even lower at 2.29 (see Figure 10). The other four strata all scored 
above the average score calculated for the environmental dimension. Timber tree 
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based systems achieved the best results with a score of 3.36 and appear to be the 
most environmentally sustainable form of agroforestry. 

A surprising result is that the score for the environmental dimension of the fruit tree 
based systems is markedly lower than that of the timber tree based systems in the 
sample. While most fruit tree species are able to provide similar environmental 
benefits to timber tree species, there exists one important difference between the two 
strata: Timber tree based systems (like rubber-based and coffee-based systems) 
often contain a higher number of trees15 per hectare than fruit tree based systems. 
These findings should be interpreted with some caution because a larger sample size 
would have provided more definite results. 

4.3.2 The socio-economic dimension 

For the socio-economic dimension there was less variation in the scores received by 
the six strata of agroforestry systems than for the environmental dimension (see 
Figure 10). The average score for the socio-economic dimension was 3.00. The fruit 
tree based systems scored lowest (2.80), while the rubber and timber tree based 
systems received the highest scores (3.20 and 3.27, respectively)16. However, the 
conclusion that deep-rooted perennials provide better income must not be drawn 
without further research. The main reason for the lower divergence between scores 
is the existence of both high-scoring and low-scoring agroforestry parcels in each of 
the six strata. 

4.3.3 The socio-economic vs. the environmental dimension 

In evaluating the environmental indicators, the scores for the socio-economic 
dimension of the agroforestry systems covered by the study correlate with the scores 
for the indicators soil water storage capacity of crops  (r17=0.233, p18=0.021) and 
contribution to soil conserva tion through deep rooted perennials  (r=0.282, p=0.006). 
In contrast, no significant correlation can be confirmed between the socio-economic 
dimension and the indicator nitrogen fixation, nor with the indicator carbon storage 
potential. This indicates that a good socio-economic performance of an agroforestry 
system does not rule out achieving certain environmental services at the same time. 

                                            

 
15 respectively perennials in the case of coffee 
16 Note: Timber, however, has disadvantages: Above all, it usually takes a long time until timber can 
be harvested. Therefore, good transition management is essential for this system. Additionally, a so-
called Resource Use Permit (RUP) is required to cut the trees. The approval process for a RUP can 
be very complicated and take a long time, sometimes even years. 
17 r: correlation coefficient 
18 p: significance level 
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For the socio-economic indicators, as expected, there is a negative correlation 
between the scores of the environmental dimension of assessed agroforestry 
systems and the scores for the indicator complexity to manage (r= -0.241, p=0.016). 
Agroforestry systems score higher on the environmental dimension if the number of 
different species in a system is higher. But, more species in a system increases the 
complexity to manage the agroforestry system because different crops require 
different management interventions by the farmers at different points in time 
throughout the year. This will of course decrease its scores for the indicator 
complexity to manage, explaining the negative correlation. 

4.3.4 Tolerance 

The variable tolerance assesses the agroforestry systems in Claveria and Southern 
Leyte according to how well adapted they are to different, or changing, soil and 
climate-related conditions (see Section 3.1.1). This level of adaptation is derived from 
all the species used in a system and their ecological requirements. The variable 
tolerance cannot be measured by looking at the main crop only, so its assessment at 
the stratum level would not be very meaningful. As an alternative, in Section 4.5, 
such an assessment will be done for three specific examples of agroforestry 
systems. 

Nevertheless, it is illustrative to look at the differences between the strata (see again 
Figure 10). The relatively low score for rubber-based agroforestry systems might 
indicate that the tolerance to changing soil and climatic conditions was not a core 
objective when these systems were designed. It would be interesting to examine 
whether rubber or the secondary crops in these systems are responsible for the low 
score. This question will be raised again when discussing the special cases in 
Section 4.5. 

 

4.4 Score per indicator per stratum 
In order to illustrate why the average MASAS scores for the six strata of agroforestry 
systems varied rather strongly (see Figure 9), the scores for the individual indicators 
by stratum are presented and discussed. This will not be completed for all indicators 
but only for the most important ones according to their weight, and for some others 
showing strikingly different scores across the six strata. 

4.4.1 Gross Margin 

During focus-group discussions in the field, farmers often confirmed that income 
generation is the most important service they expect an agroforestry system to 
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deliver. Therefore, the study takes a closer look at the indicators related to monetary 
income. Figure 11 shows the scores for the indicator gross margin for all six strata of 
the sample. 

 

Figure 11: Scores for the indicator gross margin for each stratum 

 
The outstandingly high score for the indicator gross margin19 of the rubber-based 
agroforestry systems shown in Figure 11 cannot only be explained by extraordinary 
yields or a high price of rubber itself. Rubber farmers usually achieve substantial 
revenue from their parcels, even before they are able to harvest their main crop, 
rubber. These high revenues are due to crops grown during the transition period until 
the first harvest of the rubber, usually at five or six years. Common transition crops 
include vegetables, corn, banana and others. 

Good transition management20 – as an outcome of the special training provided to 
farmers investing in rubber – appears to be one of the major reasons for the good 
income generated from rubber-based agroforestry systems. 

                                            

 
19 When looking at the results of this analysis, the limitations of the indicator gross margin (see Section 
3.2.3.2) need to be remembered. It would have been better to use the indicator net present value (see 
Section 3.2.3.3). Unfortunately, this was possible only for a selected number of agroforestry parcels 
but not for the entire sample (see Section 4.6 for more information). 
20 The term transition management refers to the way farmers manage their fields during the period 
from planting to the first harvest of the primary perennial species of an agroforestry system. 
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Another potential reason is the comparatively good access to extension services and 
training. Rubber farmers interviewed by the study team received considerably more 
extension services and training than other farmers. All rubber-based agroforestry 
systems covered by the study are located in Claveria and, in general, farmers in this 
area were provided much more extension and training support than their 
counterparts in Southern Leyte. Consequently, one can assume that there is a direct 
connection between the level of farmers’ capacity and the decision to plant and 
manage a rubber-based agroforestry system.21 However, further research is 
necessary to verify this hypothesis. 

The second stratum scoring above average for the indicator gross margin is the 
timber tree based stratum. Essentially, however, this indicator turned out not to be so 
useful when assessing the economic benefits of agroforestry systems. While 
agroforestry systems normally include perennials, the gross margin considers 
variable costs only for a fixed period of time – usually one farming season or one 
year. This is especially problematic for timber trees. In agroforestry systems, timber 
trees need the longest time period until they can be harvested – in the cases 
examined by the study often longer than 10 years. Furthermore, they can only be 
harvested once and will not generate any further income. That is why the scores 
generated for the gross margin of individual timber tree based systems are rather 
ambiguous. These scores highly depend on whether or not timber was harvested 
during the last 12 months. Therefore, using the indicator net present value would be 
more accurate when assessing the income generated from agroforestry systems in 
general and from timber tree based systems in particular. The indicator net present 
value and related limitations experienced by the SLE team in using this indicator in 
the context of this study will be discussed in more detail in Section 4.6. 

An important consideration is that both gross margin and net present value are 
calculated using farm gate prices (price of the product at the point that it leaves the 
farm) based on data received from local government agencies (see Section 3.2.2). 
While for most crops the prices that farmers obtained for their products were close to 
these price figures, this was not the case for timber. Most of the farmers interviewed 
only received 30-50 percent of the official farmgate price for the timber they sold, 
sometimes even less. Essentially, for farmers, the relatively high income generation 
potential of timber tree based agroforestry systems as indicated in Figure 11 does 
not materialize in reality. 

                                            

 
21According to ICRAF’s expert Dr. Agustin R. Mercado, Jr., “rubber farmers are innovators. They do 
not only care about the now, but they also look into the future.” (MERCADO 2011) 
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Despite this drawback, a closer look at the gross margin of timber tree based 
agroforestry systems reveals important information: Among timber tree based 
systems the contribution of support crops (many of which annual crops) to farm 
income varies greatly. In some systems, the main share of the income is provided by 
support crops like corn and cassava, in other systems support crops contribute 
minimally. 

The relatively low scores for the indicator gross margin of the coffee, banana and fruit 
tree based agroforestry systems resulted from the fact that often, the yield of the 
main crop of the system was very poor. However, among the agroforestry parcels 
examined, there are also examples of fruit tree and banana-based systems with a 
high gross margin. Differences in farm management explain this variation among 
parcels within the same strata. In many cases, failure to apply adequate farm 
management practices (e.g., fertilizing, pruning, pest control measures), the use of 
low-quality seedlings and, in some cases, the fact that perennial plants may be older 
than their peak productivity could be responsible for the low income generated in 
coffee, banana and fruit tree based systems. 

Finally, a significant correlation was observed between the scores for the indicator 
gross margin and the indicator risk of pests and diseases problems  (r=0.234, 
p=0.019). This correlation can be explained by the fact that agroforestry systems with 
a high risk for pest and disease infections (and consequently low scores for related 
indicator) also have a low gross margin. These systems can easily be infected by 
pests and diseases resulting in crop failure or high input costs in order to prevent 
potential and combat existing infections. 

4.4.2 Consistency of income 

The second economic indicator of sustainability that is heavily weighted is 
consistency of income22. As previously mentioned, this indicator reflects the ability of 
an agroforestry system to produce products through the year resulting in continuous 
income. 

Banana and rubber can be harvested throughout the entire year. For this reason, the 
two strata based on these crops received the highest scores for this indicator (4.63 
and 4.56, respectively). 

Fruit tree based and coffee-based agroforestry systems generated the least 
consistent income (both scored 3.5). The main crops of these systems provided 
maximum two harvests during several seasons. 

                                            

 
22 When consulted in focus-group discussions, both upland farmers in Southern Leyte and in Claveria 
considered the indicator consistency of income as very important. 
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It was also found that the scores for the indicators consistency of income  and 
complexity to manage  were negatively correlated (r=-0.225, p=0.024). This can be 
explained by the fact that complex agroforestry systems (e.g., systems based on 
rubber) score low on the indicator complexity to manage, while scoring very high on 
the other indicator. 

4.4.3 Contribution to meet nutrition needs 

Finally, to represent the social dimension of sustainability, two very different and 
rather specific indicators were included in the MASAS. The scores for the first 
indicator, ability of the agroforestry syst em to meet nutritional needs , appear to be 
surprising at the first glance. With a score of 3.56, rubber-based agroforestry systems 
performed best. Coconut-based systems followed receiving a score of 3.00. This 
indicates that the main crop within the stratum does not necessarily need to be an 
important food crop for the stratum to receive a high score. Systems based on non-
food crops can still provide significant nutritional benefits from annual crops that also 
exist in the agroforestry system. The choice of annual crops and the intensity of 
cultivation will influence the nutritional potential. 

A closer look at the data collected confirms again the importance of good transition 
management such as that practiced by rubber farmers in Claveria. Even on farms 
with immature rubber trees great contributions towards nutrition could be realized, 
especially if the farm incorporated corn, beans, and vegetables like tomatoes. 
Examples of equally good transition management exist in the other five strata, but it 
is most common in rubber-based agroforestry systems. 

4.4.4 Carbon storage potential 

Based on a review of scientific studies, it was expected that certain timber and fruit 
trees would have the greatest agroforestry carbon sequestration potential. BRAKAS 
& AUNE (2011) and ZEMEK (2009: 59) concluded that mango has the highest 
carbon storage capacity in comparison to coconut, banana, other fruit trees and 
timber trees. In summarizing some of his findings, ZEMEK (2009) also noted that 
three different timber plantations had a higher carbon storage than three different fruit 
tree plantations, while a banana plantation had the lowest carbon storage among the 
fields examined.23 

However, a relatively low carbon storage capacity per plant for banana and coconut 
does not have to result in a low carbon storage potential for the entire agroforestry 

                                            

 
23 More information on the carbon storage potential of crops used in agroforestry systems in Southern 
Leyte and Claveria can be found in Appendix 6. 
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parcel. For instance, an agroforestry system with five mango trees cannot be 
considered better in terms of carbon storage than a system with 100 coconut trees 
on the same land area. Therefore, the indicator carbon storage potential is based on 
the total number of woody perennials and bananas planted on the respective 
agroforestry parcel (measured in number of perennials per hectare), so the final 
score is likely to deviate from the score the main crop in a stratum would receive 
when considered alone. 

As expected, it was found that the timber tree based, fruit tree based and rubber-
based agroforestry systems in Southern Leyte and Claveria have a higher potential 
to store carbon in their biomass than the coconut-based or banana-based systems 
(see Table 9). 
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Table 9: Carbon storage potential of the agroforestry systems studied 

 
Banana-
based 

Coconut-
based 

Coffee-
based 

Fruit-
based 

Rubber-
based 

Timber-
based 

Carbon 
storage 

potential 
[MgC/ha/8yrs]* 

18.14 25.89 34.12 41.18 36.37 38.24 

Carbon 
storage 

potential 
[MASAS 
score] 

2.25 3.08 3.70 3.88 3.75 3.84 

* Note: These values contain an element of error since they were extrapolated from figures obtained 
for parcels often much smaller than one hectare, and due to the limited size of the sample. 

 

4.5 Successful agroforestry systems 
In the following, we will analyze special cases where individual agroforestry farms 
had different results from the average for the stratum or proved to be illustrative 
examples. In every stratum, there are some cases scoring relatively low and others 
scoring relatively high. To better understand what indicates a successful (i.e., 
sustainable according to MASAS) agroforestry system, one special case each from 
the fruit tree based, rubber-based and timber tree based strata will be examined in 
detail. It is likely that there are other factors not captured through the MASAS 
approach that also influence the sustainability of agroforestry systems. To most 
accurately identify best practices, additional study is needed. 

4.5.1 Case 1 – AFS ID 10 of the fruit tree based stratum 

AFS ID 1024 of the fruit tree based stratum is an agroforestry parcel in Claveria with 
an area of four hectares. On this parcel, the following crops are cultivated: 

                                            

 
24 In the survey, every agroforestry system (AFS) examined was coded with an ID number. 
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Table 10: Crops cultivated and other information about Case 1 – AFS ID 10 

Crops cultivated Other information 
• 310 mangosteen trees 
• 30 durian trees 
• 8 gmelina trees 
• 55 mahogany trees 
• 500 coffee robusta plants 
• 30 rubber trees 
• 25 eucalyptus deglupta trees 
• some dipterocarp trees (no exact 

number 
• 1 ha of beans 
• 1 ha of corn 
 
(fruit trees are very young) 

Spatial arrangement: 
• Multi-story agroforestry system 
• Boundary planting (timber trees) 
• Contour cropping 
• Hedgerow/ alley cropping 
(all four types of spatial arrangement 
on one single parcel) 
Gradient of slope: 
• 9-18 percent 
Tenure: 
• FP (formal document) 
Management practices: 
• Weeding 
• Fertilizer application (chicken 

dung, vermicompost) 
• Application of pesticides 
• Pruning 

 

Case 1 has a MASAS score of 3.21 on a scale from 1 to 5. The reason for this 
impressive score is that eight out of 15 indicators have a score of either 4 or 5. 

As the list above shows, the farmer cultivates a wide variety of different crops, and 
hence as a diverse income. This is confirmed by the high score (5) for the indicator 
diversification of income. At the same time, the high diversity of crops contributes to 
the lower risk for the agroforestry system to be affected by pests and diseases. This 
is reflected by a score of 4 for the indicator risk of pests and diseases problems. 

The indicator consistency of income holds a score of 4 which means that at least one 
crop can be harvested and provide income to the farmer every month. 

The environmental indicators soil water storage capacity of crops , contribution to soil 
conservation through deep rooted perennials  and CO2 storage all have a score of 4. 
In other words, this agroforestry parcel provides a wide range of environmental 
benefits. 

The farmer reported usage of vermicompost for all crops on his farm. The 
vermicompost is produced with crop residues and chicken dung sourced from the 
farm. According to the farmer’s experience, this type of organic fertilizer is highly 
effective in improving soil fertility. 
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The farmer is extremely proud of his agroforestry system because he created it by 
himself through converting barren grassland into a productive farming operation with 
more efficient usage of water and better soil fertility. When asked, the farmer was 
also aware of the increased biodiversity in agroforestry systems as compared to 
mono-cropping, and he was enthusiastic about boosting the diversity on his entire 
farm even further by establishing an “effective bio-flow cycle”. 

In general, the farmer was content with the combination of crops that he used. 
However, he does not like his gmelina trees because they had a negative impact on 
the other crops on the parcel and he wanted to remove them completely. 

Most of the mangosteen trees on the parcel were too young to bear fruits but others 
were already productive generating medium-level yields despite of the fact that they 
had just reached harvestable size. 

One part of the MASAS analysis was to investigate the influence of external factors 
like membership in f armers’ associations and access to extension and support 
services on the overall success of every agroforestry parcel. The owner of the fruit 
tree based agroforestry system in Claveria received support in the form of seedlings, 
training and extension in the past. Obviously, these inputs were of great help when 
the system first was established, especially the training. The farmer appeared to be 
very innovative and was interested in new technologies and knew a lot about 
conservation farming. The farmer also indicated that he was interested in planting 
cacao but the requirements of this tree are too complex for him to handle. He 
planned to consult cacao pest management experts at the Central Luzon State 
University to learn more about how to treat the trees. 

The farmer was also highly committed to the farmers’ association, PO25 SUGA, which 
provided him with continued support for several years. In fact, he was one of the 
PO’s founders and is still a member today. His main motivation to be a member of a 
farmers’ association was the possibility to exchange ideas and knowledge with other 
farmers, their joint interest in rehabilitating the environment and working towards 
better living conditions, and the chance to receive various kinds of support from 
ICRAF. Today, as a member of the Claveria Landcare Association (see 2.3.3), he 
has access to new technologies and receives valuable information on how to prevent 
soil erosion. 

 

                                            

 
25 PO: People’s Organization 
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4.5.2 Case 2 – AFS ID 54 of the rubber-based stratum 

The special case chosen from the rubber-based stratum is an agroforestry parcel 
also located in Claveria. The parcel is 2.2 ha in area, and the following crops are 
cultivated on it: 

 

Table 11: Crops cultivated and other information about Case 2 – AFS ID 54 

Crops cultivated Other information 
• 1,200 rubber trees 
• 240 coconut palms 
• 1,000 banana plants 
• 220 durian trees 
• 0.1 ha camote (sweet potato) 

Spatial arrangement: 
• Multi-story agroforestry system 
• Boundary planting 
Gradient of slope: 
• 9-18 percent 
Tenure: 
• CLOA (formal document) 
Management practices: 
• Fertilizer application 
• Weeding 

 

 

The MASAS score for Case 2 is 3.54. This relatively high score results from good 
performance for both the economic and environmental indicators. The combination of 
crops selected by the farmer allows for significant income. This is validated by a 
score of 5 for the indicator gross margin. 

The score for the indicator consistency of income is also very high (5), resulting from 
the fact that rubber can be tapped as frequently as every other day, thus providing a 
continuous income stream. The complexity of this agroforestry system demands 
advanced management skills, which can be an obstacle to some farmers. 
Consequently, the system scores low (2) on the indicator complexity to manage . 
Training and extension services provided to farmers can help to overcome the 
challenges posed by such complexity. 

The indicator risk of pests and diseases problems received a score of 4 in recognition 
of the low risk for diseases and pest related problems associated with this 
combination of crops. 

The high number of rubber trees in this specific case facilitates an impressive 
environmental performance of the system demonstrated by the high scores for the 
indicators soil water storage capacity of crops (5) , contribution to soil cons ervation 
through deep rooted perennials (5)  and carbon storage potential  (4). Rubber-based 
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agroforestry systems can not only generate a good income but also provide 
important environmental services. 

The agroforestry farmer cultivating this parcel is a member of two farmers’ 
associations. One of these associations is the Claveria Landcare Association 
(CLCA). CLCA promotes agroforestry and encourages farmers to apply innovative 
farming technologies. The farmer was also supported by other agencies. He received 
fertilizer, pesticides, credit and training. These inputs were of great importance when 
establishing the agroforestry farm. 

The farmer also expressed interest in planting coffee but acknowledged the need for 
training on cultivation practices first. 

This example confirms that rubber-based systems have the potential to generate 
income and environmental benefits simultaneously. It also shows that managing such 
a system is not a simple task. In the context of the Philippine uplands, external inputs 
are obviously a precondition for launching a rubber-based agroforestry operation. 

 

 

4.5.3 Case 3 – AFS ID 62 of the timber tree based stratum 

The third special case, which comes from the timber tree based stratum, is a 5 ha 
parcel located in Southern Leyte. On the farm, the following crops can be found: 

 
Table 12: Crops cultivated and other information about Case 3 – AFS ID 62 

Crops cultivated Other information 
• 4,000 mahogany trees 
• 20 narra trees 
• 20 tugos trees 
• 800 coconut palms 
• 100 banana plants 
• 12 lanzones trees 
• 57 durian trees 
• 5 ha danzalan (i.e., grown all 

over) 
• 0.25 ha camote 

Spatial arrangement: 
• Multi-story agroforestry system 
Gradient of slope: 
• 4-8 percent 
Tenure: 
• CSC (formal document) 
Management practices: 
• None 
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This case received a MASAS score of 3.71. Similar to the other special cases, nine 
out of the 15 indicators score high (4 or 5). The indicator material input r equired 
achieved a score of 4, meaning that only a low material input is needed. 

According to MASAS, the environmental performance of the system is excellent as 
well. The indicators soil water storage capacity of crops , contribution to soi l 
conservation through deep rooted perennials and carbon storage potential  all 
received scores of 5. 

Root crops in combination with coconut and banana provide a reliable income source 
throughout the year giving the system a consistency of income  score of 5. This 
diversity of crops also reduces the farmer’s exposure to volatility in agricultural 
markets, reflected in the high score (4) for the indicator dependency of production on 
a single crop. 

A potential drawback of the diversity of crops on the farm is the high level of 
management time and skill necessary to maximize yields of many crops. This 
limitation is captured in MASAS by the relatively low score (3) for the indicator 
complexity to manage. 

The farmer received external support through extension services and training, thus 
improving his management skills. It was clear that he took a great deal of pride in his 
agroforestry parcel, he said: “I have grown good crops and I am very dedicated to 
grow more”. 

The diversity of this timber tree based system, evident in the variety of timber trees, 
fruit trees, bananas, and root crops results in a consistent income, reduced risks and 
provision of environmental services. 
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4.6 Net Present Value 
Despite the many advantages of the indicator net present value  (NPV) over the 
indicator gross margin (GM; see also 4.4.1), it was not feasible for the study group to 
calculate the NPV for all 100 agroforestry systems assessed. Lack of adequate time 
and farmer inability to remember inputs and revenues from several years in the past 
prevented the team from completing this task. As such, many assumptions had to be 
made to compensate this lack of data. These assumptions could not be adequately 
made for all agroforestry parcels targeted by the study. 

However, it was possible to calculate the NPV for one quarter of the parcels 
examined. Perhaps the most important unknown regarding NPV was how the 
indicators gross margin and net present value  relate to each other. Regarding GM, 
as presented in Section 4.4.1, the timber tree based stratum scored second best with 
an average score of 2.53. Only the rubber-based stratum scored higher (3.33). In 
comparison, the average NPV score for the timber tree based stratum is 2.42. So, for 
timber tree based agroforestry systems, there is almost no difference between the 
scores for the indicators gross margin and net present value. A look at the individual 
systems, however, reveals that important differences do exist (see Table 13): While 
some timber tree based agroforestry systems scored low on GM, they received a 
high score for NPV (e.g., systems with IDs 36, 62 and 74); other systems show the 
opposite relationship with a high GM and low NPV (e.g., IDs 66, 103 and 105). For 
these latter examples it is evident that the timber itself and its high yield are 
responsible for the relatively high GM scores. All three systems are characterized by 
a high number of trees – mainly mahogany – per hectare. Mahogany combines fast 
growth with a high yield per tree; and the price of mahogany wood is above that of 
other rather fast growing species. 

There are also several systems which scored much lower on NPV than on GM. The 
reason for these differences are similar for two of the three systems, the ones with 
the IDs 66 and 103. They are just mediocre in terms of production values, but the 
gross margin was calculated for a year when timber was harvested. For the third 
system of this group – ID 105 – the reason is a little different. While here it is also the 
case that the harvesting of timber led to a good result in gross margin, the reason for 
the mediocre performance in NPV is mainly due to the fact that the farmer told that 
his timber trees were only ready to harvest after 19 and 20 years, respectively. 

Of the systems with high NPV, there is only one system for which the high score is 
not due primarily to the timber. The farmer of system 29 is achieving his high income 
for the most part with corn that is grown on only one third of the parcel. This farming 
strategy requires significant material inputs like fertilizer, pesticides and quality 
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planting material for the corn, stressing again the importance of good crop 
management for economically successful agroforestry. 

 

Table 13: Net present value and gross margin for selected AF systems 

AF 
system ID Stratum NPV 

[PHP/ ha] 
NPV 

[MASAS Score] 
GM 

[MASAS Score] 
1 banana-based - 92,616 1 2 

17 coconut-based -10,536 1 2 

37 coffee-based 194,038 3 4 

107 coffee-based -47,562 1 2 

10 fruit tree based 142,750 3 3 

54 rubber-based 104,636 2 5 

13 timber tree based -85,854 1 1 

26 timber tree based -15,153 1 2 

27 timber tree based 66,924 2 2 

29 timber tree based 293,606 4 4 

35 timber tree based 211,954 3 2 

36 timber tree based 389,007 4 1 

61 timber tree based 18,703 2 3 

62 timber tree based 419,907 4 2 

66 timber tree based 89,165 2 4 

70 timber tree based 1,114 2 1 

72 timber tree based 9,015 2 2 

74 timber tree based 390,564 4 1 

76 timber tree based 189,639 3 2 

77 timber tree based 6,669 2 2 

95 timber tree based 31,925 2 2 

103 timber tree based 62,959 2 4 

104 timber tree based 65,983 2 3 

105 timber tree based 18,525 2 5 

106 timber tree based 94,334 2 2 

 

 

As mentioned briefly in Section 4.4.1 in the discussion of the scores for the indicator 
gross margin, there are high disparities between official farm gate prices and the real 
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prices the farmers interviewed for this study obtained. Farmers usually received only 
30 to 50 percent of the farm gate prices for their timber. For other crops, farm gate 
and the actual price farmers received were fairly similar. This led the team to perform 
a sensitivity analysis, calculating the NPV for the timber tree based stratum with 
prices 50 percent lower than the farm gate prices. This analysis led to reduced 
scores in nine out of 19 cases. In three cases, the score was lowered by two scales. 
Apart from the above-mentioned case in which corn provided the main income, 
scores were lowered for all parcels that originally scored 3 or higher on NPV. In total, 
after this operation, there is only one system left which scores above two. Looking at 
the real values, the NPV of this system fell to less than half of its original value, from 
approximately 420,000 PHP/ha to about 170,000 PHP/ha. The average score for the 
timber stratum using the reduced NPV is only 1.79. 

The NPV was not only calculated for the timber tree based stratum. To provide a 
comparison, six other cases were chosen from the different strata. Comparing their 
results in gross margin indicator with the NPV demonstrates that five out of these six 
systems score lower in NPV than in gross margin. The only one that maintained a 
high NPV and GM score is the fruit tree based system as explained in detail in 
Section 4.5.1. While the total number of cases for these other strata is very low, it is 
remarkable that unlike for the timber stratum there is not a single case in this group 
for which the economic performance improves when the long term benefits are taken 
into account. One example is the rubber-based system in which the extremely high 
annual labor input for land preparation and maintenance leads to high negative gross 
margins until the perennial cultures – mainly the rubber – can be harvested. Although 
the gross margins for the final years of the 20 year period are very high26, the burden 
from the first years leads only to a moderately high NPV after twenty years. 

 

4.7 External factors 
External factors play an important role in the analysis because they can influence the 
success of agroforestry systems but are not inherent to the agroforestry system itself. 
They are therefore external to the system and would not be affected if one system 
would be replaced by another.  

                                            

 
26 They would always reach a score of 5 according to the scaling for the gross margin from year 7 
onwards. 
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4.7.1 Land tenure 

Due to the vulnerable nature of their land tenure (see Section 2.3.2), some farmers 
seemed to be intimidated when they were asked about tenure of their agroforestry 
parcels. Nevertheless, all of them answered the question, with more than half of all 
farmers indicating that their parcels were their private property.27 Such a share of 
private proprietors is extremely high for the Philippine uplands and there is a 
possibility that farmers have inaccurately indicated tenure when they did not actually 
have it. Farmers may be hesitant to answer that they are illegally cultivating their land 
and they might be confused due to the aforementioned fact that some even pay 
taxes for lands which are not officially theirs. Still, using this external factor for cross-
checks of MASAS scores yielded some interesting results. 

Regarding the influence of land tenure on the income farmers generate, it is striking 
that farmers without secure and permanent land tenure are generating – apart from 
few exceptions – only very little income (see Table 14). All of the farmers cultivating 
public land under an official but temporary tenure instrument issued by the 
government achieved only a relatively low gross margin (MASAS score 3 or lower). 
Despite the general delicacy regarding land tenure there is no apparent incentive for 
farmers not to talk about their participation in such a program, so it can be assumed 
that this finding is not due to distorted data about land ownership. 

On the other hand, 11 out of 58 farmers (19 percent) who claimed to have a private 
land title achieved a high gross margin (MASAS score 4 or 5). One can assume that 
farmers with private land ownership tentatively invest more in their farming activities 
and can therefore earn a higher income. This assumption is backed by various 
farmers without private land title who stated that they would exercise more care 
regarding land management and preparation if the land were their own property. 

 

Table 14: Scores for GM by tenurial arrangement [percent of parcels] 

Tenurial 
arrangement 

MASAS score for gross margin (GM) [percent of parcels] 
1 

(N=29) 
2 

(N=45) 
3 

(N=10) 
4 

(N=9) 
5 

(N=5) 
Total 

(N=100) 
No title/ tenure 1 7 0 1 0 9
Tenant 4 2 1 1 1 9
Temporary land-use 
right on public land 11 12 1 0 0 24

Private property 13 26 8 7 4 58
Total: 29 47 10 9 5 100

N: Number of parcels examined 

                                            

 
27 either entitled by land transfer, bought or inherited 
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Another assumption regarding land tenure is that insecure land-use rights dissuade 
farmers from cultivating trees. Trees represent a long-term investment which needs 
several years, in some cases even decades, to yield any income. Farmers who have 
insecure land may refrain from this long-term investment and rely more on fast 
yielding annual cultures. The number of trees per hectare supports this assumption. 
On average, private owners have 370 trees/ha on their agroforestry parcels, while 
the value is only 271 trees/ha for parcels managed in another way. There were also 
several cases of farmers who stated that they would probably plant more trees if they 
owned the land they cultivated. There were some exceptions, such as two farmers 
who stated they would resort to corn mono-cropping if they owned the land they are 
cultivating. 

 

4.7.2 Formal education of farmers 

Based on the interviews, only a small share of participating farmers have Elementary 
Grade 3 or a lower level of formal education (see Table 15). Usually the education 
information refers to the head of household. There are small differences between the 
two regions. Farmers in Claveria were better educated than farmers in Southern 
Leyte. However, the analysis did not show any relationship between formal education 
and the scores of any of the MASAS indicators. 

 

Table 15: Level of formal education of farmers by region [percent of farmers] 

Level of education Southern Leyte 
(N=69) 

Claveria 
(N=31) 

Total 
(N=100) 

Elementary Grade 3 or lower 8.7 3.2 7
Elementary Grade 4-6 49.3 51.6 50
High school 27.5 19.4 25
Vocational school/ college 3rd year 10.1 9.7 10
Above college 3rd year 4.4 16.1 8

Total: 100 100 100
N: Number of farmers interviewed 

 

 

4.7.3 Membership in farmers’ associations 

Of all upland farmers participating in this study, 67 percent are members of at least 
one farmers’ association. Some of the surveyed farmers fulfill positions other than 
just being a member; for example presidents or vice-presidents, treasurers or trainers 
for other farmers. 
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Table 16: Membership in farmers’ associations by region [percent of farmers] 
Member status in 

farmers’ association(s) 
Southern Leyte

(N=69) 
Claveria 
(N=31) 

Total 
(N=100) 

Not a member  36.2 25.8 33
Member of one association 30.4 25.8 29
Member of one association 
(with official function) 20.3 25.8 22

Member of two associations 2.9 9.7 5
Member of two associations or more 
(at least one official function) 10.1 12.9 11

Total: 100 100 100
N: Number of farmers interviewed 

 

 

Farmers were also asked for the reason why they joined an association. Most 
farmers had a specific reason, for example, to receive certain kinds of support like 
material inputs (seedlings, fertilizer, etc.) or training on topics they were interested in. 
Some also indicated exchange of ideas with other farmers as an important reason as 
well as better access to government institutions through the association. In addition, 
some farmers benefited from membership through the increased prestige associated 
with holding an official position. Finally, farmers joined associations in order to 
achieve more secure tenure. 

In terms of influence on the sustainability of agroforestry systems, membership in a 
farmers’ association showed a slight positive correlation with the indicator gross 
margin, but it was not significant. There were no correlations with other indicators. 

 

4.7.4 Access to extension and support services 

From the discussions held with farmers and resource persons, the study team 
developed the impression that non-formal training and access to extension services 
appear to be more important for the success of agroforestry farming than formal 
education. The data collected, however, did not reveal any significant correlations to 
prove such an assumption. 

In both study sites, there are farmers who never received any support or extension 
services (see Table 17). In Southern Leyte, most farmers received support or 
extension services only once, in many cases they were provided with seedlings and 
not with trainings. More than 80 percent of the farmers interviewed in Claveria have 
received continuous extension support from at least one agency. 
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Table 17: Access to extension/ support by region [percent of farmers] 

Level of access Southern Leyte 
(N=69) 

Claveria 
(N=31) 

No support received 12.7 9.7
Support received once 38.0 3.2
Continuous support from one agency or 
various types of support received once 29.6 22.6

Continuous support from one or more 
agencies for a long period 9.9 29.0

Continuous and various types of support 
from one or more agencies for a long 
period 

9.9 35.5

Total: 100.00 100.00
N: Number of farmers interviewed 

 

 

Among all farmers, 38.7 percent indicated that it would not have been possible for 
them to establish their agroforestry system without the support of the agencies. This 
is the case for almost half (44 percent) of the farmers in Claveria but only one third 
(35 percent) of their counterparts in Southern Leyte. 

In Claveria most farmers have been receiving support from only one agency: 
Landcare. But, this support has been continuous and has taken multiple forms over 
the years. They received seedlings, but also the training on how to cultivate them and 
additional support in the form of fertilizers and pesticides. In contrast, most farmers in 
Southern Leyte received support only once or scattered from various different 
agencies. The support in Southern Leyte was mainly in terms of material inputs like 
seedlings or, in some cases, fertilizer and pesticides. Trainings, in contrast, did not 
make up a large share of the support in Southern Leyte. 

 

4.7.5 Gradient of slope 

Crosschecking the influence of the gradient of slope on the MASAS performance of 
the agroforestry systems by correlating gradient of slope with the MASAS indicators 
surprisingly did not lead to any significant results. Parcels on steep slopes did not 
perform more poorly in providing environmental, social and economic benefits than 
the ones located on more level terrain. This is especially remarkable for the income 
related indicators, as one common assumption regarding gradient of slope is that 
obtaining a high farming income is much more difficult on strongly sloping parcels 
than on less steep ones. But even for the indicator gross margin no relation to 
gradient of slope was found. It appears that good agricultural production is possible 
even in steep areas. One quite encouraging possible explanation for this is that the 
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application of soil control measures like contour farming and the use of the Natural 
Vegetative Strips-technique can enable good production and income generation even 
on steep lands. On the other hand looking at the size of the sample of this study and 
the indirect way slope was measured28, it might be necessary to carry out further 
research on this question to verify this finding of the study. 

Table 18 shows the results regarding gradient of slope in the two study regions. In 
general, the slopes of the surveyed parcels in Southern Leyte were steeper than the 
ones in Claveria. 

 

Table 18: Gradient of slope of agroforestry parcels by region [percent of parcels] 
Gradient 
[degree] 

Southern Leyte 
N=65 

Claveria 
N=30 

Total 
N=95 

>31 16.9 0 11.6
19-30 23.1 13.3 20.0
9-18 24.6 33.3 27.4
4-8 23.1 40.0 28.4
0-3 12.3 13.3 12.6

Total: 100 100 100
N: Number of parcels examined (for 5 out of 100 no data on gradient of slope available) 

 

4.8 Limitations of the MASAS approach 
Applying the MASAS approach led to several very interesting findings concerning the 
sustainability of agroforestry systems in the sites studied. Nevertheless, some 
limitations of the approach were observed by the team, especially when it came to 
analyzing the data collected. 

Sample not representative . While it was a significant challenge to collect, process 
and assess quantitative and qualitative data of 100 different agroforestry systems, 
this sample is still of insufficient size to claim representativeness for agroforestry 
farming in the study sites. The systems included in the assessment were carefully 
chosen regarding characteristics like crop composition and tenure arrangements. 
This lead to a highly diverse sample but consequently the number of cases 
representing specific combinations of characteristics is rather small. 

Concept of sustainability difficult to operationalize . The final set of indicators 
used in the MASAS approach should not be seen as an all-encompassing 

                                            

 
28 For inquiring the slope of their agroforestry parcels farmers were asked to estimate the slope of their 
parcels by pointing on a sketch showing different slope categories (see Appendix 9). 
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operationalization of the concept of sustainability. Several of the variables would 
have needed more indicators to adequately measure important issues like, for 
example, biodiversity. With the current set of MASAS indicators, however, it is indeed 
possible to identify trends and interrelationships for various aspects of agroforestry 
that are important when assessing sustainability. 

Reliance on secon dary data due to the complexit y of the subject . The field 
phase of only three months was too short to carry out field-based measurements on 
the concerned parcels. As such, other methods had to be developed to obtain the 
data. One method was to interview farmers about characteristics of the assessed 
agroforestry parcels such as the size, number of trees, slope, spatial arrangement 
and crops planted. This led in a few cases to rather questionable results, for 
example, to extraordinary high numbers of trees per hectare. The second data 
source used to substitute for field measurements was secondary data for most of the 
environmental indicators. This secondary data of course is not sensitive to local 
specifications of each parcel. All indicators were designed and analyzed bearing in 
mind these possible shortcomings, and to adequately compensate for them. Still, the 
results should not be seen as the ultimate truth in their respective fields, but rather as 
carefully crafted approximations. 

Lack of data. Some indicators and external factors that were intended to be part of 
MASAS were not possible to include in the final set of indicators because sufficient 
data about them could not be collected. This is the case, for example, for the 
indicators spatial arrangement and suitability for remote areas. For other indicators, 
the data we found was not complete. For example, nutritional values of species 
which are only of local relevance, labor and material input data for past years and 
others were incomplete. In such cases, insufficient data had to be covered by 
assumptions in order to be able to calculate values and scores for the respective 
indicators. The information for these assumptions was derived from other 
agroforestry parcels, secondary data, or just by reasoning. While this can lead to the 
blurring of specific attributes of several systems, a transparent use of assumptions 
allows for later corrections to the model as well as for changing the assumptions 
when new insights allow. 

 

4.9 Conclusions 
The MASAS model allowed the team to make a number of important and insightful 
conclusions about agroforestry in these regions. The numeric results for the 
agroforestry systems and for the strata illustrated that there is a high variance of 
results for the individual systems inside the strata. Although the average score of the 
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strata differ substantially (2.67 for coconut-based to 3.21 for timber tree based), all 
strata contain very successful systems according to MASAS. 

On the other hand there are also subpar results29 for every stratum apart from the 
rubber-based one. This indicates that none of the six strata and their primary crops 
should be discounted, while none of them seems to be inherently successful as well. 
The exception is the rubber-based stratum. The success of this stratum highlights the 
importance of proper management of agroforestry systems, as all rubber-based 
systems in the sample are managed by farmers who had access to trainings and 
most of them include high material and labor input. 

Through a detailed evaluation of the dimensions of sustainability, it becomes evident 
that the two overall best scoring strata – timber and rubber based – attain high 
scores in the environmental dimension as well as in the socio-economic dimension. 
Even among individual systems correlations between the socio-economic dimension 
and several of the environmental indicators can be found. This indicates that the 
assumption of socio-economic and environmental benefits being in conflict with each 
other cannot be confirmed by this study. On the other hand, socio-economic services 
are related to environmental benefits. 

When looking at the individual indicators it is evident the rubber-based stratum is by 
far the most successful stratum for income generation. This is due to the fact that 
rubber-based agroforestry systems score well even for cases in which the rubber 
itself cannot be harvested yet. This points to the importance and the potential of good 
transition management. To achieve better transition management, more and/ or 
improved advisory services from concerned agencies are necessary. Regarding the 
environmental indicators it can be concluded that generally the primary crop of the 
strata defines if a system is successful in this area or not. In other words, systems 
whose base crops are not able to provide the environmental services evaluated in 
the MASAS (especially coconut and banana) usually are a lot less successful than 
the systems whose base crops are good at providing these services (especially fruit 
trees and timber). 

The results from the NPV calculation for parts of the sample differ strongly from the 
results of calculating the gross margin for the individual cases. This highlights the 
importance of evaluating financial returns over longer periods of time, given that 
some crops take several years before producing income. 

The detailed description of the three successful cases (see 4.5), all of which are 
sustainable agroforestry systems according to MASAS, provides insight into the 

                                            

 
29 MASAS score below the global average of all systems of 2.76 
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multitude of factors that combine to create the success of agroforestry farming. The 
connecting element is that all three systems are fairly diverse, relying on a 
combination of the lead crops (perennials) with annuals. Looking at their score for the 
indicator complexity to manage reveals that all of them are highly complex as well. 
Other interesting attributes are revealed when the systems are viewed from this 
macro level. The fruit tree based systems, for example, successfully utilize self-
produced vermicompost and worm juice30 for fertilizer and pesticide. 

The analysis of the relations between external factors and the MASAS scores of the 
assessed agroforestry systems yielded surprisingly few results. For most of the 
external factors, no connections could be found. Due to the small size of the sample 
this should not be understood as a proof that these factors do not influence the 
success of agroforestry systems, but more research should be done regarding their 
influence. 

Nevertheless, for two of the external factors interesting observations could be made. 
First it became clear, that none of the farmers using their land with a temporal permit 
issued by a governmental program could achieve high income and only very few 
farmers with other land tenure situations than private property could. 

The other observation regarding the external factor land tenure is that farmers who 
claim to own the land they are cultivating average 100 trees more per hectare than 
other farmers. This finding supports the assumption that farmers who do not have 
secure permanent land-use rights could be less willing to plant trees, as these are 
long term investments. 

For the external factor access to support and extens ion services, the observation 
could be made that there is a huge regional difference. While in Claveria this access 
is widespread and most farmers enjoyed continuous support, this is only the case for 
very few farmers in Southern Leyte. This is interesting, because all rubber-based 
systems (which performed outstanding economically) are based there and the 
farmers employing these systems have received extension and support far above the 
average. As rubber-based systems are very complex and part of the economic 
success of these systems is due to transition management, this finding should be 
kept in mind. 

Looking at the limitations of the MASAS-approach it becomes obvious, that in most 
sectors the results are more approximations than exact and final results. This 

                                            

 
30 Red worms will eat everything organic (e.g., household and farm residues) given into worm beds. 
The liquid run-off from such worm beds is called worm juice and can be collected. Worm juice is very 
rich in nutrients and can be used as an organic fertilizer. For some crops, it is even effective as 
organic pesticide. 
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highlights further study needs and suggests that this study should not only be seen 
as a compilation of results, but also as a starting point for further research in different 
areas. 
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5 Recommendations 

An important objective of this study is to provide recommendations of how to improve 
agroforestry in order to achieve a more sustainable use of the Philippine uplands. 
These recommendations will be presented in this chapter and supported by the 
quantitative and qualitative findings of the study as well as other own observations 
were used. These recommendations will be given regarding different aspects of 
agroforestry. The study team will also consider the specific interests of GIZ and 
ICRAF, particularly the importance they place on specific interventions within their 
own mandate and their areas of work regarding agroforestry. 

5.1 The management of agroforestry systems 
In this section recommendations on farming practices for agroforestry shall be 
provided. Crop management practices and the composition of agroforestry systems 
are addressed here. 

5.1.1 Management matters 

In reviewing the results of MASAS, it became obvious that there were some highly 
successful and some less successful cases. Additionally, it was observed that 
systems with very similar crop compositions could strongly differ in their performance 
of socio-economic indicators. This is most true for the coffee-based, fruit-tree based 
and banana-based stratum, but also for the other strata. Often these systems – 
which according to the choice of crops apparently were alike – differed regarding 
another aspect: the management practices that were applied by the farmers 
cultivating them. This led to one of the central recommendations of this study: 
Management matters! 

As concluded in Section 4.9, the analysis has shown that a wide array of different 
systems can yield very good results. This indicates that for an agroforestry system to 
be sustainable according to MASAS – thus to combine environmental with socio-
economic benefits – the “how” seems to be more important than the “what”. This 
recommendation can lead to a different approach towards the support of 
agroforestry. One of the questions that were raised during the preparation of this 
study was, if fruit tree based agroforestry in Southern Leyte should be further 
promoted despite a history of some failures. The answer to this question according to 
the “management matters” approach is, that fruit tree based agroforestry can be 
further promoted, but that in order to be successful this must be done in combination 
with capacity building on the management of fruit trees – the mere distribution of 
seedlings is not sufficient. 
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5.1.2 Transition management 

The assessed rubber-based agroforestry systems in Claveria were able to provide 
socio-economic benefits and environmental services. For the rubber-based stratum, 
the variance between the MASAS scores of the individual agroforestry systems is 
relatively low (see Table 19). Considering the high scores of rubber-based systems, 
the low variance indicates that, unlike in other strata, there were almost no 
unsuccessful (i.e., unsustainable) rubber-based systems found. 
 

Table 19: Statistical parameters for MASAS scores by stratum 

Stratum 
MASAS scores 

Number of parcels Mean Range Variance 
Banana-based 8 2.83 1.02 0.136 

Coconut-based 38 2.76 0.86 0.048 

Coffee-based 10 3.12 1.04 0.119 

Fruit tree based 16 2.89 1.00 0.076 

Rubber-based 9 3.13 0.71 0.049 

Timber tree based 19 3.26 2.11 0.203 

 
 
However, the good socio-economic results for rubber-based systems are only partly 
due to the rubber-production alone. The management of the transition period, 
between planting and harvesting the first rubber trees, was also very decisive in 
determining their overall success. Important details of transition management include 
the choice of species as well management practices. Good supporting species are – 
dependent on the age of the rubber trees – corn, vegetables, banana and coffee. In 
addition, this study could not find reasons inherent to rubber-based systems for the 
successful transition management. It seems that the good training that rubber 
farmers enjoyed is one major reason for their successful management. Therefore, 
capacity building on how to bridge the transition period is highly recommended as a 
support for all kinds of tree based agroforestry. In addition, material support for initial 
investment needs for systems with designed transition management is 
recommended, as our findings indicate that the material input required for starting 
these systems is quite high. 
These two measures could help overcome a major obstacle in agroforestry in 
general: The long period of time until important perennial species can yield income. 
In the international debate about agroforestry and development, there are various 
instruments that are currently discussed on how to overcome this obstacle. One of 
them is the so called conditional cash transfer  (CCT), which is based on paying 
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regular or nonrecurring compensation to farmers who plant trees, until these can be 
harvested. One advantage of the transition management approach over the CCT 
would be its ability to empower farmers. Farmers who are trained in transition 
management are independently able to bridge the transition period and can actively 
improve their income. 

5.1.3 Improvement of banana- and coconut-based systems 

The banana- and the coconut-based strata had the least positive results regarding 
their overall sustainability according to MASAS. This is an important problem 
because banana and especially coconut are the main crops for most agroforestry 
farming in Southern Leyte.31 It is true that the recommended general focus on 
improving farm management practices would already improve these systems, but the 
findings indicate the need for additional measures. Virtually all good systems which 
scored high in these strata were characterized by being highly diverse, not only being 
composed of the lead crop and accompanying annuals. Instead, other perennials – 
mostly fruit and timber trees and coconut respectively banana – were part of these 
systems. Because of the included other perennials it is no surprise that these diverse 
systems are more capable of providing environmental services. Interestingly, most of 
these systems also scored above the stratum-average in the socio-economic 
dimension.32 

5.1.4 Application of inputs and the potential of organic fertilizer 

One major constraint for many systems to achieve good economic revenues seems 
to be a lack of material input like fertilizer and pesticides. Farmers listed lack of 
knowledge about their use as well as the high prices required as barriers to their 
utilization. 
Farmers deal with the lack of agricultural inputs through innovation, using alternative 
techniques such as organic fertilizer and nitrogen-fixing crops successfully, achieving 
good economic results. One example is the use of a vermicomposting scheme as 
propagated by ICRAF and Landcare in Claveria. This technique is, for instance, 
applied by the farmer of the fruit tree based agroforestry system presented in Section 
4.5.1. Once established, the only “cost” for the vermicomposting are a few days of 
labor per year. In return, this technique does not only provide the farmer with 

                                            

 
31 When looking at the data of the Socio-economic Baseline Study (GIZ-REDD 2011), this very high 
importance of banana and coconut is even more evident than it is in our sample (in which 43 of 69 
cases in Southern Leyte belong to either stratum). 
32 Examples for this are the systems with the IDs 86 for banana and 78 for coconut. 
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sufficient amounts of fertilizer for his 4 ha parcel33 but also worm juice that is an 
effective organic pesticide for banana, coffee and vegetables. Other examples of 
alternatives to commercial fertilizers are the application of chicken dung from local 
chickens or the use of nitrogen-fixing crops to enrich the soil. The use of these 
techniques is still not widespread in the study regions, particularly not in Southern 
Leyte. Trainings on how to produce and use organic fertilizers and/ or nitrogen-fixing 
crops should be enhanced when supporting agroforestry in the study sites. 

5.1.5 Use of quality planting material 

As stated in Section 4.4.1 the production values of many species differ vastly from 
system to system. This is especially true for fruit trees and coffee, in which yields of 
less than a kg per year for each tree were repeatedly observed. The data indicates 
that apart from the lack of fertilizer and pesticide application this is strongly due to the 
lack of use of adequate planting material. Several of the farmers who experience 
these low yields told us that they were not using grafted seedlings. For this reason, 
the use of quality planting material is highly recommended. Quality fruit tree and 
rubber seedlings are fairly expensive34 and might be unaffordable for some 
smallholders. But experiences with timber tree seedlings from some People’s 
Organizations, like YISEDA and KUFA in Southern Leyte demonstrate that the 
training of farmers in tree nurseries could not only avoid the use of low-quality 
seedlings, but could eventually even generate extra income for the farmers engaged. 
Thus it is recommended to expand the work in this field and support nurseries for a 
broader range of perennials. 

5.2 Farmers organizations and knowledge exchange 
In this section, recommendations will be provided relevant to farmer to farmer 
relationships. How can these be organized and what aspects of agroforestry could be 
improved by strengthening the exchange between smallholder agroforestry farmers 
in the study sites? 

5.2.1 Establishing organizations of farmers 

In Section 2.3.3, the successful history of the Landcare Foundation of the Philippines 
in Claveria was briefly described. The great importance of this organization for the 
support of agroforestry farmers was also validated by the findings of this study. As 

                                            

 
33 An amount of commercial fertilizers that is used by other farmers with comparable parcel size and 
crop combinations would cost at least 3000 PHP per year.  
34 50 PHP for a rubber seedling, even higher prices for many fruit tree species.  
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pointed out in Section 4.7.4, farmers in Claveria usually had access to much more 
training and support services than farmers in Southern Leyte. Nearly all of this 
support in Claveria was provided by Landcare. 
There is no farmers’ organization that is comparably well established and widespread 
in Southern Leyte. Many of the farmers who apply special techniques like the 
production and use of organic fertilizers or more complex agroforestry systems like 
the rubber-based ones do so thanks to the support that was provided by Landcare. 
The creation of a similar organization in Southern Leyte like this could help to train 
farmers, to spread knowledge about agroforestry and to ensure continuous support 
for farmers. 
One main factor that has helped to establish Landcare in Claveria was the 
cooperation of an academic research center (ICRAF) with existing socio-cultural 
networks such as farmers’ organizations, women’s groups and church organizations. 
It is highly recommended to support a similar process in Southern Leyte connecting 
institutions like Visayas State University (VSU) in Baybay and Southern Leyte State 
University (SLU) in Maasin City with already existing social networks of upland 
farmers. 

5.2.2 Exchange between farmers 

A direct exchange of experiences between upland farmers from the two study sites is 
highly recommended. In Claveria the use of Natural Vegetative Strips (NVS) or other 
forms of contour farming, natural fertilizer, and more innovative agroforestry systems 
containing non-traditional species (e.g., rubber) is much more common than in 
Southern Leyte. Of course, support agencies in Southern Leyte also possess the 
necessary technical knowledge to train farmers in the application of new technologies 
and the cultivation of non-traditional crops. But farmers may be less hesitant to 
change their farming practices when they see that the new practices are tested and 
work for other smallholders than if they just hear about these technologies in theory 
and must test them individually or if they see them under demo-plot conditions at a 
research institution. These visits could be carried out with PO leaders or other 
influential community members to ensure broad impacts of the results of the visits.  

5.3 Socio-economic context of agroforestry 
It is not only the management and design of the agroforestry system itself and the 
way farmers organize and exchange knowledge that can enhance or hinder the 
possibilities of Philippine upland farmers to achieve a sustainable livelihood with 
agroforestry. Another important aspect is the socio-economic settings in which 
agroforestry is practiced. This section deals with possible points of intervention in 
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order to modify these settings to improve the conditions for upland farmers to make 
their living with agroforestry while preserving natural resources. 

5.3.1 Land Tenure 

Land tenure in the Philippine uplands is often conflicted and regulations are complex. 
Upland farmers are negatively impacted by this. A high number of these farmers are 
cultivating their land in a state of constant insecurity about their future land-use 
rights. There is consensus among academic institutions and international cooperation 
organizations that it is necessary to improve land tenure security for upland farmers. 
The results of this study support this idea. Upland farmers who do not have secure 
and permanent land-use rights have an economic performance (regarding the gross 
margin) far below that of farmers who do so with secure land tenure. The related 
assumption that farmers who do not have secure tenure rights may be reluctant to 
plant trees that take several years until they can yield income was also backed by 
this study. This was reflected in the difference in density of trees per hectare between 
those who have secure permanent land tenure and those who do not. Thus, this 
study recommends that tenure rights should be made easier and should be secure 
for farmers in order to make long-term investments less risky for them. This requires 
a streamlining of the high number of agencies involved and tenure instruments 
applied, as well as an end to the legal limbo many of farmers work in, for instance, 
double allocations of parcels, contradictions between written regulations and reality, 
difficult and expensive transactions with public authorities. 

5.3.2 Framework for timber farming 

Despite the fact that the timber tree based stratum scored highest for the overall 
MASAS score as well as for the socio-economic dimension, farmers had many 
complaints about their experiences with timber farming35 and a large number were 
not willing to engage in it again. This can be attributed to two major problems. The 
first is that many timber farmers interviewed had to sell their timber for prices far 
below the officially estimated farm gate prices and well below the prices they had 
imagined when planting the trees. 
The second main problem is that the issuances of Resource Use Permits (RUP) by 
the DENR which are required to cut timber trees are difficult to obtain for farmers. In 
many cases encountered in this study, farmers had to wait for a very long time for 
these permits and, according to some of the farmers interviewed, bribes were 

                                            

 
35 In Claveria for example the saying „trees you plant today, become gold tomorrow“ was changed by 
timber farmers to „trees you planted yesterday, became bubbles today”. 



Recommendations 79 

sometimes required to obtain them. In light of these problems, it is recommended 
that despite the good results for timber tree based agroforestry in this study, care 
should be exercised in supporting and advising the use of these systems. They 
should only be recommended if tree harvest rights can be secured. In addition, clear 
communication to the farmers regarding their rights in this area is necessary. As a 
second field of action, information and empowerment for the farmers regarding the 
timber market is recommended. One possibility for this could be cooperatives of 
smallholders for the marketing of timber. 

5.3.3 Market access 

The market situation for several of the higher priced products of agroforestry is 
precarious, especially in Southern Leyte. A rubber market has been until now non-
existent and many farmers did not want to grow coffee or cacao because they did not 
know where to sell these products. Therefore, the support of market development in 
Southern Leyte is highly recommended to make these crops a viable alternative. The 
support and facilitation of public private partnerships (PPP) with companies 
interested in expanding their production could be an adequate measure to initiate 
that process. There is potential for this to occur, as demonstrated by the recent 
interest of the international food corporation Nestlé to invest in coffee production on 
Leyte Island, and the high level of national demand for rubber in the Philippines that 
currently is met with imports.36 Still, this must be done carefully as experiences of 
pineapple farmers from Claveria with the fruit-multi Del Monté have shown that a high 
dependency of farmers on a single big company buyer makes them highly vulnerable 
to price policies by them. This should be taken into account when designing PPPs. 

5.4 Further study needs 
Several findings of this study require further studies to be able to adequately respond 
to them. On the other hand, several indicators especially from the environmental 
dimension could be improved by further field research. The most useful of these 
study needs will be presented in this section. 

5.4.1 Research on site conditions for system replication 

The results of the assessment of tolerance of agroforestry systems have shown that 
most systems need specific conditions to maximize yields on a given site. These data 

                                            

 
36 During a discussion, Dr. Agustin Mercado, Jr. noted that 1.2 million ha of rubber plantations would 
be needed in the Philippines to meet the domestic demand for rubber, and that at present there are 
only about 200,000 ha of rubber plantations established in the country (MERCADO 2011-1). 
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was often only available on aggregate level (e.g., for municipalities). Additionally, it is 
important to consider many more site characteristics than the three assessed in the 
tolerance dimension. In order to be able to replicate promising systems in new sites – 
for example, rubber-based agroforestry in Southern Leyte – research on prevailing 
environmental conditions, for example, soil type or microclimate, should be supported 
in order to be able to improve the selection of suitable agroforestry systems for 
different locations. 

5.4.2 Financial implications of promoting transition management 

As described in Section 5.1.2, good transition management could be very beneficial 
to agroforestry farmers. In comparison to other options to overcome the challenge of 
the long period until trees can produce income, good transition management requires 
the farmer himself to bridge this gap, empowering him or her in the process. But is 
this option, which implies widespread capacity building, economically viable? A study 
to investigate possible costs for the extensive implementation of improved transition 
management in comparison to other means of support for tree farmers (e.g., 
conditional cash transfer, CCT) should be carried out. 

5.4.3 Improvement of carbon storage measurement 

According to the participatory weighing of MASAS indicators, the carbon storage 
potential is the most important environmental indicator. However, carbon storage is a 
very complex issue. Although the indicator is crafted carefully, with more resources it 
could be improved to reflect the changes in carbon storage capacity in plantations of 
different ages, as well as to include actual field measures among others. A detailed 
discussion on how to improve the measurement of carbon storage potential can be 
found in Appendix 6. 

5.4.4 Assessment of biodiversity in agroforestry 

Section 1.1.2 highlighted biodiversity enhancement as an environmental service 
commonly attributed to agroforestry. This concept was illustrated by two farmers who 
claimed that the greatest reason they were proud of their agroforestry fields was the 
great variety of birds and other animals that can now be found on their land which 
were absent when they started cultivation. As explained, due to the great complexity 
of assessing biodiversity, this aspect of agroforestry could not be included in the 
MASAS approach. However, it would be a valuable and instructive complement to 
this study to assess the biodiversity found on agroforestry parcels in Southern Leyte 
and Claveria. 
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7 Glossary 

Annual plant – A Plant that grows for only one season (or year) before dying, in 
contrast to a perennial, which grows for more than one season.  

Barangay – A Filipino term for a village and the smallest administrative division in 
the Philippines.  

Budding – The practice of splicing a bud from one tree into the bark of another, 
usually to obtain high-quality fruit on hardy, established trees.  

Contour – An imaginary line connecting points of equal elevation on the surface of 
the soil. A contour terrace is laid out on a sloping soil at right angles to the direction 
of the slope and nearly level throughout its course.  

Cover crop – A close-growing crop grown primarily for the purpose of protecting and 
improving soil between periods of regular crop production or between trees and vines 
in orchards and plantations.  

Cropping system – The cropping patterns used on a farm and their interaction with 
farm resources, other farm enterprises, and available technology which determine 
their makeup.  

Crown – The canopy or top of a single tree or other woody plant that carries its main 
branches and leaves at the top of a fairly clean stem.  

Exotic – A plant or animal species which has been introduced outside its natural 
range. Opposite of indigenous.  

Fallow – Land resting from cropping, which may be grazed or left unused, often 
colonized by natural vegetation.  

Fodder – Parts of plants which are eaten by domestic animals, these may include 
leaves, stems, fruit, pods, flowers, pollen, or nectar.  

Forage – Vegetative material in a fresh, dried, or ensiled state which is fed to 
livestock (hay, pasture, silage).  

Hedgerow (or hedge) – A closely planted line of shrubs or small trees, often forming 
a boundary or fence.  

Indigenous – Native to a specific area; not introduced. Opposite of exotic.  

Intercropping – Growing two or more crops in the same field at the same time in a 
mixture.  

Monoculture – The repetitive growing of the same, single crop on the same land.  

Mulch – Plant or non-living materials used to cover the soil surface with the object of 
protecting the soil from the impact of rainfall, controlling weeds or moisture loss and, 
in some cases, fertilizing the soil.  
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Multiple cropping – Growing two or more crops in the same field in one year at the 
same time or on after the other.  

Multipurpose tree species  – Woody perennials which are grown to provide more 
than one product or service.  

Multistoried – Relating to a vertical arrangement of plants so that they form distinct 
layers, from the lower (usually herbaceous) layer to the uppermost tree canopy.  

Nitrogen (N2) fixation – The biological conversion of elemental nitrogen (N2) to 
organic combinations or to forms readily utilized in biological processes.  

Perennial plant – A plant that grows for more than one year, in contrast to an 
annual, which grows for only one year (or season) before dying.  

Pruning – Cutting back plant growth, including side branches or roots.  

Relay cropping – Growing two or more crops with their growing seasons 
overlapping, e.g., the second crop is planted before the first crop is harvested.  

Root sucker – A shoot arising from the root of a plant.  

Strip cropping – Planting of alternate strips of grasses, or grains with other crops on 
contours in order to conserve moisture and decrease erosion.  

Sucker – A side shoot from the roots of a plant; a side growth arising from an axillary 
bud.  

Worm juice – Red worms will eat everything organic (e.g., household and farm 
residues) given into worm beds. The liquid run-off from such worm beds is called 
worm juice and can be collected. Worm juice is very rich in nutrients and can be used 
as an organic fertilizer. For some crops, it is even effective as organic pesticide. 
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Appendix 1 System of objectives for the study 

Impact: Upland areas in the Philippines are managed sustainably contributing to poverty alleviation, environmental protection and social welfare 

Attribution gap 

Outcome 1 
Farmers in Claveria Municipality and Southern Leyte 
Province increasingly adopt agroforestry practices optimized 
in terms of income generation, environmental services and 
social aspects, in line with their livelihood concept 

Outcome 2 
Optimized agroforestry systems in 
Claveria Municipality and Southern Leyte 
Province serve as an example for 
replication in other upland areas 

Outcome 3 
ICRAF and GIZ’s capacity to 
contribute to the debate on the role 
of agroforestry in sustainable land 
management is further enhanced 

Use of Output 1 & 3-5 
Based on the results of the study, 
ICRAF and GIZ provide advice to 
POs, Local Government and other 
stakeholders in their project/ 
program areas on agroforestry 
systems optimized in terms of 
income generation, environmental 
services and social aspects 

Use of Output 1 & 3-5 
ICRAF and GIZ provide 
advice to DENR on 
national policies in support 
of sustainable forest 
management and 
adaptation to climate 
change taking into account 
the study results 

Use of Output 4 & 5 
GIZ, in close consultation 
with all stakeholders 
concerned, identify 
options for an 
improvement of their 
interventions in support 
of sustainable 
agroforestry 

Use of Output 2 & 5 
ICRAF, GIZ, concerned 
national agencies and 
other stakeholders 
consider economic, 
environmental and social 
aspects when assessing 
agroforestry systems by 
themselves 

Use of Output 1-5 
ICRAF and GIZ gain 
better understanding 
on the factors 
influencing the 
sustainability of 
agroforestry systems 
in the areas of their 
work 

Output 1: Description 
Agroforestry systems in 
Claveria Municipality 
and Southern Leyte 
Province are identified 
and stratified, with 
special consideration of 
the socio-political 
context 

Output 2: Approach 
In close cooperation 
with counterparts, an 
approach for assessing 
agroforestry systems in 
terms of their economic 
and environmental 
benefits and their social 
viability developed 

Output 3: Assessment 
Agroforestry systems in 
Claveria Municipality and 
Southern Leyte Province 
are assessed using the 
approach developed 

Output 4: Recommendations 
Recommendations towards 
balancing income and 
conservation objectives of 
agroforestry systems are 
formulated, taking into account 
best agroforestry practices and 
options for possible replication 
of these systems 

Output 5: Discussion 
Presentation and discussion 
on the assessment of 
agroforestry systems 
(methodology, its limitations, 
assessment results, and the 
need for follow-up) given to 
ICRAF, GIZ, concerned 
national agencies and other 
stakeholders 

 



Appendices 8-3 

 

Appendix 2 List of agroforestry parcels examined 

Syst. 
ID 

Stratum Municipality 
Farmer’s 

home 
Barangay 

Age of 
farmer 

[Years] 

House-
hold 
size 

[Head] 

1 Banana-based Maasin City Gawisan 42 4 

2 Banana-based Claveria Luna 56 3 

3 Fruit tree based Claveria Santa Cruz 72 4 

4 Rubber-based Claveria Cabacungan 64 5 

5 Rubber-based Claveria Patrocinio 48 5 

6 Rubber-based Claveria Patrocinio 48 5 

7 Banana-based Claveria Rizal 57 9 

8 Coffee-based Claveria Patrocinio 60 5 

9 Rubber-based Claveria Santa Cruz 53 4 

10 Fruit tree based Claveria Patrocinio 65 2 

11 Coconut-based Tomas Oppus Hugpa 45 4 

12 Coconut-based Maasin City San Rafael 72 5 

13 Timber tree based Maasin City Lunas 72 2 

14 Coconut-based Maasin City San Rafael 82 2 

15 banana-based Maasin City Gawisan 53 6 

16 Coconut-based Maasin City Gawisan 53 6 

17 Coconut-based Maasin City Canyuom 54 6 

18 Fruit tree based Maasin City San Rafael 75 6 

19 Coconut-based Sogod San Francisco 
Mabuhay 

33 6 

20 Coconut-based Sogod San Miguel 57 2 

21 Fruit tree based Sogod Plaridel 63 8 

22 Coconut-based Sogod Plaridel 63 8 

23 Coconut-based Sogod Hibod-hibod 56 6 

24 Coconut-based Sogod Catmon 37 6 
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25 Fruit tree based Silago Katipunan 54 7 

26 Timber tree based Claveria Poblacion 53 4 

27 Timber tree based Claveria Poblacion 62 3 

28 Coffee-based Claveria Luna 59 3 

29 Timber tree based Claveria Panampawan 73 2 

31 Coconut-based Maasin City Lunas 70 8 

34 Coconut-based Maasin City Gawisan 61 9 

35 Timber tree based Maasin City no information 47 7 

36 Timber tree based Maasin City no information 40 3 

37 Coffee-based Maasin City Hinapo Gamay 55 4 

38 Coconut-based Maasin City Tigbawan 40 4 

40 Coconut-based Sogod Pancho Villa 66 5 

41 Coconut-based Sogod Ulahan 64 2 

42 Rubber-based Claveria no information 62 2 

46 banana-based Claveria Rizal 47 5 

47 Coffee-based Claveria Rizal 47 5 

48 Fruit tree based Claveria Patrocinio 32 6 

49 Coconut-based Maasin City San Rafael 63 4 

50 Coconut-based Maasin City Lunas 63 3 

51 Coconut-based Maasin City San Rafael 51 5 

52 Fruit tree based Claveria Tamboboan 50 3 

53 Coffee-based Claveria Santa Cruz 68 6 

54 Rubber-based Claveria Cabacungan 66 3 

55 Rubber-based Claveria Kalawitan 65 3 

56 Coffee-based Claveria Santa Cruz 43 6 

57 Coconut-based Silago Catmon 38 4 

58 Coconut-based Silago Katipunan 65 5 

59 Coffee-based Maasin City Lunas 59 6 

60 Coffee-based Maasin City Lunas 44 8 
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61 Timber tree based Maasin City Pinaskuhan 77 6 

62 Timber tree based Maasin City Hinapo Gamay 73 2 

63 Coconut-based Sogod Kahupian 43 4 

64 Coconut-based Maasin City Nonok Sur 71 6 

65 Coconut-based Sogod Milagroso 44 10 

66 Timber tree based Tomas Oppus Cawayan 59 5 

67 Coconut-based Silago Catmon 70 2 

68 Coconut-based Silago Katipunan 51 5 

69 Timber tree based Bontoc Anahao 47 7 

70 Fruit tree based Bontoc Anahao 47 7 

71 banana-based Bontoc Anahao 71 5 

72 Timber tree based Bontoc Anahao 71 5 

73 Coconut-based Maasin City San Rafael 60 6 

74 Timber tree based Maasin City Lunas 43 4 

75 Fruit tree based Maasin City Gawisan 50 10 

76 Timber tree based Maasin City Lunas 48 5 

77 Timber tree based Maasin City Hinapo Gamay 64 3 

78 Coconut-based Maasin City Pinaskuhan 50 6 

79 Coconut-based Sogod Libas 60 4 

80 Rubber-based Claveria Patrocinio 66 6 

81 Rubber-based Claveria Rizal 43 5 

82 Fruit tree based Claveria no information 68 3 

83 Coffee-based Claveria Patrocinio 64 6 

84 Fruit tree based Bontoc Lanise 47 7 

85 Coconut-based Bontoc Anahao 58 5 

86 banana-based Sogod San Miguel 40 3 

87 Coconut-based Sogod Kahupian 48 7 

88 Coconut-based Sogod Magatas 64 3 

89 Coconut-based Tomas Oppus Canlupao 69 6 
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90 Coconut-based Silago Catmon 49 3 

91 Coconut-based Silago Katipunan 60 3 

92 Coconut-based Maasin City Malagana 53 6 

93 Banana-based Bontoc Anahao 56 6 

94 Fruit tree based Bontoc Anahao 56 6 

95 Timber tree based Bontoc Anahao 42 7 

96 Fruit tree based Bontoc Anahao 42 7 

97 Coconut-based Maasin City Hinapo Gamay 46 6 

98 Coconut-based Maasin City Hinapo Gamay 46 6 

99 Fruit tree based Sogod Libas 57 8 

100 Fruit tree based Bontoc Lanise 35 10 

101 Coconut-based Bontoc Lanise 35 10 

102 Fruit tree based Bontoc Lanise 45 4 

103 Timber tree based Claveria Poblacion 44 8 

104 Timber tree based Claveria Poblacion 72 3 

105 Timber tree based Claveria Patrocinio 48 5 

106 Timber tree based Claveria Madaguing 56 6 

107 Coffee-based Claveria Madaguing 55 4 
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Appendix 3 List of indicators used in the study 

Full name of indicator Short name MASAS 
Acronym 

MASAS 
Weight 

Material input required Material input MatIn 2 

Every crop was ranked from 1 to 5. Then every agroforestry system received a weighted 
sum based on the quantity of different crops in the system. 

Scores: 
1 2 3 4 5 

Very high 
material input 

required 

High material 
input required 

Medium amount 
of material input 

required 

Low material 
input required 

Very low 
material input 

required 

 

 

Full name of indicator Short name MASAS 
Acronym 

MASAS 
Weight 

Consistency of income Consistency of income ConIn 3 

For this indicator, the scores were determined based on the harvesting frequency of the 
crops in an agroforestry system. The more frequently one or more crops could potentially 
be harvested during one year, the higher the score for the systems. For example, rubber-
based agroforestry systems received high scores since rubber can be tapped every other 
day. In contrast, systems whose crops can only be harvested once per year (e.g., 
lanzones) or even less frequently (e.g., timber) scored low. 

Scores: 

1 2 3 4 5 

All crops can 
only be 

harvested once 
per year or less 

frequently 

At least one 
crop can be 

harvested more 
than once per 

year 

At least one 
crop can be 

harvested more 
than 4 times per 

year 

At least one 
crop can be 

harvested every 
month 

At least two 
crops can be 

harvested every 
month 

 

 

Full name of indicator Short name MASAS 
Acronym 

MASAS 
Weight 

Return to labor Return to labor RetLa 1 

Return to labor is calculated by deducting expenses (except labor cost) from the revenue 
and dividing it by the number of labor days. 
Return to labor = (revenue – material input costs) / sum of labor days          (PHP/d) 

Scores: 
1 2 3 4 5 

All values up to 
150 PHP/d 151-300 PHP/d 301-450 PHP/d 451-600 PHP/d Above 600 

PHP/d 

 



8-8 Appendices 

 

Full name of indicator Short name MASAS 
Acronym 

MASAS 
Weight 

Gross margin Gross margin GroMa 3 

The gross margin was calculated by subtracting all variable costs from the income 
received from an agroforestry system within 12 months. Local market prices obtained from 
the Department of Agriculture, the Bureau of Agricultural Statistics and the DENR were 
used to value the agricultural products. Calculation of the gross margin (GM) [PHP/ha]: 

GM = GI – TVC 
GI: gross income [PHP/ha]       TVC: total variable costs (input expenditure) [PHP/ha] 
The scale was developed by estimating how much income an agroforestry of the average 
size of a smallholder’s farm in the study area (1.44 ha37), need to provide so that four 
persons could live above the poverty line. The result was then converted into a value for 
one hectare and divided into five scales. Scale five represents the only scale above the 
poverty line, that is, if an agroforestry system can provide an annual income that is higher 
than 88,373.93 PHP/ha, then a four person household with an average land size of 1.44 ha 
lives above the poverty line. 

Scores: 

1 2 3 4 5 

All negative 
values up to 0 

PHP/ha 

0-22,184.48 
PHP/ha 

22,184.49-
44,368.96 
PHP/ha 

44,368.97-
88,373.93 
PHP/ha 

Above 
88,373.93 
PHP/ha 

 

Full name of indicator Short name MASAS 
Acronym 

MASAS 
Weight 

Net Present Value NPV NPV  

In order to calculate the NPV, the net benefits of the different periods of one intervention 
have to be discounted to the value of the initial year. The discount rate used was 20 
percent. The scaling is retrieved by using the threshold values between the scales of the 
indicator gross margin. These values were taken as the annual gross margin for twenty 
years and discounted with the same interest rate as the NPVs. The results are the new 
threshold values for the NPV indicator. This was done to ensure the comparability between 
NPV and gross margin. For example, all cases which had a gross margin of more than 
88,373.93 PHP/ha received the score 5, the ones from 44,368.96 PHP/ha up to 88,373.93 
PHP/ha received the score 4. So, for the gross margin, the value 88,373.93 PHP/ha 
represents the threshold between scores 4 and 5. Discounting this value resulted in a 
value of 518,717 PHP/ha, which is the threshold value between scores 4 and 5 for the 
NPV. 

Scores: 
1 2 3 4 5 

All negative 
values up to 0 

PHP/ha 

0-130,213 PHP/ 
ha 

130,214-
260,427 
PHP/ha 

260,428-
518,717 
PHP/ha 

Above 518,717 
PHP/ha 

 

                                            

 
37 This value was estimated based on the data of the Socio-economic Baseline Study (GIZ-REDD 
2011). 
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Full name of indicator Short name MASAS 
Acronym 

MASAS 
Weight 

Risk of pests and diseases 
problems Pest and disease risk PeDi 2 

The scaling of the indicator risk of pests and diseases problems is based on key informant 
interviews held with scientists at the Department of Pest Management at VSU, who 
provided information on the agroforestry systems in Southern Leyte, and experts at the 
Misamis Oriental State College of Agriculture and Technology (MOSCAT), who helped out 
with information on the agroforestry systems in Claveria. As a result, all the crops growing 
in the systems examined were grouped into five categories depending on the potential 
incidence of pests and diseases, the severity and persistence of the infections, and the 
dangers in relation to their treatment. Crops under Category 1, for example, carry the 
highest risk to be infected, so they receive a score of 1. Then, for every agroforestry 
system (i.e., parcel), the two most important crops in terms of area covered were used to 
calculate the final score (i.e., the average of the scores of the two most important crops) for 
this system. 

Scores: 
1 2 3 4 5 

Widespread, 
permanent and 

severe 
infections 

Severe 
infections in 

certain seasons 
of the year 

Infections every 
year, pesticides 

needed to 
secure the 

harvest 

Infections in 
some years, but 
easy to handle 

No infections 
known in this 

region 

 

 

Full name of indicator Short name MASAS 
Acronym 

MASAS 
Weight 

Dependency of production on a 
single crop 

Dependency on a 
single crop DivCrop 2 

This indicator represents the share of the production value of the highest contributing crop. 
To establish it, the total value of production of the last 12 months of each parcel was 
estimated using farm gate prices. Then, the commodity which contributed the highest 
share to the total value was identified and the percentage of its value of the whole 
production was calculated. The higher this percentage was, the less diversified the income 
that the farmer is able to generate, so the lower the MASAS score for this specific system. 

Scores: 

1 2 3 4 5 

95-100% of 
total production 
value from one 

single crop 

81-94% of total 
production 

value from one 
single crop 

66-80% of total 
production 

value from one 
single crop 

50-65% of total 
production 

value from one 
single crop 

Below 50% of 
total production 
value from one 

single crop 
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Full name of indicator Short name MASAS 
Acronym 

MASAS 
Weight 

Carbon storage potential Carbon storage 
potential CO2 3 

More than 20 different scientific research papers38 on carbon storage of various land-use 
systems were analyzed to approximate the carbon storage potential (megagram carbon) of 
such systems per tree species per hectare at eight years of age (MgC/ha/8years). Eight 
years was chosen as an age at which most timber and fruit trees were of large size and 
could still be compared to the shorter-lived plants.39 This secondary material was screened 
for data about sites almost comparable to the sites where the study had been conducted. 
Then, the carbon storage potential of individual tree species registered during the survey 
was multiplied with their share on the respective parcel. This was done for every single 
tree species and finally summed up for each individual parcel. The result of this first 
calculation showed the amount of carbon that an agroforestry parcel is able to store if it is 
managed with an equivalent number of trees. 
In a second step, the amount had to be adjusted with the real number of trees grown on 
the parcel to avoid high scores for parcels with only a few woody perennials. 
Finally, the adjusted carbon storage potential of each parcel was scored from 1 to 5 based 
on range and median. 

Scores: 
1 2 3 4 5 

< 10 
MgC/ha/8yrs 

(very low 
storage 

potential) 

10-20 
MgC/ha/8yrs 
(low storage 

potential) 

20-30 
MgC/ha/8yrs 

(average 
storage 

potential) 

30-50 
MgC/ha/8yrs 
(high storage 

potential) 

> 50 
MgC/ha/8yrs 

(very high 
storage 

potential) 

Adjustment with total amount of trees per hectare: 
1 2 3 4 5 

0-9 
trees 

10-19 
trees 

20-99 
trees 

100-299 
trees 

>300 
trees 

 

 

 

 

 

 

                                            

 
38 Research papers used: BRAKAS (2011), GINTINGS (2000), ILAO (2010), LACHICA-LUSTICA 
(1997), LASCO (1999), LASCO (2000), LASCO (2003), MAGAT (2011), MANDAL (2010), MAROHN 
(2007), MERCADO (2007), PRASETYO (2000), RANA (2009), ROSHETKO (2005), SALES (2005), 
SALES-COME (2010), SIREGAR (1998), SITOMPUL (2000), SITOMPUL (2001), TJITROSEMITO 
(2000), and ZEMEK (2009). 
39 Even if a fruit tree is at “maturity” it will still grow much larger and store much more carbon as it gets 
older. 
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Full name of indicator Short name MASAS 
Acronym 

MASAS 
Weight 

Soil water storage capacity of 
crops 

Soil water storage 
capacity WatSto 2 

Every crop of an agroforestry system was evaluated for its capacity to store water in the 
soil. Perennial crops/ trees permit soil water storage better than food crops that are shallow 
rooted. Strata with a high number of perennial crops/ trees (500 trees/ha or more) have the 
highest soil water storage capacity. They received the highest score (5). Strata with less 
trees received a lower score. 
 

Scores: 
1 2 3 4 5 

Very low soil 
water storage 
capacity (1-9 

trees/ ha) 

Low soil water 
storage 

capacity (10-19 
trees/ ha) 

Medium soil 
water storage 

capacity (20-99 
trees/ ha) 

Good soil water 
storage 

capacity (100-
499 trees/ ha) 

High soil water 
storage 

capacity (over 
500  trees/ ha) 

 

 

Full name of indicator Short name MASAS 
Acronym 

MASAS 
Weight 

Share of nitrogen-fixing crops Share of nitrogen 
fixation N2fix 2 

The scores for this indicator were calculated by using the share of nitrogen-fixing crops 
among all crops within an agroforestry system (based on the number of nitrogen-fixing 
trees per ha and area per ha covered by peanuts and/ or beans). Common nitrogen-fixing 
trees in the study area were narra (Pterocarpus indicus), falcata (Albizia falcataria), ipil-ipil 
(Leucaena leucocephala) and acacia (Acacia mangium). Nitrogen-fixing annual crops 
considered in the study area were beans (Phaseolus vulgaris) and peanuts (Arachis 
hypogaea). Scientific literature did not show any big differences in the amount of nitrogen 
being fixed by these species. Therefore, the calculation of this indicator did not result in 
significant differences between the nitrogen-fixing crops either. 
 

Scores: 
1 2 3 4 5 

No N2-
fixing 

trees or 
crops 

1-100 N2-fixing 
trees per ha or up 

to 0.24 ha of 
beans or peanuts 

per ha 

101-200 N2-fixing 
trees per ha or up 
to 0.25-0.49 ha of 
beans or peanuts 

per ha 

201-300 N2-fixing 
trees per ha or up 
to 0.50-0.74 ha of 
beans or peanuts 

per ha 

>300 N2-fixing 
trees per ha or 
up to 0.75-1 ha 

of beans or 
peanuts per ha 
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Full name of indicator Short name MASAS 
Acronym 

MASAS 
Weight 

Contribution to soil conservation 
through deep rooted perennials 

Soil conservation 
through deep rooted 

perennials 
Deep 2 

The indicator is based on the number of deep-rooted40 perennials per hectare. The highest 
score of 5 was given to parcels in which the number of deep-rooted perennials per hectare 
was comparable to that of a natural forest (i.e., 600 or more). The range from 0 to 599 
deep-rooted perennials per hectare was divided into four equal sub-ranges to assign the 
scores from 1 to 4. 

Scores: 
1 2 3 4 5 

No deep-rooted 
perennials 

1-50 deep-
rooted 

perennials/ha 

51-150 deep-
rooted 

perennials/ha 

151-600 deep-
rooted 

perennials/ha 

>600 deep-
rooted 

perennials/ha 

 

 

Full name of indicator Short name MASAS 
Acronym 

MASAS 
Weight 

Complexity to manage Complexity Compl 2 

This indicator was established by assigning scores to all strata of agroforestry systems 
according to the multitude of activities required for their management and the strictness to 
be applied in observing these management activities – based on the requirements of a 
strata’s lead crop. ICRAF and VSU experts were interviewed to provide necessary 
information. At the same time, the score was lowered if complex secondary perennial and 
annual crops were part of a relatively simple (i.e., not so complex) agroforestry system and 
vice versa. 

Scores: 
1 2 3 4 5 

Extremely  
complex Very complex Medium 

complex Not so complex Not complex 

 Rubber-based 
systems 

Banana-based 
and coffee-

based systems 

Fruit tree based 
systems 

Coconut and 
timber tree 

based systems 

 

 

 

 

 
                                            

 
40 The study team considered all trees found on agroforestry parcels in Southern Leyte and Claveria 
except rambutan to be “deep-rooted”. Other perennials such as coconut, banana und bamboo were 
not considered to be “deep-rooted”. Smaller perennials (e.g., coffee) were only counted half. 
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Full name of indicator Short name MASAS 
Acronym 

MASAS 
Weight 

Ability of the agroforestry 
system to meet nutritional needs Meeting nutrition needs Food 1 

First, for each agroforestry parcel, the amount of calories and proteins contained in the 
food crops produced in one year was established. This was done by using secondary data 
on the respective crops. Then, based on the widely used average human daily nutritional 
requirements of minimum 2,100 calories (HAUGHTON 2009:39) and 5.4 g of proteins 
(WHO 2002:125) per adult per day, all agroforestry parcels were scored twice – once for 
their annual generation of calories, and once for their protein production per year. Finally, 
for each parcel the two scores were summed up and divided by 2. In case the result was 
in-between two scores, the calories score was weighted higher (e.g., initial score for 
calories 2 and for proteins 3: (2+3)/ 2 = 2.5, final score was 2 as calories were considered 
slightly more important). 

Scores: 
1 2 3 4 5 

Up to 1 person 
can be 

nourished for 
one year 

1 to 2 persons 
can be 

nourished for 
one year 

2 to 4 persons 
can be 

nourished for 
one year 

4 to 6 persons 
can be 

nourished for 
one year 

More than 6 
persons can be 
nourished for 

one year 

 

Full name of indicator Short name MASAS 
Acronym 

MASAS 
Weight 

Level of tolerance to soil pH Tolerance to soil pH Acid 1 

For the scaling of this indicator, the tolerance range to changing soil PH was investigated 
for all agroforestry species considered in the study. Subsequently, it was calculated for 
each agroforestry system representing the minimum tolerance range applicable for all 
species cultivated on a parcel. The basis for the scaling was the prevailing range of soil PH 
in Claveria (3.9 to 5.2; MERCADO 2007) and Southern Leyte (4.0 to 7.2; BARRERA 1954, 
RIARC FOR HILLY UPLANDS 2011). Only tolerance ranges between 3.9 to 7.2 were 
considered for the scaling. For the scaling, the distribution of this range, 3.3 (7.2-3.9) was 
divided into 5 equal portions.41 See Appendix 7 for more information on tolerance levels of 
crops and related sources of information. 

Scores: 
1 2 3 4 5 

Tolerance to up 
to 0.66 of the 

soil PH range in 
study regions 

Tolerance to 
0.7-1.3 of the 

soil PH range in 
study regions 

Tolerance to 
1.4-2.0 of the 

soil PH range in 
study regions 

Tolerance to 
2.1-2.6 of the 

soil PH range in 
study regions 

Tolerance to 
more than 2.6 
of the soil PH 
range in study 

regions 

 

                                            

 
41 For example, in system 1, containing two different species crop A tolerates soil PH of 4-8 and crop 
B tolerates soil PH 6-8. In this case, the tolerance range of system 1 is soil PH of 6-8. But only the part 
of this tolerated range that coincides with the conditions at the study sites is taken into account, 6.0-
7.2. This results in a score of 2. 
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Full name of indicator Short name MASAS 
Acronym 

MASAS 
Weight 

Level of tolerance to 
temperature range 

Tolerance to 
temperature Temp 1 

For the scaling of this indicator, the tolerance range to the annual mean temperature for 
each crop was investigated (see Appendix 7). Subsequently the part of the tolerated 
temperature range that each species cultivated on that parcel had in common was 
calculated. The scaling was based on the distribution of this range.42 As the task was 
mainly to check if conditions in the study sites are tolerated by the agroforestry systems, 
bonus points were added to the score in the case that the range of one agroforestry 
system matches the annual mean temperature of Southern Leyte and Claveria. These are 
24-27°C for Southern Leyte and 27°C for Claveria.43 Additionally, to reflect the possibility of 
replicating the individual agroforestry systems throughout the study sites, it is the aim of 
the tolerance indicators to measure the potential of these systems for climate change 
adaptation. According to estimations about the effect of climate change on the annual 
mean temperature in the Philippines, an increase of two degrees in the study sites is 
expected (Villarin/ Castillo 2003:4). An additional bonus point was added if this additional 
temperature range (27-29°C) was tolerated by the agroforestry systems. The scaling in 
combination with the bonus points led to the situation that systems with very narrow 
temperature tolerances could attain high scores. To avoid awarding high scores to not very 
tolerant systems, minimum requirements of range wideness for attaining the higher scores 
3, 4 and 5 were set. 

Scores: 
1 2 3 4 5 

Negative or 0° 
tolerated annual 

mean 
temperature 

range 

Tolerated 
annual mean 
Temperature 
range of 1-3° 

Tolerated 
annual mean 
temperature 
range of 4-6° 

Tolerated 
annual mean 
temperature 
range of 7-9° 

Tolerated 
annual mean 
temperature 

range of 10° or 
more 

Bonus points were added: 
• 1 point for matching the expected future annual mean temperature range including 

climate change effects (27-30°C) 
• 1 point for matching half or less of the annual mean temperature range of the study 

regions (24-27°C) 
• 2 points for matching more than half of the annual mean temperature range 
Conditions for high scores: 
• To obtain a score of 4: Minimum annual mean temperature range is 3 
• To obtain a score of 5: Minimum annual mean temperature range is 5 
• At least half of the annual mean temperature range of the study regions to be matched 

 
                                            

 
42 For example, in system 1, containing two different species crop A tolerates annual mean 
temperature from 20 - 30°C and crop B tolerates an annual mean from 25 – 35°C. In this case, the 
tolerance range of system 1 is 25-30°C of annual mean temperature. The wideness of this range is 
5°C. 
43 Value for Southern Leyte is an estimation. It is based on the annual mean for Maasin City at sea 
level that is 27°C. The assumption is, that annual mean temperature decreases one degree per 200m 
of altitude. The highest agroforestry parcels covered in this survey are estimated to be located at 
about 600 m above sea level. For the value of Claveria see AGROMET 2011. 
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Full name of indicator Short name MASAS 
Acronym 

MASAS 
Weight 

Level of tolerance to 
precipitation range 

Tolerance to 
precipitation Prec 1 

For the scaling of this indicator annual mean precipitation ranges for each crop were 
investigated (see Appendix 7). Subsequently it was calculated for each agroforestry 
system which was the tolerated precipitation range that coincides for all species that are 
cultivated on that parcel. The scaling was based on the distribution of this range.44 As the 
task was mainly to check if conditions in the study sites are tolerated by the agroforestry 
systems, bonus points were added to the score in the case that the range of one 
agroforestry system matches the annual rainfall ranges of Southern Leyte and Claveria. 
These are 1,810 – 2,135 mm (GTZ 2008) for Southern Leyte and 3,080 mm for Claveria 
(AGROMET 2011). 

Scores: 
1 2 3 4 5 

System has a 
negative 

temperature 
range, it should 

not work 
anywhere 

Tolerated 
rainfall range 
spans 0-750 

mm of annual 
rainfall. 

Tolerated 
precipitation 
range spans 

751-1,500 mm 
of annual 
rainfall. 

Tolerated 
precipitation 
range spans 
1,501-2,250 

mm of annual 
rainfall. 

Tolerated 
precipitation 

range is 2,251 
mm and more 

of annual 
rainfall 

Bonus points were added: 
• 1 point if the rainfall range of Claveria is matched by the system 
• 1 point if the rainfall range of Southern Leyte is covered half or less 
• 2 points if the rainfall range of Southern Leyte is covered more than half 

 

                                            

 
44 For example, in system 1 containing two different species, crop A tolerates annual rainfall from 
1,000-2,000 mm and crop B tolerates annual rainfall from 1,500-2,500 mm yearly. In this case, the 
tolerance range of system 1 is 1,500-2,000 mm of yearly rainfall. The wideness of this range is 500 
mm. 
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Appendix 4 Scores for material input by crop 

Type of 
crops 

Crop 

Scores for costs of material inputs at 
initial stage (1st year) 

Very 
high 

1 

High 

2 

Medium

3 

Low 

4 

Very 
low 

5 

Fruit trees 

Soursop (guyabano)     X 

Lanzones     X 

Mango   X  

Jackfruit   X  

Durian  X   

Mangosteen  X   

Rambutan   X  

Caimito     X 

Marang     X 

Avocado     X 

Colo     X 

Guava  X   

Lychee     X 

Cashew     X 

Santol     X 

Palm/  tree-
like 

Coco   X  

Banana   X  

Abaca   X  

Timber 
trees 

Mahogany     X 

Gmelina     X 

Acacia mangium     X 

Narra     X 

Tugas (molave)     X 

Lanipga     X 

Falcata   X  

Ipil-ipil     X 

Bagalunga     X 

Eucaliptus deglupta 
(bagras) 

  X  
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Dipterocarpus   X  

Antipolo     X 

Lauan   X  

Kalumpit     X 

Mussisi     

Coffee 
Arabica   X  

Robusta   X  

Excelsa/ liberica   X  

Root-crops 

Cassava     X 

Gabi     X 

Camote     X 

Karlang     X 

Ube     X 

Other root crops     X 

Other crops 

Upland rice   X  

Cacao  X   

Rubber X    

Beans   X  

Corn    X 

Ginger    X 

Bamboo    X 

Pineapple   X  

Peanut   X  

Vegetables 

Pepper X X   

Tomato X X   

Eggplant     X 

Onion     X 

Spring onion     X 

Source: MERCADO 2011-2 
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Appendix 5 Scores for pest and disease risk by crop and region 

Crop Infections 
Score for 
Southern 

Leyte 

Score for 
Claveria 

Abaca Severe infection of bunchy top virus Ugpong in 
Southern Leyte which led to the clearing of some 
abaca plantations (SL); Bunchy top; Remove 
individual infected plants (Cl) 

2 3 

Acacia 
mangium 

Botryodiplodia canker 4 5 

Avocado Problems with post-harvest pests 4 5 

Bagalunga Minor pests/ leaf-eating caterpillars 5 m 

Bamboo Not known 5 5 

Banana Seasonal infections and can be handled, Bugtok is 
main problem, Fungus/ Banana freckle, Yellow 
sigatoka, Black sigatoka, Bunchy top, Banana 
bract mosaic, Banana streak, Panama/ Fusanum 
wilt (SL); Bunchy top (Cl) 

3 3 

Beans Attacked by aphids, virus & some borers 3 3 

Cacao Pod rot, cherelle wilt, pests are present but not 
serious (SL); Scale, mealy bug (Cl) 3 4 

Caimito (Star 
Apple) 

Not known 5 5 

Camote Bokbok all cropping seasons but still manageable 
(SL); Leaf curl (Cl) 2 4 

Cashew fruits Not known m 5 

Cassava No severe infection, can be managed easily (SL); 
Scale insects (Cl). 4 4 

Citrus/ pomelo Less intensive cultivation no serious problem, 
funghi & bacterial disease 3 3 

Coconut Massive infestation of Brontispa because of the 
wide distribution of coconuts, coconut beetle not 
any more (SL); Rhinoceros beetle (Cl) 

1 4 

Coffee excelsa Rust, borer (Cl) 4 4 

Coffee liberica Rust, berry borer (Cl) 4 4 

Coffee robusta Coffee rust (SL); Rust, berry borer (Cl) 4 4 

Colo Not known 5 m 

Corn Attacked by corn borer esp. during vegetative 
stage (SL); Corn seedling maggots, Asiatic corn 

3 4 
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borer (Cl) 

Dipterocarpus Minor occurrence of pests (e.g., curculionid 
beetles) but nothing serious 4 5 

Durian Blight, Phytophthora palmivora, bank borer (SL); 
Phytophthora palmivora, die back (Cl) 3 1 

Eggplant Infestation to fruit/ stem borer, may be serious 
(SL); Fruit and shoot borer (Cl) 

3 3 

Estaring m m m 

Eucalyptus 
deglupta/ 
Bagras 

Brown leaf spot, crymphonectria canker, damping-
off, root rot m 5 

Falcata Infestation by leaf-eating caterpillars happen 
seasonally 4 5 

Gabi Minor pest infections only (SL); Frog eye disease 
(Cl) 4 4 

Ginger Insect and bacterial (SL); Bacterial wilt (Cl) 3 3 

Gmelina Brown leaf spot, gray leaf spot, sooty mold 5 5 

Guava Infections of anthracnose on fruits and some leaf 
feeding caterpillars but not very serious (SL); Fruit 
fly, twig borer, sooty molds (Cl) 

4 4 

Ipil-ipil Infestation by phyllids was recorded but not 
regularly, anthracnose, damping-off, top-killing, 
yellow leaf disease 

5 5 

Jackfruit Fruit fly, bark borer, twig borer and fungal pink 
disease 

3 4 

Kalumpit Not known 5 5 

Karlang/ 
danzalan 

Not known 4 5 

Lanipga Not known 5 5 

Lanzones Anthracnose (SL); Scale, sooty molds (Cl) 4 5 

Lauan (timber) Not known 5 5 

Lychee Erinose mite, leaf miners, fruit/seed/stem borers, 
birds and bats (SL); Leaf miner (Cl) 4 4 

Mahogany Curculionid beetle attacks esp. during sapling; 
May defoliate the whole tree, algal leaf spot, root 
rot, Southern scelotium blight, stem rot; If the plant 
is still young, it affects the future growth 

2 5 

Mango Post-harvest problematic, anthracnose, gray leaf 
spot, sooty mold (SL); Leaf hopper, fruit fly (Cl) 4 3 
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Mangosteen Mites, aphids, fructifier ants, mealy bugs, algal leaf 
spot, white thread blight 5 5 

Marang Rind borer (Cl) 5 4 

Narra Anthracnose, brown leaf spot, dieback 
anthracnose, leaf blotch, stem blight, tar spot 4 5 

Peanut Pod borer (Cl) 4 4 

Pepper Serious in intensive cultivation, bacterial welk, 
mites, fruit fly (SL); Gemini viruses, leaf curl virus 
(Cl) 

3 3 

Pineapple Disease infections occur in plantations thus 
owners resort to pesticide use 3 3 

Rambutan Mealy bugs (Cl) 4 4 

Rice Susceptible to crop pests, need good pest mgmt. 
(SL); Rice blast, sheath blight, tungro (Cl) 3 4 

Rubber/ hevea 
brasiliensis 

Not known 5 4 

Sagimsiman Not known 5 5 

Santol Infestation due to gall mites but not very serious 
(SL); Anthracnose/fruit fly (Cl) 4 4 

Sayote 
(Sechium 
edule) 

Melon fly (Cl) 
m 3 

Soursop 
(guyabano) 

Leaves may be infected with caterpillars but 
nothing serious (SL); Mealy bug, scale (Cl) 4 4 

Spring onions Infection of thrips only, nothing serious (SL); 
Thrips (Cl) 4 3 

Tiger grass m m m 

Tipoo 
(antipolo) 

Cercospora leaf spot 5 5 

Tomato Fruit borers problem and may become serious 
(SL); Blight, leaf curl virus, gemini viruses, 
bacterial wilt, leaf miner (Cl) 

3 3 

Tugas 
(Molave) 

Brown leaf spot 5 5 

Ube Disease infections may occur but nothing serious 4 5 

SL: Southern Leyte; Cl: Claveria; m: value missing 
Sources: BAJET (2002), KOBAYASHI (1988), KEY INFORMANTS (2011) 
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Appendix 6 Carbon storage potential of selected perennials 

Crop Quantitative [MgC/ha/8yrs] Qualitative * 

Abaca ~10 
no long-term sequestration 

low 

Acacia 51.2 (Leyte) high 
Artocarpus, Marang, Jackfruit, 
Avocado, Santol, Sagimsiman, Tipoo/ 
Antipolo, Colo 

~50 ** medium – high 

Bamboo ~50 ** medium – high 
Banana ~10 

no long-term sequestration 
low 

Cacao 30 ** medium 
Citrus 25 ** medium 
Coconut ~25 

38.24 (Eastern Visayas) 
7.2 (Mindanao) 

medium 

Coffee 42.4 (Mindanao) medium 
Dipterocarpus, Narra, Tugas, 
Lanipga 

~45 ** medium 

Durian 79.2 high 
Falcata, Lauan ~54 

46-62 (Mindanao), 
but no good data 

high 

Gmelina, Ipil-Ipil ~40 
34.13 (Leyte), 

45.33 (Mindanao) 

medium 

Lanzones, Mangosteen, Lychee, 
Cashew, Guava, Other 

~30 ** medium 

Mahogany, Bagalunga ~65 
72 (Leyte), 

58.7 (Mindanao) 

high 

Mango 143.2 high 
Rambutan, Caimito ~50 ** medium – high 
Rubber 42.83 (NE-India) medium 
* Low potential: 0-25 MgC/ha/8yrs; 
   Medium potential: 25-50 MgC/ha/8yrs; 
   High potential: >50 MgC/ha/8yrs 
** Not enough data. Values derived from limited data available for similar trees. 
Sources: BRAKAS (2011), GINTINGS (2000), ILAO (2010), LACHICA-LUSTICA (1997), 
LASCO (1999), LASCO (2000), LASCO (2003), MAGAT (2011), MANDAL (2010), 
MAROHN (2007), MERCADO (2007), PRASETYO (2000), RANA (2009), ROSHETKO 
(2005), SALES (2005), SALES-COME (2010), SIREGAR (1998), SITOMPUL (2000), 
SITOMPUL (2001), TJITROSEMITO (2000), and ZEMEK (2009). 
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How to do a more precise calculation of carbon storage potential? 

The first step would be a more in-depth review of published scientific papers to 
gather a list of existing data of various forest trees, fruit trees and tree-like woody 
perennials and their carbon storage potential. The unit would be in megagram of 
carbon per hectare (MgC/ha). Tree density, or the number of trees per hectare, 
should be used in the calculation. For example, if a mango plantation has 143 
MgC/ha at age 8 with 100 trees/ha and a given farm has 25 mango trees per hectare 
mixed with coconut. Take 143 MgC x (25/100) = 36 MgC/ha for mango's contribution, 
and the same procedure will be done for coconut. However, this procedure does not 
account for the interaction or competition among coconut and mango when growing 
together which may result in different carbon storage potential than if they were 
growing separately. 

Many papers encountered from this study provided no data on the spacing or density 
of trees (number of trees/ha). In the end, due to the limited time for this study, there 
was no possibility to investigate more useful data. To avoid a significant bias, the 
carbon potential for each parcel was adjusted with the total number of trees. 

 

What would be the best way to measure carbon in agroforestry? 

There are different considerations in quantifying the carbon storage of a given 
ecosystem, that is, agroforestry. Among them are the age of species, wood density, 
growth characteristics of trees, that is, slow or fast-growing, allometry (basically the 
shape of the tree), soils and site quality. Tree-like perennial herbs including abaca 
and banana normally reach their maturity at 18 to 24 months, much earlier than 
forest and fruit trees. Moreover, their turn-over rate is faster than other woody 
perennials; hence they represent minimal long term carbon storage. Additionally, 
dead wood and litter have rapid decomposition rates in the humid tropics and 
represent less storage in these systems than in temperate regions where they can be 
substantial. 

There are two common ways to measure carbon storage in various carbon pools, 
that is, trees, herbs, shrubs, dead wood (above-ground) and, roots and soil (below-
ground). Measurement methods include destructive and non-destructive sampling. 
The former involves the actual harvest of sample trees by directly felling them at 0.3 
meters from the ground and dividing their component parts including stems, leaves, 
twigs, stumps and branches, both live and dead. Plant parts are oven-dried and 
weighed for biomass determination. On the other hand, non-destructive sampling 
involves measurement of diameter at breast height (dbh) and total height of individual 
trees in the agroforestry farm. Measured parameters are plugged into an existing 
allometric equation (derived from the scientific literature) to estimate the biomass of 
individual trees. Carbon is frequently computed using a default value of 50 percent 
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(IPCC 2001). In the Philippines, carbon is assumed to be 45 percent of the biomass 
(LASCO & PULHIN 2003). 

Species-specific and site-specific allometric equations are important steps in 
estimating the biomass of large or small diameter trees (BROWN et al. 1989; SINGH 
et al. 2011). A very good estimate of biomass provides an equally important 
assessment of the total carbon stocks as well as the carbon sequestration at species 
and stand level (SINGH et al. 2011). Aside from total height and dbh, wood density is 
important to improve the precision of the biomass estimate (HAIRIAH et al. 2001; 
VAN NOORDWIJK et al. 2002).  

There are also possibilities to use remote sensing for measuring the carbon of land-
use systems, for instance, LiDAR. But LiDAR is currently not considered to be 
accurate enough at the small spatial scale of smallholder agroforestry systems. 

In measuring carbon storage of various ecosystems in general, it is deemed 
necessary to have a standard protocol. The sampling protocol with a nested design 
by HAIRIAH et al. (2001) can be used effectively in timber or fruit tree based 
agroforestry. The advantage of this sampling methodology is that it is simple and the 
nested design allows one to measure all carbon pools in a systematic way. 

 

Limitations of this study in the case of carbon calculation 

An eight-year time horizon was used for this rapid appraisal but should not be viewed 
as conclusive. Some of the agroforestry systems (e.g., banana-based) attain high 
carbon storage at age 3-4, whereas mahogany plantations reach their maximum 
storage capacity at least age 25 (SALES et al. 2005).  Additionally, it is important to 
note what happens when the rotation age is over and the trees are harvested. 
Carbon in mahogany may continue to be stored when used as material for housing or 
furniture whereas carbon in mango trees may be immediately returned to the 
atmosphere when burned or used as firewood. The differences in carbon storage 
potential resulting from the short or long-term sequestration could not be considered 
in this study. 

Carbon is stored not only in the above-ground biomass but also below-ground, in the 
roots and soil. Quantification of these various carbon pools is also very important to 
have a total storage capacity of the whole agroforestry system. The literature review 
provided scant data on the different woody perennials used under different site 
conditions. Such data gaps can be potential topics for masters or PhD theses. 
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Appendix 7 Tolerance levels of crops 

Species 
Tolerated soil 

pH value 

Tolerated annual 
rainfall 

[mm] 

Tolerated annual 
mean temperature 

[°C] 

Abaca 4.8-8.0 ≥1,800 20-25 

Acacia mangium >4.5 ≥750 18-30 

Antipolo    

Avocado  300-2,500 ≤40 

Bagalunga  350-2,000 23-27 

Bagras 6-7.5 2,500-3,500 11-35 

Baguio beans Wide range   

Bamboo Wide range   

Banana 4.3-8.3 1,400-2,450 15-35 

Bell pepper 5.5-6.5  25-32 

Black pepper 4.3-7.4 1,000-1,500  

Cabbage 4.3-8.3  20-25 

Cacao 4.3-8.7 1,000-5,000 21-35 

Caimito 4.4-7.5   

Cashew 4.3-8.7 500-3,200 15-35 

Cassava 4.3-8.0 500-2,500 25-29 

Citrus pomelo 5.6-6.0 500-2,000 25-30 

Coconut  1,000-2,000 20-34 

Coffee excelsa 4.4-6.5 ≥1,900 13-26 

Coffee liberica 4.4-6.5 ≥1,900 13-26 

Coffee robusta 4.4-6.5 ≥1,900 13-26 

Colo    

Corn 4.3-8.3 ≥610 18-40 

Cowpea 4.3-8.3 750-1,100 27 

Durian 4.3-8.0 ≥2,000 25-35 

Eggplant 4.3-8.7  20-27 

Estaring    
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Falcata >4.5 1,000-4,500 20-30 

Ginger 4.3-7.5 ≥1,500 20-30 

Gmelina arborea All 750-4,500 21-28 

Guava 5.5-7.5 700-3,700 15-35 

Ipil-ipil 6-7.7 1,000-4,520 18-28 

Jackfruit 5-7.5 ≥1,500 16-22 

Kalumpit    

Karlang    

Lanipga    

Lanzones 4.3-8.0 2,000-3,000 25-35 

Lauan At least 4.2-8.2   

Lychee    

Mahogany unspecific 1,500-2,500 21-35 

Mango 5.5-7.5 500-2,500 24-27 

Mangosteen 4.3-8.0 ≥1,200 20-30 

Marang Highly alkaline   

Molave  750-2,600 22-32 

Mungbean   20-30 

Narra ≤7 ≥900 21-35 

Papaya 6.0-6.5 ≥1,200 21-35 

Peanut 4.3-8.3 450-650 25-30 

Pigeon pea 4.3-8.4 500-2,500 18-30 

Pineapple 3.5-7.8 500-2,500 16-30 

Rambutan 4.3-8.0 2,000-3,000 22-35 

Rubber 4.3-8.0 1,500-4,000 23-28 

Sagimsiman    

Santol    

Sayote Wide range   

Sorghum 4.3-8.7 450-650  

Soursop 6.1-6.5 ≥1,000  

Soybeans 4.3-8.4  22-30 



8-26 Appendices 

 

Squash 6.0-6.7  18-30 

Sweet potato 4.3-8.7 460-1,000 ≥24 

Taro 4.3-8.7 ≥2,500 21-28 

Tiger grass    

Tomato 4.3-8.7 ≥460  

Ube    

Upland rice 4.3-8.3  18-40 

Literature sources: DEL CASTILLO (1994), VON CARLOWITZ (1991), FRIDAY (1999), 
IRR (1992), DENR (1998), FAO (2004), HENSLEIGH (1998), VERHEIJ (1992), CORONEL 
(1993), RODRÍGUEZ (2006) 

Database sources: AGFISHTEC PORTAL (2011), ECOCROP (2011), AGROFORESTREE 
DATABASE (2011), LEARN2GROW (2011), CROPSEARCH (2011) 
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Appendix 8 Description of disregarded indicators 
In the course of the study, some indicators initially considered to be part of MASAS 
were eventually disregarded for numerous reasons, the major ones of which will be 
explained below: 

 

Spatial arrangement 

It was assumed that the spatial arrangement of crops on one parcel influences the 
success of an agroforestry system. A good spatial arrangement can improve the soil 
control potential and thus can increase the production compared to monoculture and 
consequently the economic indicators of the system. During our first field visits and 
data collection visits two major problems were encountered. First, not all systems 
could be visited. Due to the remoteness of some farmers, interviews were held in the 
offices of the Municipal Agricultural Offices, not at their farms. In addition, in Southern 
Leyte basically all agroforestry systems are multi-story or multi-story combined with 
contour. In Claveria several different spatial arrangements were observed. However, 
very often several spatial arrangements were used together on one parcel. In both 
cases it was extremely difficult to assign a concrete type (or two or three types) of 
spatial arrangement to one parcel. Thus, it was not feasible to infer from the spatial 
arrangement that it has an influence on other indicators. 

 

Labor input 

Labor input as an indicator should have measured the amount of labor that is needed 
to fully establish an agroforestry system and assess whether an average household 
can establish such a system on its own or whether the household would require 
external labor. If external labor is necessary such a system could be unaffordable to 
farmers who cannot pay for hired labor. However, farmers already had difficulties in 
recollection of the amount of days they spend for a certain agricultural activity and 
the amount of hours per day differed from farmer to farmer for the same crop and 
also within one farm. The limited time for each interview did not allow inquiry into 
these specific questions. 

 

Social acceptance 

In development cooperation in general it is very important that new techniques that 
are promoted that could imply modifications in behavior are socially accepted by 
target groups. If new techniques are not accepted, sustainability of interventions in 
the sense of creating ownership by the target groups cannot be attained. This means 
that to adequately assess the sustainability of agroforestry systems, objections to 
farming systems or their management must be evaluated. Reasons that farmers may 
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accept or reject new systems could be conflict with cultural and religious norms or 
conflicts with other time use interests of farmers of these new practices. 

To use this idea of social acceptance as an indicator for the sustainability of 
agroforestry systems, it is necessary that farmers in the study sites have widespread 
shared beliefs about what is accepted and what is not accepted concerning 
agroforestry farming. Assumptions were made by the study team regarding what 
aspects of agroforestry could hinder the acceptance of different farming systems. 
Three central issues were identified: 

 

1. Labor intensity of agroforestry systems. It was assumed that farmers might not 
depend on agroforestry as their only source of income, and needed time for 
performing non-farm wage labor. If this were the case agroforestry systems that 
require a high labor input could be unacceptable to farmers. 

 

2. Traditional division of labor  between men and w omen. It was assumed that 
homogenous concepts about what is women’s work and what is men’s work might 
exist among the farmers and that there might be little willingness to change these 
workloads. According to this assumption, it could lead to rejection of certain 
agroforestry systems if they require a change of these traditional gender roles. 

 

3. Rejections of ind ividual species. It was assumed that for cultural, religious or 
other popular beliefs the cultivation of certain species might be resisted regardless of 
their environmental or economic value. One example is a popular belief that exists in 
some parts of upper Claveria according to which the plantation of trees provokes 
early death. 

 

During focus group discussions and also during the first individual interviews it was 
investigated if the farmers in the project sites had common beliefs and opinions of 
these issues. The results showed that there were almost no beliefs and perceptions 
common across the majority of participating farmers about these three topics. 
Without common perceptions there is no base against which it could be verified if an 
agroforestry system is socially accepted. This is why the indicator social acceptance 
is not part of the final set of indicators used for this study. 

 

Allelopathy 

It has been observed in agroforestry systems that some crops produce chemical 
compounds that affect the growth of other agricultural crops such gmelina, gabi, 
beans, ipil-ipil, bagras, tomato, mangium, ube, mango, and corn. Gmelina, for 
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example, suppresses germination and early growth of corn, bean and peanut (RAO 
et. al. 1998) grown under the tree. While, bagras has deleterious effect on the 
biomass of roots and results in less shoot production per plant of the mentioned 
crops. However, information on the impacts of allelopathy of the combination of crops 
on every spatial arrangement in agroforestry systems was not possible to obtain. 
Hence, more studies are needed on this topic. Given the present stage of 
agroforestry research, the priority should be to evaluate commonly used plants in 
agroforestry systems for their allelopathic interactions with other crops/ trees (NAIR 
1993: 252). 
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Appendix 9 Slope sketch used during the interviews 
 

 
Drawing: Zara Lee Casillano 
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Appendix 10 Agencies and their support services 

Agency Extension sessions / training courses provided* Total*
World 
Agroforestry 
Center (ICRAF) 

Contour farming (6); Agroforestry: conservation agriculture, 
interaction of timber with annual crops, rubber product (4); 
Cultivation of rubber (4); Livestock raising (2); Research and 
development for rubber (2); Cultivation of timber trees (2); 
Natural fertilizer (2); Upland rice (2); Water conservation (1); 
Seedlings: bagging and propagation (1); Cultivation of 
banana (1); Cultivation of fruit trees (1); Grafting and planting 
(1); Soil cultivation (1); Organic vegetable production (1); 
Abaca and contour arrangement (1); Leadership training (1) 

(33) 

Department of 
Agriculture (DA) 

Soil cultivation (3); Cultivation of different spices (3); 
Application of spray on coconut and abaca (2); Cultivation of 
root crops (2); New varieties of rice (2); Seedlings: bagging 
and propagation (2); Agricultural technologies (1); Cultivation 
of rice (1); Cultivation of fruit trees (1); Grafting and planting 
(1); Integrated Pest Management (2); Seminar on abaca 
handcrafting (1); Livestock raising (1); Organic vegetable 
production (1); Application of fertilizers (1); Cultivation of 
coconut (1) 

(25) 

Farmers' 
associations in 
general 

Livestock raising (2); Contour farming (2); Nursery 
management (3); Maintaining, cultivating land (2); 
Reforestation (2); Bagging fruits 
(1); Vermicomposting (1); Seedlings: bagging and 
propagation (1); Cultivation of timber trees (1); Livelihood (2); 
Management on cooperative systems (1); Handicraft/ 
charcoal making (1); Pests and diseases for root crops (1) 

(20) 

Local Government 
Unit (LGU) 

Seminar on abaca and coconut disease (2); Cultivation of 
fruit trees (1); Grafting and planting (1); Cultivation of coffee 
(1); Sexual propagation for fruit trees (1); Loan (1); 
Cultivation of spices (1) 

(8) 

Department of 
Environment & 
Natural Resources 
(DENR) 

Reforestation (5); Grafting and planting (1); Book keeping/ 
accounting (1) 

(7) 

German 
Development 
Cooperation (GIZ) 

Land management (1); Reforestation (2); Seedlings: bagging 
and propagation (1); Financial assistance for timber trees 
(1); Cultivation of timber trees (1); Cultivation of coffee (1) 

(7) 

Department of 
Agrarian Reform 
(DAR) 

Tenancy (1); Cultivation of rice (1); Management on 
cooperative systems (1); Contour farming (1); Cultivation of 
coconut (1) 

(5) 

University of the 
Philippines, Los 
Baños (UPLB) 

Agroforestry: conservation agriculture, interaction of timber 
with annual crops, rubber product (2); Soil cultivation (1); 
Contour farming (1); Water conservation (1) 

(5) 

Visayas State 
University (VSU) 

Cultivation of banana (2); Cultivation of timber trees (1); 
Cultivation of fruit trees (1); Marketing (1) 

(5) 

Rural 
Development 
Institute (RDI) 

Simple Book-keeping (2); Livestock raising (1); Cultivation of 
rice (1); Livelihood training (1) 

(5) 

Philippine 
Coconut Authority 
(PCA) 

Cultivation of coconut (2); Application of fertilizer (1) (3) 

Nestlé Cultivation of coffee (3) (3) 
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Fiber Industry 
Development 
Authority (FIDA) 

Pest control (1); Cultivation of abaca (1); Application of 
fertilizers (1) 

(3) 

Comprehensive 
Agrarian Reform 
Program (CARP) 

Cultivation of fruit trees (1); Management on cooperative 
systems (1) 

(2) 

Misamis Oriental 
State College of 
Agriculture & 
Technology 
(MOSCAT) 

Agroforestry: conservation agriculture, interaction of timber 
with annual crops, rubber product (1); Contour farming (1) 

(2) 

Center for 
Agriculture & 
Rural 
Development 
(CARD) 

Cultivation of abaca (1); Cultivation of coconut (1) (2) 

Katipunan, Imelda, 
Catmon 
Community 
Farmers 
Association, Inc. 
(KICCFA) 

Seedlings: bagging and propagation (1); Handicraft/ charcoal 
making (1) 

(2) 

National Abaca 
Research Center 
(NARC) 

Cultivation of abaca (1) (1) 

International Rice 
Research Institute 
(IRRI) 

Upland rice (1) (1) 

Lamac Multi-
Purpose 
Cooperative 
(LMPC) 

Financial assistance in planting cassava (1) (1) 

Cooperative Bank 
of Misamis 
Oriental 

Loan for the extension of rubber plantation (1) (1) 

Central Luzon 
State University 
(CLSU) 

Inland aqua culture (1) (1) 

Coco Federation Cultivation of coconut (1) (1) 

Church Cultivation of spices (1) (1) 
Xavier University Livestock raising (1) (1) 
Buenavista, 
Pamahawan, 
Mahayahay 
Cooperative 
(BuenaPaMa 
Coop.) 

Cultivation of banana (1) (1) 

* The figures put in parentheses indicate the number of extension sessions and 
training courses provided to the farmers interviewed. 
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Appendix 11 Questionnaire 
 

Instructions to the intervie wer: Please do not leav e any item unanswered. If the 
respondent does not know the answer to a q uestion, please indicate “Does not know 
or NK”. If the question does not apply to the respondent or if the respondent does not 
give any answer to a question despite atte mpts to clarify and simplify the question  
please indicate “Not Applicable or NA”. 

 

 

 

Number of questionnaire: Date of interview: 
Province: Time of interview: 
Barangay: Strata: 
Name of enumerator:  
 

 

 

1 IDENTIFICATION 

1.1 Household identification No. from the Socio-economic Baseline Study (GIZ-
REDD 2011): 

1.2 Agroforestry system (parcel) No. in this survey: …… 

1.3.1 Name of respondent: ………………………………………… 

1.3.2 Age: …… 1.3.2 Sex: …… (1: Male; 2: Female)  1.3.3 Religion …… 
(0: None; 1: Roman Catholic; 2: Aglipay; 3: Islam; 4: Iglesia Ni Cristo; 5: Filipinista; 
6: Jehovah’s witnesses; 7: Baptist; 8: Others, please specify) 

1.4 Name of household head: ………………………………………… 

1.5.1 Overall household size (total number of people 
who live in the household for at least nine months a year): …… 

1.5.2 Number of adult household members (14 years or over): …… 

1.5.3 Number of children (0-13 years): …… 
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2 SOCIAL ASPECTS 

2.1 Capacity of farmer 

2.1.1 Who does usually decide on farming activities? ………………………………… 
(A: Husband; B: Wife; C: Other, please specify) 

2.1.2 How many years did that person go to school? …… 

  0: No grade completed 
  1: Pre-school - Elementary 
11: Grade 1 
12: Grade 2 
13: Grade 3 
14: Grade 4 
15: Grade 5 
16: Grade 6 or 7 

High School 
21: 1st year 
22: 2nd year 
23: 3rd year 
24: 4th year 
25: vocational 

College 
31: 1st year 
32: 2nd year 
33: 3rd year 
34: 4th year 
41: College grade 
42: Post college grade 

 

 

2.2 Availability and regularity of support and extension services 

2.2.1 Do you have or have you had before access to support and extension 
services? Yes: …… (fill the table below) No: …… (proceed with 2.3) 

Item Responsible 
agency 

Availability Which training courses/ 
extension sessions did 

you attend? 
How 

often? 
How 
long? 

Fertilizer  
 

   

Pesticides  
 

   

Irrigation  
 

   

Loans & credits  
 

   

Seedlings  
 

   

Extension, education, training, 
research & development 
(specify on what issue) 

    

Other farm inputs (specify): 

............................................... 

    

 

2.2.2 Could you have applied your agroforestry system without that support? 

 Yes: …… No: …… Why? ………………………………………… 
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2.3 Acceptance 

2.3.1 What activities are very important for you apart from farming your own fields? 

Off-farm activities (farming, but not on 
own fields, rewarded) 

…… 

Non-farm activities (activities not 
related to farm work, rewarded) 

…… 

Others (e.g., cock fight, church, 
sports, games, family time, etc.) 

…… 

 

2.3.2 Is it more important for you to work all day on your farm or to have time for 
other activities (referring to the table above)? 
(Please check) 
[......] Strongly prefer working on own farm; [......] Prefer working on own farm; 
[......] No preference; 
[......] Prefer other activities if compatible with work on own farm 
[......] Completely prefer other activities 

2.3.3 Are you proud of your agroforestry system/ the crops you are planting? 
(Please check) 
[......] Extremely; [......] Very much; [......] Somewhat;  
[......] Not very much; [......] Not at all 

 Why? ……………………………………………………………………………… 

2.3.4 What would make you even more proud? ……………………………………. 

 Why? ……………………………………………………………………………… 

2.3.5 Are there any crops and/ or trees that you don´t like to plant? 
Yes …… No: …… 
If yes, which crops and trees? ……………………………………. 

 Why? ……………………………………………………………………………… 

2.3.6 (If not mentioned) Are there any timber trees which you don’t like to plant? 
Yes …… No: …… 

 Why? ……………………………………………………………………………… 

2.3.7 (If not mentioned) Are there any fruit trees which you don’t like to plant? 
Yes …… No: …… 

 Why? ……………………………………………………………………………… 

2.3.8 Would you like to plant coffee? 
Yes …… No: …… 

 Why? ……………………………………………………………………………… 
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2.3.9 Would you like to plant rubber? 
Yes …… No: …… 

 Why? ……………………………………………………………………………… 

2.3.10 Would you like to plant cacao? 
Yes …… No: …… 

 Why? ……………………………………………………………………………… 

2.3.11 What activities are usually done by women and by men? 

Activity Done by women Done by men 
Land preparation: digging holes   
Land preparation: plowing   
Under-brushing   
Planting seedlings and seeds   
Weeding   
Harvesting   
Cultivating root crops   
Growing trees   

 

2.3.12 Would it be acceptable for you to change this distribution of work among 
women and men if a farming system requires so? 
(Please check) 
[......] Completely acceptable; [......] Somewhat acceptable; 
[......] Not acceptable; 

 Why? ……………………………………………………………………………… 

 

2.4 Membership in farmers’ associations and function 

2.4.1 Are you a member of a farmers’ association? 
Yes: …… (complete the table below)  No: …… (proceed with 3.1) 

Name of 
association Year joined Current position 

(if any) 
Reason for 

joining 
  

 
  

  
 

  

 

2.4.2 What support does this association provide? …………………………………
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3 AGROFORESTRY SYSTEM 

3.1 Parcels 

 

3.1.1 
How many parcels do 
you have? (number 
them from 1 to n) 

3.1.2 
Do you practice 

agroforestry on them? 
(if so, list main crops) 

3.1.3 
What is the size 
of the parcels? 

(AF parcels only) 

Check, number 
agroforestry 

parcels used for 
further analysis 

    

    

    

    

 

3.2 Spatial arrangement 

3.2.1 Do you plant your crops in rows or in some kind of spatial arrangement? 
(Note for interviewer: Please show illustration of different spatial arrangements to 
farmer; multiple answers possible.) 

 Agroforestry parcel No. 1: ……  Agroforestry parcel No. 2: …… 

 Agroforestry parcel No. 3: ……  Agroforestry parcel No. 4: …… 

 (1: Hedgerow/ alley cropping; 2: Contour/ buffer strips; 
3: Multistory without linear arrangement; 4: Boundary planting) 

 

3.3 Gradient of slope 

3.3.1 How steep is the slope of your agroforestry parcels? 
(Note for the interviewer: Please show illustration of different slopes to farmer.) 

 Agroforestry parcel No. 1: 
[......] 0-3%    [......] 4-8%    [......] 9-18%    [......] 19-30%    [......] > 30% 

 Agroforestry parcel No. 2: 
[......] 0-3%    [......] 4-8%    [......] 9-18%    [......] 19-30%    [......] > 30% 

 Agroforestry parcel No. 3: 
[......] 0-3%    [......] 4-8%    [......] 9-18%    [......] 19-30%    [......] > 30% 

 Agroforestry parcel No. 4: 
[......] 0-3%    [......] 4-8%    [......] 9-18%    [......] 19-30%    [......] > 30% 
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3.4 Agroforestry information table (Table completed for agroforestry parcel No. ...... Refer to past 12 month, Aug 2010 to Aug 2011) 

Crops 
and 

trees on 
this 

parcel 
within 

past 12 
months 

Only for perennials Effec-
tive 
area 
[ha] 
or 

number 
of trees 
(past 12 
months)

Consistency of 
income/ production 

Production 
(past 12 month) 

How 
much 
of it 
do 
you 
sell? 

How 
much of 

it did 
you 
con-

sume? 

Selling price
[PHP per unit

Where 
did 
you 

sell it?

Material input 

Year 
of 

install-
ation 

a) After how many 
years ready for 
harvesting (fruit/ 

timber)? 
b) Which practices 

do you apply for 
perennials? 

How 
many 

times did 
you 

harvest in 
past 12 
months?

Which 
months?

Qty Unit Con-
ver-
sion 

factor 
(unit 
to kg) 

Total 
(raw 
form)
[kg] 

PHP Unit Kind 
of 

input 

Cost 
[PHP] 

Used 
for 

how 
many 
yrs? 

Code1  a. b. Code2     Code3      Code3 Code4 Code5   

                   

                   

                   

                   

                   
Code 1 (crops planted)
1: coconut 
2: banana 
3: abaca 
4: rice 
5: lanzones 
6: jackfruit 
7: durian 
8: other fruit tree (specify): 
.......................................... 
9: cassava 
10: gabi  
11: camote 
12: karlang 
13: other rootcrops 
(specify): ................ 

14: gmelina 
15: mahogany 
16: other timber tree 
(specify): ................ 
17: coffee liberica 
18: coffee robusta 
19: cacao 
20: rubber 

Code 2 (practices)
0: None 
1: Weeding 
2: Fertilizing 
3: Pruning 
4: Pesticide applic. 
5: others (specify) 
.............................. 

Code 3 (units)
1: kg 
2: sacks 
(Rice=21kg/ 40kg; 
karlang/ camote/ 
coco=50kg) 
3: cavans 
4: bunch 
5: taro/ balde 
(7kg; 16kg; 20kg) 
6 pieces 
7 ganta (2.25kg) 
8 kaing 
9 box 
10 can 
11 other (specify): 

Code 4 (place of sale)
1: farm 
2: market ≤ 20 km away 
3: market > 20 km away 
4: other, non-market ≤ 20 

km away (specify, e.g., 
road): .......................... 

5: other, non-market > 20 
km  away (specify): ....
.................................... 

6: buyer ≤ 20 km away 
7: buyer > 20 km away 

Code 5 (material input,
past 12 months): 
1: seedlings 
2: fertilizer 
3: liming/acidification 
4: soil conditioners 
5: pesticides 
 
Long-term use: 
6: hand tractor 
7: plow  
8: thresher 
9: sprayer 
10: water pump/ motor 
11: carabao 
12: cow 

13: horse 
14: bolo/ bungay 
15: lagarao 
16: pala 
17: bara/ luwad 
18: sucker/ big bara 
19: other (specify): .... 
................................... 
20: guwad 
21: lubok 
22: lugi  
23: sickle/ sanggot 

 

(Use one table for each agroforestry parcel and add more tables if needed) 
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3.5 Labor input per year 

3.5.1 How many hours has an average working day family members? …… 

3.5.2 How many hours has an average working day for hired labor? …… 

3.5.3 Labor input table for agroforestry parcel No. ...... 

Crops/ trees Days No. 
of 

per-
sons 

How 
many 
times 
per 
year 

Sum Crops/ trees Days No. 
of 

per-
sons 

How 
many 
times 
per 
year 

Sum

Crop/ tree 1:      Crop/ tree 2:      

Land preparation 
(plowing, harrowing) 

    Land preparation 
(plowing, harrowing) 

    

Under-brushing      Under-brushing      

Planting incl. nursery     Planting incl. nursery     

Weeding     Weeding     

Applying fertilizer     Applying fertilizer     

Applying pesticide     Applying pesticide     

Harvesting     Harvesting     

Drying/ post-harvest     Drying/ post-harvest     

Transporting     Transporting     

Others (specify) 
................................ 

    Others (specify) 
................................ 

    

Crop/ tree 3:      Crop/ tree n:     

Land preparation 
(plowing, harrowing) 

    Land preparation 
(plowing, harrowing) 

    

Under-brushing      Under-brushing      

Planting incl. nursery     Planting incl. nursery     

Weeding     Weeding     

Applying fertilizer     Applying fertilizer     

Applying pesticide     Applying pesticide     

Harvesting     Harvesting     

Drying/ post-harvest     Drying/ post-harvest     

Transporting     Transporting     

Others (specify) 
................................ 

    Others (specify) 
................................ 

    

(Expand table if needed) 
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3.6 Pests and diseases 

3.6.1 What are the pests and diseases (present and past ones) affecting your crops 
and trees, and what control measures do/ did you apply? 

Crop/ tree Pest/ disease Control measure 

   

   

   

 

3.7 Market access 

3.7.1 What is the distance from your agroforestry parcel to the selling place? 
(excluding farm gate sale) 

 For agroforestry parcel No. 1: …… km 

 For agroforestry parcel No. 2: …… km 

 For agroforestry parcel No. 3: …… km 

 For agroforestry parcel No. 4: …… km 

3.7.2 How is the selling place accessed? …… 
(various answers possible; if various answers given, please specify for which portion 
of the complete distance; 
1: Trail only accessible by foot 
2: Trail accessible with carabao/ other animal used for transport 
3: Unpaved road accessible with small vehicle (e.g., habal-habal) 
4: Un-paved road accessible with large vehicle (e.g., bus, jeepney, truck) 
5: Paved road 
6: Other (specify) ...................................... 

3.7.3 Is the way to your selling place sometimes inaccessible? 
Yes: ……  No: …… (proceed with 3.7.4) 

 If yes, how often and for how long does it happen? 

 For what reason? …………………………………………………………………… 

3.7.4 What are the cost of transportation from the farm to the selling place? 

 Crop 1 [PHP]: ……   Crop 2 [PHP]: …… 

 Crop 3 [PHP]: ……   Crop n [PHP]: …… 

 (expand for additional crops, if any) 
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3.8 Tenure and management arrangement 

3.8.1 What tenure or type of management arrangement do you have? (Note for the 
interviewer: Ask for every parcel, also for non-agroforestry parcels.) 

 
No. 
of 

par-
cel 

a) Tenure/ type of management 
arrangement 

b) Nature of 
arrangement 
 
1: Formal/ 
documented 
2: Customary/ 
informal 

c) Is or was the 
parcel subject to any 
dispute over tenure? 
If yes, why? 
 
1: Yes 
2: No P

ub
lic

 

1: Community-Based Forest 
Management (CBFM) 
2: Certificate of Steward 
Contract (CSC) of ISFP 
3: Co-Management Agr. (CMA) 
4: Other public land 

P
riv

at
e 

tit
le

 

5: Certificate of Land Transfer 
(CLT) issued by CLAMP or 
DENR 
6: Free Patent for agricultural/ 
residential land (FP) issued by 
CLAMP or DENR 
7: Certificate of Land Ownership 
Award (CLOA) issued by DAR 
8: Other private 

 

9: Tenant 
10: Others (specify) ................... 

1    

2    

3    

4    

n    

ISFP: Integrated Social Forestry Programme; CLAMP: Center for Land Administration and 
Management Philippines; DENR: Department of Environment and Natural Resources; DAR: 
Department of Agrarian Reform 

 

3.8.2 (for CBFM, CSC, CMA only) Do you have any land-care duties due to your 
tenure system? Yes: ……  No: …… 

 Is this acceptable for you? ………………………………………………………… 

3.8.3 (For farmers who have parcels under different tenure/ management arrangements) 

 Is your decision to cultivate certain crops on your parcels influenced by the 
different tenure/ management arrangements of these parcels? 

 Yes: …… No: …… Why? ………………………………………… 



8-42 Appendices 

 

3.8.4 (For farmers without title or with CBFM/ CSC/ CMA) 

 Looking into the future: What would you change if you owned the land? 

 ……………………………………………………………………………… 

 Why would you change it? 

 ……………………………………………………………………………… 

 

End of main part of interview 

 

Additional information for timber and fruit trees 

Questionnaire number and name of the interviewer …………………………………… 

 

Timber 

1. What kind of timber? (take from main questionnaire) 

 ……………………………………………………………………………… 

2. Age and number of trees on your parcel: (take from questionnaire if possible): 

 ……………………………………………………………………………… 

3. What kind of management did you apply (pruning, weeding, fertilizer, pesticides, 
etc.) and how often? 

 ……………………………………………………………………………… 

4. Did you ever harvest timber? Yes …… No …… When (year) …… 

5. How many trees did you harvest? …… 

6. Who harvested the trees (self, with help from friends/ neighbors, hired labor) and 
which kind of investment was necessary (cost of hired labor, renting tools, etc.)? 

 ……………………………………………………………………………… 

7. What did you use it for (sale; gift; own use, e.g., for construction)? 

 ……………………………………………………………………………… 

8. Where or to whom did you sell it (location, type of selling place, buyer)? 

 ……………………………………………………………………………… 
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9. How did you get the timber to the buyer? 

 ……………………………………………………………………………… 

10. What was the price (PHP/ bdf or PHP/ tree)? …………………………………… 

11. Did you get a permit for logging the tree? 
Yes …… No …… (proceed with 17) 

12. If yes, how did it work? Which steps did you have to take? 

 ……………………………………………………………………………… 

13. Were there any problems or difficulties in getting the permit? 
Yes …… No …… 

14. If yes, please describe: 

 ……………………………………………………………………………… 

15. How much time in total did it take you to get the permit? …………………… 

16. Do you think it was worthwhile getting the permit? 
Yes …… No …… 

 Why? ……………………………………………………………………………… 

17. Continued from 11, if no permit was used: 

 Why not? …………………………………………………………………………. 

 

Fruit trees 

18. What kind of fruit trees? (Take from main questionnaire) 

 ……………………………………………………………………………… 

19. Age and number of trees (or effective area) on your parcel: 

 ……………………………………………………………………………… 

 For a homogenous group of trees (e.g., same age):  

20. After how many years did the trees bear fruit for the first time? ……………… 

21. How much was the harvest then? …………………… 

22. After how many years did they reach 100 percent? 
(i.e., in the following years, the harvest did not increase anymore) ………….. 

23. How much was the harvest then? …………………… 
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24. Did the harvest amount decline since then? Yes ……  No …… 

25. If yes, since when (year) and if possible why? ……………… 

 ……………………………………………………………………………… 

26. What kind of management did you apply? (pruning, weeding, fertilizer application, 
pesticide application, etc.) 

 ……………………………………………………………………………… 

 And how often did you apply it? 

 ……………………………………………………………………………… 
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