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Sustainability challenges in food and energy systems

In an era of climate change and escalating global sustainability problems (IPCC 2019; IPBES 2018;
UN 2015), there is an urgent need for substantial and sustainable transformation of food and energy
systems locally and globally. Accordingly, issues of food and energy provision are featured promi-
nently in the list of the UN Sustainable Development Goals from the central SDG2 Zero Hunger
and SDG7 Affordable and Clean Energy to other targets such as SDG11 Sustainable Cities & Com-
munities, SDG15 Life on Land and SDG13 Climate Action. Surely, the provision of both food and
energy are considered basic human needs. Yet, the challenge of producing sufficient amounts of
healthy food for a growing world population (UN 2019), while limiting the environmental impacts
of its production, distribution, consumption and waste is daunting. Likewise, a globally growing
energy demand clashes with an energy sector that needs to move away from burning fossil fuels,
in order to reduce its significant contribution to global climate change (Bradshaw 2010).

Common for the challenges of sustainability transitions is the globalized nature of the processes of
value creation and commodity chains that create, as well as exacerbate the problems in both the food
and energy sectors. The domination of agri-food businesses, the expansion of international food
retailers, and the ‘supermarketization’ of food provision in many places reinforce a market concen-
tration that push a culture of mass consumption of industrially produced, highly processed and stan-
dard edible commodities ‘from nowhere’ (McMichael 2009, 147). Even more so, the mere usage of
fossil energy sources is a prime condition for accelerating economic circulation, production and con-
sumption across space and scales, enabled by and generating a specific kind of global geopolitics
around ensuring access to fossil resources for the global centres of wealth (Huber 2009). With
these processes comes substantial externalization of costs and ‘dissociation’ of hazardous social
and environmental effects to distant places (Ibert et al. 2019).

Against this, approaches to creating alternatives, possibly more sustainable food and energy sys-
tems often rely on place-based logics. The emergence of eco-consumerism among wealthy (often
urban) consumers, for example, points to increasing demand for agro-ecological, quality-audited
and localized food supply that can be traced ‘to somewhere’ (Garrett and Rueda 2019, 131; Watts,
Ilbery, and Maye 2005), and there is an increasing attention to ‘alternative food networks’ based
on ‘shorter connections between the locale of production and that of consumption’ (Rosol 2020,
57). At the same time, the increasing cost of fresh and healthy food creates so-called ‘food deserts’
in some low-income neighbourhoods of large metropolitan areas, where food provision is reduced to
cheap, low quality junk-food (Shannon 2014). Similarly in the energy sector, calls for low-carbon
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cities and urban energy transitions, as well as community energy projects in both urban and rural
environments generally seek to transform energy systems in one place (Bulkeley et al. 2011; Creamer
et al. 2018), with a tendency of side-lining links to the sites of production for renewable energies as
well as how the vulnerability of some low-income households may become (re)produced through
these processes (Bouzarovski et al. 2017; Mulvaney 2014). Calls for sustainability transitions in
both food and energy systems thus encounter an apparent mismatch between the prevalence of glo-
balized economic structures producing uneven development and the attention to place and ‘the local
scale’ for developing alternatives.

Thinking through spatial connections in sustainability transition research

It is against the backdrop of this expanding research agenda, that we present this special issue. Our
aim is to spark a conversation between different concepts and approaches for understanding and
addressing complex, global and uneven spatial connections between seemingly ‘distant’ places of
production and consumption in food and energy systems, and the calls for their transition.

We take our cue from the ongoing debates on the exchange and cross-fertilization between
human geography and (sustainability) transition research. Originally drawing on innovation studies
and evolutionary economics, the sustainability transition literature seeks to understand long-term
changes from one socio-technical configuration to another (Köhler et al. 2019). Attention is often
given to how – mostly technological – innovations can grow and become accepted against rigid
configurations of technological settings, policies and vested economic interests, also termed
‘socio-technical regimes’ (Geels 2002). Critique of early transition research was therefore mainly
directed to the limitations of a narrow technological focus and sparse recognition of politics,
power and practices (Shove andWalker 2007). Lawhon and Murphy (2012, 360) pinpointed this cri-
tique by concluding that most of the transition research was ‘geographically naive with regard to its
conceptualization of space, scale, and the transferability of its insights beyond a narrow range of case-
study contexts’, while side-lining historically grown patterns of inequality and dependency.

Geographers have since worked to sensitize core concepts in transition research, drawing on the
long-standing concern in human geography with uneven spatial developments and power dynamics
that may support or impede socio-technical transformations (e.g. Castán Broto and Baker 2018;
Werner 2018). This work specifically seeks to advance the conception of the socio-technical regime
from a mere focus on national entities, or the tendency to view innovative niches as detached from
local conditions (Coenen, Benneworth, and Truffer 2012; Raven, Schot, and Berkhout 2012), by
emphasizing the importance of place-specificity to the development of both niches and regimes
(Hansen and Coenen 2015). Others demonstrate the interconnections and transnational linkages
that are embedded in and facilitate transitions (Wieczorek, Raven, and Berkhout 2015; Hansen
and Nygaard 2013), and how these links produce different outcomes in the diffusion of innovations
and technologies across the globe (Fuenfschilling and Binz 2018). Through this focus, geographical
critique has stressed the need to move beyond the tendency to prioritize specific spatial scales, such
as cities or nations, as ‘natural’ and bounded settings for social processes that delink them ‘from
the broader territorial formation in which they are currently embedded’ (Brenner and Schmid
2015, 157).

Beyond transition research, a multitude of conceptualizations of spatial connections and linkages
have emerged from different theoretical and epistemic traditions within geography, including global
production networks (Coe, Dicken, and Hess 2008), translocal assemblages (McFarlane 2009) and
rural-urban teleconnections and telecoupling in relation to land-use change (Seto et al. 2012; Friis
and Nielsen 2019). In the field of energy geography, relational conceptions on space has been fore-
grounded (Castán Broto and Baker 2018) to emphasize that the focus should be widened from asses-
sing spatial forms and dimensions of e.g. renewable energy technologies to unearthing the
underlying social, economic and political relations that produce theirparticular spatial configurations
(Huber 2015; Bouzarovski, Bradshaw, and Wochnik 2015; Bridge 2018).

2 C. FRIIS AND S. BECKER



Yet, as noted by Schwanen (2018, 262), the intellectual exchange between human geography and
sustainability transition research remains ‘partial and asymmetrical’, also due to the fact that tran-
sition research has evolved into an epistemic community in its own right with dedicated journals and
conceptual terminology. With this special issue, we aim to contribute to a cross-fertilization between
the two, by examining different concepts and frameworks for exploring spatial links and connections
as an entry point for rethinking space in sustainability transitions in food and energy systems.

This special issue: exploring connections between concepts, places and scales

This special issue is the outcome of two conference sessions organized – first, at the Royal Geo-
graphical Society’s Annual International Conference in Cardiff in 2018 and, then, at the Nordic Geo-
graphers Meeting in Trondheim in 2019 – with the aim of bringing together scholars working on
spatial connections in food and energy transitions. The central claim underpinning this exploration
is that the complexity of both emerging sustainability transitions and their spatial relations necessi-
tates what Sheppard and Plummer (2007, 2545) have termed ‘engaged pluralism’ – that is open-
minded, reflexive exchange and engagement with different analytical approaches (see also Rosen-
man, Loomis, and Kay 2019; Brenner 2018). The seven papers making up the special issue were
therefore selected to deliberately include different epistemological, theoretical and methodological
perspectives, as well as a wide range of empirical cases and contexts to address the question of
how to approach spatial linkages in sustainability transitions in food and energy systems? In combin-
ing perspectives on two very different, yet highly interlinked and crucial sectors for sustainability, we
hope to spark discussion on new ways of approaching spatiality of transition processes. The papers
tackle this question in two ways; by conceptualizing spatial linkages between sites of change in food
and energy systems, and by focusing on the linkages between different spatial scales. All of them
examine the social, economic and political dynamics producing these linkages.

Reading across the papers, three analytical dimensions of spatial connections can be discerned.
First, the papers highlight different types of connections denoting the interrelated material and imma-
terial flows of resources, products, capital technology and knowledge, as well as energy itself that tie
spaces together in food and energy systems. Second, the papers show the importance of discerning
various nodes of connections meaning the physical or institutional channels, networks and hubs that
embed different material and immaterial flows, and enable, disrupt or even block connections
between places in various contexts. Finally, the papers demonstrate the importance of different
modes of connecting for understanding how spatial connections and relations are produced through
and engrained in different (infra)structural settings and social practices. As a suggestion for further
research, we think that these three dimensions can demarcate varying territorial extents and scales of
food and energy systems, foster a better understanding of these systems and their socio-spatial
embeddedness, and help us to understand the spatial dimensions of their current transition.

Identifying types, modes and notes of connections

Thinking in terms of types, nodes and modes of connections allows us to contrast the various con-
ceptual approaches and to enter into a fruitful, engaged pluralist conversation about potential cross-
fertilization, as well as areas of contention between approaches. Therefore, the papers are organized
to speak to each other across the food and energy sectors.

Hornborg (2019) presents a theoretical framework for analysing the justice implications of energy
transitions by focusing on energy technologies as the ultimate link in the transformative process by
which space, by means of capital, is converted into energy, and vice versa. The notion of available
energy is, therefore, ‘a relational term that denotes the technologically mediated relation between
humans and their environment in a given social context’ (2019, 8–20). Hornborg’s conception
shows us how energy technologies form both important nodes and modes of connecting spaces,
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and that all modern energy technologies – including renewable ones – are embedded in logics of
spatially uneven development, hence raising important questions of environmental justice.

Hansen and Jakobsen (2020) tackle one of the major challenges for sustainable food systems,
namely the escalating increase in meat production and consumption. The authors present a
multi-scalar conceptual framework around the concept ofmeatscapes that describe the ‘spatial inter-
section between large-scale geographies of meatification and their everyday articulation in social
practice’ (2020, 22). Analysing uneven and changing meatscapes in major urban hubs in China
and Vietnam, Hansen & Jakobsen demonstrate how their approach lays open different modes of
connecting that shape contemporary (un)sustainable transitions in food systems, including inter-
national production regimes, historic and contemporary geopolitics, as well as infrastructures
such as supermarkets and fast food chains that become important nodes for facilitating specific social
practices around food consumption.

Ørtenblad, Larsen, and Suebpongsang (2020) present a case study of changing vegetable supply
chains in both traditional wet markets and modern retailers to examine the process of ‘supermarke-
tization’ in Thailand. Engaging with the Global Value Chain framework, Ørtenblad et al. examine
actor constellations, trade relationships and spatial connections that create specific and overlapping
spaces of interactions in these two value chains. This allows them to unpack how the two supply
chains are integrally linked through traders and brokers, each of them becoming pivotal nodes in
connecting smallholder farmers to both types of markets. Methodologically, Ørtenblad et al. show
how mapping value chain segments can identify important nodes of connections that can serve as
entry points for interventions for sustainability transition.

Klagge and Nweke-Eze (2020) focus their analysis of renewable energy transitions in Kenya on the
process of financialization. Engaging critically with the national bias in much of financialization
research, they analyse ownership and investor relations between Kenyan energy projects, and inves-
tors and donors abroad. Their analysis shows that the mitigation of risk plays a central role for the
distribution of financial shares in such projects and that Development Finance Institutions become
‘the most important enablers and financiers for these projects in Kenya’ (2020, 79), sometimes even
carrying the risk of such projects on behalf of investors from the Global North. Thereby, instruments
for project finance become nodes for new spatial connections –mainly through facilitation of capital
flows, but also through the exchange of knowledge and technologies – with the management of risk
being the a main mode of connecting investors to projects, and evaluating which investments are
deemed feasible.

Hauer and Nielsen (2020) analyse efforts by the government and its international donors to estab-
lish and promote rice cultivation and a national rice market in Burkina Faso. They analyse the
configurations of local, national and global connections and disconnections around the co-consti-
tution of rice fields and an emerging rice market by bringing into dialogue the telecoupling literature
presenting a systemic perspective on the globalization of land-use changes and work on the geogra-
phies of marketization foregrounding the practices of market-making. Switching conceptual lenses
between a systemic and a practice-oriented perspective enables the analysis of the particular
configuration of the rice sector in Burkina Faso, and its specific place within the broader global
rice ecology. Finally, the attention to co-constitutive practices of land-use change and market-mak-
ing allows Hauer and Nielsen to identify potentials for more responsible farming practices – in this
case, local rice processors that can become important nodes for fostering more socially just and
environmentally friendly farming practices.

Sareen and Grandin (2020) uses the case of the European Green Capital award (EGC) and the
examples of Oslo (EGC 2019) and Lisbon (EGC 2020) to develop a translocal framework for analys-
ing accountability in urban sustainability transitions. Drawing on urban political ecology and the
concept of translocal assemblages, they propose to analyse urban sustainability transitions through
both the performative discourses that shape how policies and initiatives orchestrate, brand or catalyse
transition in and between places, and the dislocation of hazardous effects beyond city limits as tele-
coupled materiality that policies (fail to) address. As such, they highlight the role of cities as nodes in
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sustainability transitions, producing uneven ‘geographies of responsibilities’ (Massey 2004) even in
policy interventions dedicated to sustainability, such as the EGC.

Finally, the paper by Hasnain (2020) brings attention to the interlinkages between energy and
food system transformations by examining how energy supply disruptions influence everyday prac-
tices of food consumption among urban middle-class consumers in Islamabad, Pakistan. Hasnain
draws on the food systems approach to show how international and national political and economic
conditions, including for energy supply, change the urban food system; and she discusses how these
conditions shape the everyday food environments and localized practices of food consumption. This
allows her to develop a holistic perspective on food provision that includes the energy requirements
for shopping, cooking and eating practices, and to unveil how these influence sustainable and healthy
food choices. The paper, hence, underlines the importance of keeping the connections between the
consumption of energy and food in mind for an analysis of transitions in either system.

Spatial connections in food and energy transitions

Collectively, the papers in this special issue show the importance of thinking through the diversity of
types, nodes and modes of spatial connections when seeking to understand and address the impli-
cations of sustainability transitions in food and energy systems. Though diverse in their conceptual
perspectives and epistemological angles, they bring to light some cross-cutting insights that can
inform scholarship in both transition research and research on food and energy systems more
broadly.

First, several papers illustrate the importance of thinking through the connections that tie tran-
sitions of food and energy systems together. The production of food that serves as energy for human
labour and its spatial requirements are unevenly distributed in both time and space, and the access
and availability of various energy sources similarly influence the spatiality of everyday food con-
sumption practices. Second, thinking through spatial connections highlights the pitfalls of a narrow
focus on localized or bounded sustainability transition. Even efforts to actively push a transition
towards more sustainable practices, such as the European Green Capital, show a tendency to increase
externalities and emissions outside the target area of intervention. Carving out those relations and
connections, ultimately, enables an evaluation of the potentially contradictory accounts and dis-
courses of such sustainability projects. Fourth, transitions in renewable and alternative, as well as
industrial configurations of food and energy systems are interwoven with market-oriented values
and standards in for example new food retail chains, while logics of capitalist accumulation and
uneven development persist as most evident in the case of meatification.

Finally, the papers in this special issue emphasize that when discussing sustainability transition
paying attention to questions of responsibility, accountability and justice is imperative. While reveal-
ing that these different kinds of spatial connections cannot stand alone in the effort to foster more
sustainable – and just – food and energy systems, we believe that the perspectives presented here
enable contextualized and thorough analyses of ongoing transformations, which can serve as a start-
ing point for new alternatives of sustainability transition in particular places and beyond.
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