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FOOD SYSTEM ECONOMICS COMMISSION 

BACKGROUND PAPER ON LEARNING FROM THE POLITICAL ECONOMY OF THE ENERGY TRANSITION 

KATHRYN HOCHSTETLER 

 
Introduction 
 
The transition processes of large and complex global systems may share important similarities that 
allow transferring learning about one kind of system transition to another. This is not a new 
observation, as it is grounded in many decades of "systems thinking" across the social sciences 
(Meadows 2008; Young 2017). Large literatures aim to map systems, their parts, and the relationship 
between parts and the whole. In the face of systems’ self-maintaining quality (Meadows 2008: 2), 
understanding how they might evolve over time or be guided towards goals is a significant theoretical 
and practical challenge. General understanding of systems and their transitions may help to meet this 
challenge, while knowledge about some particular system transition may also illuminate analysis of 
another specific system transition. This paper argues that the well-advanced literature on the political 
economy of energy transitions offers such relevant signposts for analysis of similar potential 
transitions of the global food system. 
 
One shared starting point is the need to examine the effects of multiple, quite different political 
economies within the broader dynamic of overall system change (Hochstetler 2021a). Energy 
systems transitions respond to interest structures and institutional configurations – together, a 
“political economy” – related to climate change and decarbonization of the energy sector. But they 
also reflect the interactions of quite different sets of actors and institutions who approach energy 
transition as, for example, the problem of creating an innovative new industrial sector for energy 
production or who are seeking to provide affordable access to electricity for consumers. These 
simultaneous political economy dynamics may reinforce each other or they may undermine each 
other; if the former, transition is more rapid and coherent, while if the latter, transition may be more 
halting or partial, even counter-productive. In the same way, the global food system has important 
production and consumption imperatives, which do not necessarily evolve in consistent ways. 
Transitions in those political economies may or may not be compatible with positive environmental 
effects for water, biodiversity, or climate (Béné, et al. 2019). Their social effects may or may not be 
compatible with the expectations of a just transition that does not leave the vulnerable worse off 
(Newell and Mulvaney 2013).   
 
A study of transition needs some understanding of a possible endpoint or at least what would count 
as movement in the right direction. The multiple political economies offer different versions of what 
those might be, which are further detailed below. Among the many dimensions of both energy and 
food systems transitions, however, decarbonization is a clear first among equals for both. Climate 
change has already demonstrated a powerful capacity to set the starting points of both physical and 
social life, as extreme weather events and the apparently inexorable rise of global temperatures 
increasingly change the basic conditions of life around the world, often for the worse (Steffen, et al. 
2015). The agenda of decarbonization also generates the sharpest opposition: very powerful actors 
have consistently mobilized against taking the necessary action to reduce greenhouse gases that 
would prevent additional future climate change (Brulle 2021; Moe 2015). Any solutions must consider 
the special burdens of both climate change and solutions to it for the world’s poor, an issue of justice 
(Kashwan, et al. 2020).  
 
Conversely, transitions in the other political economies of energy systems have been more likely to 
present at least the possibility of some short-term benefits or compensations for key constituencies 
even as they may also contribute to decarbonization, generating what climate negotiators call the “co-
benefits” of some climate actions (Ürge-Vorsatz, et al. 2014). The recent passage of long-delayed 
climate legislation in the United States once again shows the political advantages of offering 
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incentives versus imposing limitations and costs for reaching agreement on climate action, an 
advantage that even the progenitor of carbon taxes, William Nordhaus, conceded to reporters 
(Davenport and Friedman 2022). This is not a claim that they always provide such benefits, just that 
the narrative ideas around them tend to be more organized around opportunities than threats, and 
those have proved to widen the political coalitions around climate action – especially when the 
promises are actually achieved. 
 
This paper begins by presenting the analytical dilemmas of transitions analysis in more detail and 
discusses strategies for accounting for both the multiple political economy dynamics and the ways 
they might be linked to explain system transition – or the lack thereof. After that, the paper examines 
more specific lessons from an examination of the political economies of energy transitions. While 
drawing on multiple works, it pays particular attention to the unfolding of such transitions in two 
important emerging powers, grounded in a study of the growth (and stagnation) of wind and solar 
powered electricity in Brazil and South Africa (Hochstetler 2021a). Study of these large emerging 
powers complements the existing literature on energy transitions, much of which has focused on the 
experiences of advanced industrial democracies. The paper concludes with some broader reflections 
about possible contributions and limits of using the experience of energy systems transition to discuss 
food systems change. 
 
Analysing Systems Transitions: Analytical Choices and Frameworks 
 
Even non-specialists will recognize that a complex phenomenon like a global energy system or a 
global food system has many component parts, which move unevenly toward outcomes. Scholars 
may choose to abstract starkly from that complexity, deriving figurative analyses of macro level tipping 
points and the like (e.g., Steffen, et al. 2015; Westley, et al. 2011). Others abstract instead by ignoring 
many of the dimensions of the system and drilling deeply into one dimension, such as the possibility 
of developing new production models and/or examining developments in just one country (e.g., Lewis 
2013). In this article, I take a position between these choices, identifying four major sub-systems, or 
political economies, that I argue are useful for not just understanding energy system dynamics 
(Hochstetler 2021a; Lockwood 2022) but also those of food systems. They are climate dimensions; 
production concerns; consumption concerns; and land-use dimensions (which also introduce non-
climate environmental concerns). The choice of sub-systems is justified in part on their being major 
themes in existing literature, as well as the general separation of the topics – their relevant institutions, 
interests, and ideas - from each other in energy systems. While they have proven useful for studying 
energy transition, the final major section discusses whether they are likely to be equally useful for 
studying food transitions. 
 
Each of these four, I argue, tends to form a largely separate political economy: that is, each is likely 
to view energy transition through a different conception of the basic structure of interests at the core 
of its major topic, is instantiated through different institutions in both state and society, and has 
different ideas about desirable endpoints of transition. Thus, the state and societal actors most 
engaged in developing national climate approaches and positions in international negotiations on 
climate change tend not to be the same state and societal actors promoting innovation and 
development of the energy production sector. The former tend to be environmental ministries and 
activists, while the latter are dominated by economic ministries and firms. Those in turn are different 
from the public utilities and consumer organizations prominent in providing electricity services to 
consumers. Finally, the particularly local and specific character of land-use issues bring a strong 
focus on community-level concerns, even as they are set within larger frameworks of land ownership 
and planning for its use. Questions about equity of outcomes and processes, the building blocks of a 
just transition, also appear differently in each.  
 
The basic interest structure of the climate change political economy is notoriously stacked against 
easy action: there is a general, but diffuse, interest in addressing the greenhouse gas (GHG) 
emissions that cause climate change, with the strongest negative effects still in the future – even as 
they are coming closer to the present (Steffen, et al. 2015). With the atmosphere a global commons, 
climate change has long been understood as presenting a collective action problem (e.g., Keohane 
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and Victor 2011). As a result, climate change continues to most-readily mobilize environmentally-
oriented actors in state and society, like environmental ministries and movements, although far-
sighted actors across the board are increasingly engaged, including financial and other economic 
actors. Notwithstanding this common presentation of the interests associated with climate change, 
scholars have noted that the topic has strong distributive dimensions as well (Äklin and Mildenberger 
2021). In particular, really addressing climate change means that many current economic activities, 
notably in the fossil fuel and other emissions-dense sectors, must be halted. Not surprisingly, the 
powerful actors who have gained from these economic activities have responded with denial, 
resistance, and outright opposition to climate action (Brulle 2021; Hochstetler 2021a; Moe 2015). On 
the other hand, climate inaction means heavy costs for some of the least powerful across and within 
nations, as do some forms of climate action (Prakash, et al. 2021; Smith and McNamara 2015).  
 
The political economy of energy or food production tends to involve a narrower set of economically 
oriented actors. Here, the interest structure does include economy-wide concerns like economic 
growth and innovation and the jobs and other benefits that might come with them, but particular firms 
and economic sectors are at the centre of this political economy (Rodrik 2014). The general 
orientation is one of pursuing growth and expansion, so this political economy is more focused on 
positive incentives. How will this growth happen? In the area of energy transition, there is fairly 
general agreement that the growth of pro-transition firms and sectors will require support from 
government policies to encourage them. The energy sector writ large continues to have substantial 
state participation in many countries, in both ownership and regulations of private actors (Victor and 
Heller 2007). Traditional energy sources have often benefitted from decades of subsidies and 
supports, not least the ability to externalise environmental and other costs (Schlömer et al. 2014: 
1332-1333; Stern 2007). They also are deeply embedded both politically and in the built infrastructure 
(Geels 2014). Thus, energy transition is seen to require supportive industrial policy for renewable 
energy, which in turn potentially provides many positive incentives for action that advances energy 
system transition. The implications for jobs and labour made the production political economy the 
place where "just transition" debates first emerged globally (Morena, Krause, and Stevis 2020). Below 
I discuss the extensive literature on this topic, while examining what parts might be relevant to the 
less-state-dominated food production sector. 
 
In most countries, virtually everyone is a consumer of energy and food on a daily basis (not true for 
all complex systems), making the consumption political economy important to both, on a large scale. 
Where transition dynamics improve access to and quality of these goods, wide support coalitions may 
emerge. Utilities, distributors, and consumers form the core actors in this political economy, with the 
latter two also important for food systems. There is a universal and immediate interest in accessing 
an adequate quantity of these goods, with more complex interests in accessing an adequate quality, 
at acceptable costs, and more debates about what those entail (Brown and Mobarak 2009; Min 2015). 
In energy systems, government policy again is very important in most countries to set the precise 
arrangements of electricity consumption, creating strong secondary interest structures that may, for 
example, pit industry and household interests against each other or reinforce racial and ethnic 
divisions (Hochstetler 2021a: Chapter 4; Kramon and Posner 2013). These are especially likely when 
not all consumers have access to the energy they need, but there are complex subsidies and cross-
subsidies in many countries. Individual consumption decisions evidently carry more weight in the food 
system, although they still make choices in a consumption marketplace that is often shaped by 
government regulations and subsidies of various kinds. 
 
At the risk of stating the obvious, energy installations and agricultural production require land, 
including land that might have been or be used for other purposes. Thus land-use issues are central 
to both transitions, including historical land tenure structures and current regulations for land-use. 
Scholars have debated whether new land uses like a wind power farm represent opportunities or 
costs for local communities, with different disciplines indicating different starting assumptions 
(Hochstetler 2021a: Chapter 5). Economists and energy scholars tend to see economic opportunities 
for host communities (e.g., Brown, et al. 2012; Copena and Simón 2018; Xia and Song 2017), while 
anthropologists and geographers stress the possible human costs of land-use change and social 
disruption (Avila 2018; Brannstrom, et al. 2017; Ogilvie and Rootes 2015: 875). Some of the alternate 
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uses are also environmental, setting up a "green versus green" dilemma in some cases, where the 
climate good of a renewable energy installation may conflict with environmental conservation of other 
species, for example (Yonk, Simmons, and Steed 2013: 2). This can create a structure of interests 
where a national and global good might incur concentrated local costs, or vice versa. Given all these 
observations, the structure of interests in this political economy is not as clear as it is for the others. 
Environmental actors are particularly important in this political economy because of the relevance of 
environmental impact assessments, but other land-use regulators and local communities also play a 
role, along with the firms developing projects.  
 
Finally, while each of these political economies may operate in some isolation from the others, 
involving different interests and institutions, a final analysis needs to investigate how those distinct 
political economies intersect (Hochstetler 2021a: Chapter 6). Are they mutually reinforcing, with 
spillover of actors and ideas between them? For example, might decarbonisation actions and policies 
in fact motivate a series of cross-sectoral developments? Conversely, are the political economies in 
conflict with each other, such that climate policies and approaches for decarbonization are being 
actively undermined by actors and decisions in the area of production or another political economy? 
Which trade-offs need active management or cross-sectoral policy coordination?  
 
The next four sections examine each of these political economies in more detail. As each is quite 
complex and deserves more extended treatment, the discussion here focuses just on a couple of key 
lessons that can be learned from the study of energy transitions for food transitions. The conclusions 
then reflect on the broader question of how the political economies interact and what can - and cannot 
- be learned about food systems transitions from the study of energy systems transitions. 
 
Climate Change: Saying No to Sources of Greenhouse Gas Emissions, but Financing 
Transformation 
 
In the 21st century, the phrase energy transition is largely understood to have decarbonization as its 
end point, with the replacement of fossil fuels by low-carbon renewable electricity like wind and solar 
power often standing as the primary marker of transition (see, e.g., Blazquez, Fuentes, Manzano 
2020; Chang, et al. 2021). In contrast, the first pages of a Google Scholar search on “food systems 
transition” show considerably more variation in their topics, from a broader discussion of 
environmental issues beyond climate to topics like nutrition and food insecurity. Thus, a climate focus 
captures less of the desired transition(s) in food systems than in energy systems. 
 
Dominant climate narratives and ideas often feature language of urgency and doomsday scenarios 
(Hinkel, et al. 2020; Steffen, et al. 2015). Within them, the framing of the exact endpoint of addressing 
climate change has changed in the more than three decades since global climate negotiations began 
in 1990. The current most popular version – “Net zero by 2050” or perhaps even earlier – leaves the 
ambition quite clear: addressing climate change means stopping activities that have been a central 
part of human activity for centuries now (Hess 2018: 178; Intergovernmental Panel on Climate 
Change 2021). Significant fossil fuel resources must not be developed and used, with implications for 
a multitude of everyday experiences and activities (Princen, Manno, and Martin 2015). This 
introduces a zero-sum logic to the climate political economy that the others do not have (Hochstetler 
2021a: 30-31). This zero-sum logic exists both within countries and across them, complicating 
international agreements. What lessons can be learned from the experiences of energy actors and 
energy transition in the climate change political economy? 
 
One of the most important lessons is that powerful actors, whose very power is built on their past 
gains from the activities that drive climate change, will mobilize to protect their interests. While much 
of the scholarly interest has focused on the proponents of climate action (e.g., Bulkeley, et al. 2014; 
Hadden 2015), scholars are now more thoroughly documenting the both open and covert opposition 
of key players. For example, Eskom, the monopoly electricity para-statal in South Africa, organized a 
substantial anti-transition coalition around it, with support from parts of the labour movement, the 
governing African National Congress, and – at first – large electricity users. It refused to develop 
renewable energy itself and moved to block private actors for a number of years (Hochstetler 2021a). 
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Utilities elsewhere have played similar roles (e.g., Stokes 2020). Similarly, fossil fuel companies 
seeded doubt and misinformation about the science of climate change, sometimes with the 
assistance of scientists and journalists, drawing on deep political connections to slow down policy 
developments in the area (Grasso 2019; Supran and Oreskes 2017). In short, climate debates are 
unavoidably political and cannot be easily resolved with common recommendations like technical 
fixes and better scientific communication. While a carbon price might send a clear message, these 
actors have often worked to block the mechanism altogether or to ensure the price is set so low to be 
ineffective or directed away from key emitters, as happened in South Africa (Rennkamp 2019). 
 
This lesson from the energy transition holds in many individual countries and also spilled over into 
international negotiations. The Intergovernmental Panel on Climate Change (IPCC), responsible for 
reviewing scientific consensus on climate change for policy makers, has been particularly clear on 
the need for energy transition. It has stated that one of the fastest and most cost-efficient ways to 
reduce GHG emissions and prevent future climate change is to electrify as much as possible while 
shifting to non-fossil fuel sources of electricity, like wind and solar power (Intergovernmental Panel 
on Climate Change 2014a: 20). Even so, the fact that governments reached the Glasgow negotiation 
session in 2021 before they could bring themselves to even offer a halting call to stop fossil fuel 
production (UNFCCC 2021) shows the ongoing structural power of fossil fuel actors, as just 
described. The economic actors have often been joined in international opposition by governments 
that represent countries that are heavily dependent on fossil fuel production (Barnett 2008). 
 
The unavoidable mandate to expect and prepare for vested interests to launch powerful political 
confrontations over climate action is likely to have direct parallels in the food systems transition, where 
power relations are in the backdrop at all times (Leach, et al. 2020). For example, the concentrated 
group of global food processors will have clear incentives to block policies and agreements to move 
away from the production and consumption of animal products, which the IPCC has identified as a 
growing driver of emissions (Howard 2016; IPCC 2014b: 822). Fossil fuels are embedded in large 
scale commercial agriculture, as Russia’s invasion of Ukraine has shown to all, and the same oil and 
gas actors should be expected to try to block climate action in the agricultural sphere as well. Because 
of the existential nature of their interest in continued carbon emissions, there is limited scope with 
these actors for reworking ideas and narratives about climate change. Concerted global political 
agreements are probably necessary to restrain them. While anaemic to date for both energy and food 
systems (Clapp and Scott 2018: 4-5; Van de Graaf 2013), climate negotiations themselves have 
shown some dynamism in recent years while still being far from the decarbonization aim (Falkner 
2016). 
 
One of the most contentious topics in these climate negotiations, year after year, has been the finance 
that will be provided to developing countries both to help them reduce their GHG emissions 
(mitigation) and adjust to the climate change already baked into the present and future (adaptation) 
(Roberts, et al. 2021). These discussions have shaped the climate debates themselves as well as 
the support that might be offered for both energy and food systems transition. Developing countries, 
the source of many future GHG emissions, have explicitly conditioned the future actions in their 
Nationally Determined Contributions (NDCs) on the quantity and quality of climate finance they will 
receive (Leinaweaver and Thomson 2021). Those levels of finance have never met the $US100 billion 
per year by 2020 promised in Copenhagen in 2009. Perhaps even more damaging, there is significant 
debate about the accounting rules that would even establish the levels reached. In one particularly 
notorious debate, the OECD reported an annual average of $US57 billions of total public and private 
finance in 2013-2014, while the Indian Ministry of Finance recalculated the sum as only US$1-2.2 
billions (Roberts, et al. 2021: 180). 
 
While a great deal could be written about climate finance (and much has been), it is particularly 
noteworthy here that the pathologies of climate finance have been more favourable for supporting 
energy transition than they would be for supporting food systems transition. This does not mean that 
climate finance could not be mobilized for food systems transition, but that it would require additional 
work beyond simply increasing total climate finance. While there are as many as 100 channels of 
climate funding (Roberts, et al. 2021: 181), this discussion will focus on the unfolding of the Clean 



   
 
 

foodsystemeconomics.org  7 

Development Mechanism (CDM) associated with the 1997 Kyoto Protocol and the discussions of a 
successor agreement, as it shows the issues raised. The CDM was developed to respond to 
developing countries’ demands for assistance for their then-voluntary climate action as well as the 
US government’s insistence on including market mechanisms in the Kyoto Protocol (before it 
withdrew). CDM projects linked finance from developed countries to particular carbon-reducing 
initiatives in developing countries that would not have been done otherwise (“additionality”). Once the 
project was accepted and registered, the developed country could then claim Certified Emissions 
Reductions (CER) towards its own obligations to reduce its GHG emissions (an “offset”). 
 
Of the 5824 CDM projects approved by 2011, 964 (17%) of them were agriculture projects, while 
hydropower claimed 1558 projects (27%), alternative energy 1221 (21%), and energy efficiency 837 
(14%), along with several smaller categories (Larson, Dinar, and Frisbie 2011: 33). This is a 
particularly broad counting of agriculture projects, defining them as “a project that uses agricultural 
residuals, outputs or agricultural projects to directly or indirectly reduce greenhouse gas emissions”, 
while other counts are as low as just two projects (ibid: 4). In any event, most of the projects involve 
using agriculture as a source of bio-energy, not usually thought of as central to food systems 
transition, while the energy projects involve the kind of generation substitutions that are central to 
decarbonization. Very few projects aimed to substantially change how agricultural lands are used.  
 
Why would renewable energy projects be so appealing? As already noted, such projects virtually 
define what it means to do a low-carbon transition in the energy sector (Chang, et al. 2021). As built 
infrastructure, they could be counted on to deliver easily measured carbon savings over an extended 
period (“permanence”). Host governments and economic actors were generally eager to welcome 
projects that expanded energy supply and security in developing countries where energy and 
especially electricity were scarce (“co-benefits”). In addition, the limits on state resources for energy 
investments and the comparatively high costs of especially the alternative renewables at the 
beginning of the 21st century made the additionality of these projects clear. These positive reasons 
for sending climate finance to projects that enhance energy transition are somewhat counter-
balanced by the pernicious effects of narrowing the climate finance target to reducing carbon 
emissions and climate neutral growth, which leads in turn to heavily emphasizing particular agreed 
and easily measurable activities. Veelen (2021), for example, reports of green finance issued by a 
dairy company that was used to purchase renewable energy for its processing plant, which generates 
just a fraction of the untouched GHG emissions of its farm emissions. Similarly, Brazil’s rapid 
expansion of its wind power capacity sits in energy planning documents right next to its plans for 
expanding oil and gas production in its pre-salt region (Hochstetler 2021a: 72-74). Multiplying 
individual renewable energy projects, even ones with few GHG emissions, do not guarantee a 
broader systemic transition. 
 
The tendency for climate finance to follow easy routes to typical projects that are easily explained to 
investors and carbon exchanges poses potential challenges for deepening green investments in 
agriculture. Agricultural practices do offer many opportunities for climate-friendly improvements, 
including offering possible co-benefits (but also adverse impacts) for other food systems goals (Smith, 
et al. 2007: 8-9). Changes that would sequester carbon in soils, for example, “often leads to increased 
production and greater economic returns”, requiring just knowledge and information in many cases 
(Conant 2011: 243). Those same characteristics lead to one of the typical barriers to directing climate 
finance to agricultural projects, which is that it can be hard to show the additionality required by many 
carbon credit processes, as the changes would arguably have been done anyway (Conant 2011: 245; 
Smith, et al. 2007: 8). Other problems are more specific to agricultural changes, such as that it is 
more difficult for them to establish the permanence of the changes; sequestered carbon can be readily 
released when practices are reversed (Conant 2011: 245). In addition, there is the potential problem 
of “leakage”, even more prominent for conserved forests, where degradation or emissions are simply 
displaced to another location as one is protected (ibid). Similar problems are present for forest-related 
GHG emissions, and states have eventually worked out a set of processes in REDD+ (Voigt and 
Ferreira 2015). But, generally, in a world of limited climate finance, the policy and technological 
constraints on climate finance in agriculture have sent funds elsewhere so those would need to be 
tackled to move climate finance to food systems change (Smith, et al. 2007).   
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As a final point on the CDM projects, 2316 were based on China (40%), 1549 in India (27%), and 365 
in Brazil (6%) (Larson, et al 2021: 39-40). Most other countries had fewer than 5 projects, with nearly 
100 having none. This often-remarked inequality reflects the inequity of global economic investments 
more generally as well as the specific complexities of managing CDM projects, which were beyond 
the administrative capacities of many countries. 
 
Production: Opportunities for Innovation and Sectoral Development 
 
The climate change agenda for energy systems transition stresses the need to shut down fossil fuels, 
with predictable political and economic dilemmas, as we have just seen. In contrast, the production 
agenda for energy systems transition is largely a positive agenda about economic expansion and 
growth. Both academics and policy makers have proclaimed the ways that the production side of the 
energy sector can contribute to energy transition, achieving both important sectoral development 
goals and possibly wider societal economic goals as well. Renewable energy, including wind and 
solar powered electricity and various biofuels, have been at the centre of these claims. Since the 
global financial crisis of 2008, these alternative energy sources have been hailed as a source of high-
quality jobs, potential for innovation, and an engine for broader economic growth – even as they help 
address climate change (Hess 2012; Rodrik 2014). By 2015, 164 countries had some kind of 
renewable energy target (International Renewable Energy Association 2016: 8), often citing these 
reasons. In short, the narratives around the production political economy in the energy sector are 
often ideas about opportunities for growth and innovation, in addition to jobs. It is worth noting that 
while the emphasis is often on the specialized technical jobs, a recent estimate by the Australian 
Clean Energy Council concludes that “just under half the clean energy workforce is in non-engineering 
fields, including finance, business, law, IT, sales, agriculture, safety, training, communications, and 
community engagement” (Clean Energy Council 2022). To the extent that these promises are fulfilled, 
the production side of energy transition can provide powerful co-benefits of climate action. This 
section further develops and evaluates several claims for the pro-transition production in the energy 
sector before evaluating how they might appear and be promoted in food systems transition.  
 
“Good green jobs in a global economy”: this title of a book about renewable energy industry 
development in the United States (Hess 2012) reflects one of the most common framings of energy 
transition for both academics and policy makers. Key interpretive frameworks, like that of the socio-
technical transition (Geels 2002; Geels 2004), stress the driving forces of technological change and 
innovation in creating a wider and deeper transformation in the energy system and even beyond (see 
also Gallagher 2014; Lester and Hart 2012; Lewis 2013; Nahm 2021; Zysman and Huberty 2014). 
European early movers like Denmark and Germany showed how these changes could happen, over 
a time frame that now seems quite leisurely. More recently, the supply chains and dynamics of 
technological change have globalized, resulting in a fast-developing sector that is very different from 
that of the early adopters (Gallagher 2014; Meckling and Hughes 2017). In this context, the bigger 
developing countries have moved to claim their own place, with China surging to leadership (Lewis 
2013), while the others – and the smaller developing countries following them in turn – are facing 
more mixed outcomes. Whatever the outcomes, the attraction of building new growth sectors, luring 
new investment, and finding those good green jobs in a global economy was a very powerful 
motivation for Brazil and South Africa to begin to develop the new renewables (Hochstetler 2021a). 
The surge of wind power in Brazil after 2009 while solar power lagged owes a great deal to the easier 
path to related industrial development in Brazil for wind power (ibid: 129).  
 
A closely related topic is the finance and investment that might support this growth. Finance for energy 
transition comes from many sources, from the special climate funds already discussed to traditional 
bank finance. In addition, the Brazilian and South African processes of developing renewable energy 
drew on funds from their national development banks. These resources were significant for Brazilian 
wind power – a bit less than half of auction-winning projects (Hochstetler 2021a: 96) – although less 
for the others. Both countries used their national funds to channel the investments to particular 
national priorities. In the case of the Brazilian National Development Bank, BNDES, use of its funds 
came with its historic requirement for local content, with the bank eventually developing a stepped 



   
 
 

foodsystemeconomics.org  9 

system that financed a larger percentage of project costs with larger shares of local content and more 
advanced technology (Ferreira 2017). Some of the funds it used in turn came from its first Green 
Bonds issued. In the South African case, the Development Bank of Southern Africa, DBSA, funded 
the non-price components of its auction system, notably a series of requirements for community 
ownership, Black South African and local labour, and other requirements to provide local benefits 
(Tait, Wlokas, and Garfield 2013). In this way, the national development banks were important for 
ensuring that the particular co-benefits desired by national actors were delivered.  
 
Brazil and South Africa also offer something of a cautionary tale for countries that might want to start 
this path now. Many of the most-attractive economic benefits come from developing a local 
manufacturing industry, with installation and operations and maintenance offering far less in the way 
of jobs and broader developments. Localisation has happened only in the Brazilian wind power sector 
so far, and only through significant state support and with too few jobs to impress its trade unions 
(Hochstetler 2021a: 102-103). India also struggled to develop a domestic solar industry given little 
industry support and limited demand, raising concerns about a “green division of labour, with most of 
the Global South locked in dependency on American, European, and East Asian technologies” 
(Behuria 2020). If these large regional powers with significant manufacturing capacity have not gained 
much of a foothold, others will be even less able to do so in the face of the newly globalized industry 
in a more mature market. Since 2010, countries have been increasingly willing to defend their firms’ 
market positions at the WTO as well (Lewis 2014). 
 
Possible innovations and industry development are important in their own right. They have contributed 
to a rapid fall in the prices of alternative forms of energy, even as the efficacy and size of installations 
have grown. This has been quite important in the next political economy, on consumption. However, 
the political repercussions may be even more important. The possibility of sector-driven economic 
growth and development is a powerful attractor for policy makers, appearing as a co-benefit of action 
that is also good for climate change. In addition, the actors in the sector have become a sustaining 
part of a pro-transition coalition, contributing to a “‘green spiral’ – a process of policy feedback in 
which initial incremental steps to jointly address economic and environmental issues might over time 
build up industrial coalitions with material interests in favor of sustaining and expanding efforts at 
climate change mitigation” (Kelsey and Zysman 2014: 79; Meckling, et al. 2015). This is also the 
instinct at the heart of recent calls for a Green New Deal, where a whole series of cognate decisions 
in other domains lead additional actors to support energy transition and climate action (Aronoff, 
Battistoni, Cohen, and Riofrancos 2019; Pettifor 2019; Stokes 2020). It has been less noted that this 
kind of effort to broaden the political coalition behind change may also lead to a wider negative 
backlash if the promised benefits do not appear. This was part of the dynamic that turned the South 
African labour movement against the country’s renewable energy policy, as jobs seemed more certain 
and attainable in coal than in wind and solar power (Hochstetler 2021a: 124-125). The idea of a just 
transition originated in the global labour movement and reflects this need to consider who is left 
behind by energy transition and how they might be compensated (Stevis and Felli 2015). 
 
Food systems contain similar preoccupations with the production sphere. The traditional Malthusian 
concern with feeding a growing population will now be made more difficult by growing complications 
from climate change (Béné 2019: 118; Leach, et al. 2020: 2). Technological, social, and institutional 
innovations are as necessary to drive transformations in the food system as they are in the energy 
system. There is a significant challenge in the food system in getting production-related growth and 
innovation to be oriented in the right direction (Dinesh, et al. 2021: 2), as that is less obvious than the 
energy system’s simple imperative to produce more energy based on non-fossil fuels. Many historical 
agricultural innovations may have increased production, but with significant costs for other political 
economies. The costs may be visible only years later. For example, Brazil’s Enterprise for Agricultural 
Research (EMBRAPA) developed technologies to improve soil chemistry and introduce new varieties 
of rhizobium; with other technical solutions like no-till production, these innovations opened up whole 
areas of “wasteland” to agriculture (Hopewell 2016: 544). Over the next couple of decades, that 
opening made large parts of the Amazon and Cerrado ecosystems attractive for deforestation for 
agricultural purposes, Brazil’s largest contributor to GHG emissions (Hochstetler 2021b). The idea of 
Climate Smart Agriculture would aim to avoid such developments, although may still leave out whole 
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transformation agendas like land tenure rights as agricultural lands expand (Chandra, McNamara, 
and Dargusch 2018; Clapp, Newell, and Brent 2018). 
 
Another area where the energy system may offer possible lessons for the food system is in 
considering the debates among energy systems scholars and policy makers about how and when 
governments can contribute to positive outcomes. This debate reflects the strong roles that states 
have often played in the energy sector, whether it is the national oil companies in the petroleum and 
gas sector (Victor, Hults, and Thurber 2011) or the historical state dominance of the electricity sector 
(Victor and Heller 2007). In addition, incumbent fuels and actors often have locked in their role through 
both physical infrastructures and complex economic and political arrangements, so that energy 
transition is thought to require the extra impulse of state action to induce change (Hochstetler 2021a; 
Unruh 2000). At the same time, early developments and innovations were often in the hands of 
individual firms and even non-governmental actors and local communities, albeit often in response to 
national policies and institutions (Morris and Jungjohann 2016; Nahm 2021). Whether or not some 
version of green industrial policy is needed to develop more renewable energy production (Rodrik 
2014), in practice, governments around the world have offered the industry special finance, tax and 
regulatory breaks, and other incentives to expand (Lewis 2021; Nahm 2021; Pegels 2014a; Zysman 
and Huberty 2014). Both national and international climate finance have been especially important 
motivators, where present. Simple demand for renewable energy in national electricity grids has also 
been an important motivator for localisation of industry (Hochstetler 2021a: Chapter 3). 
 
In this research, it is clear that the governmental incentives through industrial policy have changed 
the pace and the form of the energy transition. Whether they have always done so in a sustainable 
and effective fashion brings questions of rent management and political capture to the front of the 
production political economy of energy transition (Aggarwal and Evenett 2012; Pegels 2014a; 
Zysman and Huberty 2014). Scholars have argued that the distortions and privileges of the fossil fuel 
economy require the intervention in general terms (Rodrik 2014). Yet specific management systems 
matter crucially for the outcomes. Writing about the experiences of developing countries, Anna Pegels 
stresses the need for including competition where possible, finding a balance between flexible 
adjustments and investment certainty, responding to national conditions while learning from others, 
and building social and political support – something the industrial policy itself can enhance, as above 
(Pegels 2014b: 184). Significant state capacity is necessary to do this well. States have historically 
played a smaller role in production in the food system, but many provide some form of credit and 
other subsidies to the sector and may provide other incentives meant to shape the direction of 
change. As such, many of the conclusions here seem directly relevant for food systems transition. 
 
Consumption: Balancing Price and Quality 
 
In the consumption political economy, the noted difference in state roles between the energy and 
food systems is even more relevant. In most countries, governments continue to directly control or 
closely regulate the distribution of electricity and some other forms of energy to consumers, while 
consumption in food systems is much more likely to be in the control of individual consumers, even 
as their choices are guided by regulatory and subsidy systems. Thus, while both of these systems 
enter into the daily consumption routines of essentially all humans and the larger economy, they do 
so very differently and there are fewer lessons to be drawn from one to the other. However, in both 
cases at least some of the proposed changes offer possible positive opportunities to consumers, and 
so could provide additional incentives for movement in the direction of system transition, although 
others may be less promising. 
 
As described above, the consumption political economy for energy reflects a nearly universal need 
for some kinds of energy with which to cook, light, and transit, as well as more complex economic 
activities. At one level, the interests involved are simple: “No one prefers fewer hours of electricity, 
less reliable supply, or higher rates” (Min 2015: 6-7), but the details of the consumption arrangements 
can matter a great deal. In addition, many developing countries find that they face significant trade-
offs between cost versus access and quality issues. For example, higher electricity rates may allow 
cross-subsidization that brings new, poorer customers onto the electricity grid, but will reduce their 
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participation if there is no cross-subsidization. The fact that costs to consumers are also revenues to 
the utilities that are responsible for building and maintaining supply is at the heart of this contradiction. 
 
One of the most direct impacts of energy systems transition on the consumption political economy 
has been through the changing costs of alternative sources of energy. For several decades during 
the modern expansion of renewable energy, the comparatively – if not prohibitively – high costs of 
wind and solar power made them options only for countries willing and able to pay the premium. Not 
surprisingly, these were mostly advanced industrial economies and even there the costs were hotly 
debated (Äklin and Urpelainen 2018: 7). As prices began to drop sharply in the second decade of the 
2000s, enthusiasm for renewables grew (ibid: 193-194). The boost to demand from climate 
commitments (see above), the entrance of lower-cost manufacturers like China (Lewis 2013), 
numerous technological innovations that were more widely shared (Gallagher 2014), and the wider 
use of procurement mechanisms like auctions that used competition to reduce prices (International 
Renewable Energy Agency 2017: 3) all were factors here. In just the four years from 2011 to 2015 
separating the first and fourth auction rounds in South Africa, for example, winning solar power bids 
fell by 83 percent while wind power bids dropped by 59 percent. By 2015, they both cost R0.62/kWh 
versus the R1.03/kWh of new coal build (Bischof-Niemtz and Creamer 2019: 45). This is an example 
of the ways that the different political economies can coincide in cascading ways, with the lower prices 
further consolidating the other gains.1  
 
Solar power is also hailed for its unique flexibility in scale, including a household scale that enables 
serving electricity consumers who are in remote locations or who prefer self-provision (Garcez 2015: 
18; Sovacool and Drupady 2012: 1, 6). In practice, there are two quite different distributive scenarios 
that can result. The first is the one most commonly presented, where under-served consumers gain 
access to the grid where they did not have it before (Brass, et al. 2012: 108-109). This has the 
potential to democratize this important service (Abromovay 2014; Burke and Stephens 2018). The 
quality of the resulting service is debated, especially for the low-cost systems usually offered to these 
consumers (e.g., Monyei, Adewumi, and Jenkins 2018; Slough, Urpelainen, and Yang 2015). 
Conversely, wealthier consumers may opt off the grid for private solar electricity provision, in much 
the same way that they prefer to procure their own private education, security, health and other 
services rather than rely on poor-quality public services (Abromovay 2014; Hochstetler 2021: 137-
138). Even in wealthy countries, this carries the threat of a “utility death spiral” as fewer paying 
consumers are left to carry the grid (Castaneda, Franco, and Dyner 2017).  
 
None of these developments have precise analogues in the global food system, nor do they 
necessarily extend from electricity to other parts of the energy system. Instead, they contribute to a 
more general alert about the need to pay attention to both the intersection of consumption issues with 
other political economies and the trade-offs that frequently appear in the consumption sphere itself. 
In the food system, the trade-off between cost and nutritional quality of food is frequently noted (Béné, 
at al. 2019), for example.   
 
Land-use Issues: Climate and other Environmental and Social Impacts of Transition Locally 
 
In land-use issues, there are more parallels between the two systems and the issues that arise. Not 
all large global systems have the land impacts that these do. In fact, energy transition itself 
exacerbates land-use conflict, as wind and solar power are lower than fossil fuels in energy density 
per land unit (Scheidel and Sorman 2012). In addition, inputs now heavily demanded for renewable 
energy generation and storage may put new pressures on mining communities (e.g., Barandiaran 
2019). Food systems transition may involve either expanding or intensifying agricultural land use, but 
both involve land-use change with significant potential impacts (Kremen 2015). Some of the impacts 

                                                 

1 It is worth noting that in some cases like Brazilian solar power, however, the desire to build a 
domestic industry actually delayed deployment and raised the cost of solar power components 
(Hochstetler 2021a) so the spillovers are not all positive. 
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of transition are environmental, potentially raising the “green vs. green” dilemma (Yonk, et al. 2013), 
where changes that improve climate outcomes may carry negative consequences for biodiversity, 
water quality, or other environmental issues. Other impacts are social, with both systems involving 
significant ideational debates over the desirable scale of developments, with counter-poised 
preferences for large versus small installations (Clapp and Scott 2018: 3-4; Morris and Jungjohann 
2016). Any land-use changes are typically layered onto existing land tenure systems, often at the root 
of national inequalities. 
 
Climate change concerns drive many discussions about the need for major systemic transformations 
and proponents of action on other environmental topics frequently try to link to climate change in 
order to gain more attention and seek common solutions. Yet one lesson of energy transition is that 
changes that advance climate solutions – like the development of wind and solar power – are not 
necessarily beneficial for other environmental purposes. In a number of locations, local and 
environmental opposition is built around the negative impacts of wind power in particular on birds, 
bats, and other species (Yonk, et al. 2013). The environmental and social harms of the supply chains 
of renewable energy are also becoming increasingly clear (Sovacool, et al. 2020).2 These impacts of 
transition cannot be denied or wished away – not least because the host communities often will not 
allow them to be. At the same time researchers and policy makers should actively listen to those 
communities since they are not all experiencing or saying the same things. A project-level analysis of 
Brazil’s 600 wind farms, for example, found community opposition in one quarter of the host 
communities. It most often appeared in communities that had historically insecure land claims, like 
the quilombolas, or former slave communities. Conversely, strong resistance to wind power appeared 
in only one South African community, a middle-class urban community (Hochstetler 2021a: Chapter 
5). In both cases, there was some ability to adjust sites of projects to reduce conflict – and the 
underlying negative environmental and social impacts. However, sometimes the multiple 
environmental and social aims do conflict and require attention to the balance that must be sought.  
 
Behind some of these conflicts is a background ideational debate about the desirable scale of energy 
projects that has clear parallels in the food systems debates. In the early stages of modern renewable 
energy development, many wind farms were small and owned and operated by local communities 
(Morris and Jungjohann 2016). Generous feed-in tariffs allowed these projects to thrive, generating 
direct economic benefits for their host communities; little opposition arose as a result. That model has 
been dramatically altered as the transition advanced, so that modal wind farms today include large 
numbers of very large turbines, often built and operated by multi-national firms. Solar power too is 
now fully integrated into global supply chains and built on a large scale (Meckling and Hughes 2017). 
A critical turning point was the introduction of competitive auctions for procurement, whose price 
orientation drove a new focus on low-cost and efficient production (IRENA 2017). This same turning 
point was a positive turn in the previous political economy as one of the factors driving down the 
prices of renewable energy and welcomed by those looking for a large scale and rapid transition in 
the energy system. That vision is countered by regrets about the loss of a small-scale and more 
democratic kind of self-provision of electricity, where a model that provides just the electricity, 
cheaply, is seen as a loss rather than a gain to meaningful energy transition (Swilling 2020). There is 
a similar ideational debate in the study of agriculture and food systems, between whether 
transformation is best achieved on a small or large scale (Clapp and Scott 2018: 3-4). As it is an 
ideational debate, the point is less to assert that one is right and the other wrong, and more to note 
the presence of these competing visions in both systems about the right way to reach a desirable 
endpoint. Still, in this context, one can draw out the observation that the presence of community 
resistance correlates with the size of the project (Hochstetler and Tranjan 2016). 
 
While far from comprehensive, these examples show the complexity and importance of land-use 
issues to both of these global systems and possible transformations of them. Changes that follow the 

                                                 

2 It should be noted that traditional sources of energy also have severe impacts on the environment 
and local communities (Acselrad and Mello 2010; Sawyer 2004). 
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aims of the other political economies may well have negative consequences for the political economy 
of land-use, with particular costs for those populations that are already economically and socially 
marginal because of their informal and unreliable land-use rights. Ignoring these issues may bring 
not only direct opposition from the communities affected by the transitions, but also ideational 
opposition from those whose vision of a just and compelling transitional endpoint looks for a smaller 
and – they would say, more human – scale of a new energy or food system. 
 
From Energy Transition to Food Transitions? Notes on the Comparison as Conclusion 
 
Energy systems and food systems share certain features that make them more comparable than 
some paired systems might be. Both have potentially large-scale land-use implications and an 
associated debate about the desirable scale for a transition. Both are part of everyday consumption 
for most people, giving them a reach and importance that few other - even global – systems can 
muster. In part for that reason, political elites have a great deal of interest in production in the sector, 
offering both incentives and regulations to reach desired ends. Finally, each sector has a large impact 
on global greenhouse gas emissions, and so transformations in the spheres are likely to shape which 
climate change outcomes are possible. Both have many positive impulses for change as well as both 
a problematic status quo and other dynamics of change that would further worsen their impacts. On 
the basis of these similarities, this paper has sought to identify lessons that can be learned from the 
energy transitions literature for food systems transition.  
 
Before concluding with those lessons, it is useful to consider two large areas of dissimilarity between 
the two. As has been noted several times, the state role in the energy system, and especially in the 
electricity sector seen as key to decarbonization, is historically large, even where privatization has 
taken place. In contrast, the food system, while subject to state regulation and shaping, is more driven 
by more-or-less open markets and individual production and consumption decisions. Thus, some of 
the tools of transition are more familiar and broadly used in the energy system than they are in the 
food system. This is particularly visible in the national and international finance offered in support of 
energy transition. 
 
Another difference is that the understanding of energy systems transition places climate change in a 
very central position, with decarbonization the presumed aim of the transition. In contrast, the 
understanding of food systems transition seems less agreed on the desired outcomes of transition. 
Climate is not even necessarily the main environmental focus, with a broader range of sustainability 
issues like biodiversity and water and soil quality seen as additional important metrics of 
transformation. Non-environmental aims like improving nutrition and diet also take centre place. This 
draws attention to the occasional over-narrowness of the energy transitions debate, where a close 
focus on reducing GHG emissions and building more renewable energy may eclipse a broader 
understanding of the transitions necessary. The energy transition literature has often overlooked the 
non-climate environmental impacts of expanding non-fossil fuel forms of energy, for example. 
 
Returning now to the shared conclusions, the study of both systems transitions benefits from a multi-
faceted look at multiple political economies within the larger overall transition. The relevant interests, 
institutions, and ideas may vary a great deal from one sub-system to another, and it is valuable to 
trace the dynamics of those sub-systems individually inside the larger process of change. This will 
draw attention to the fact that the smaller political economies may not all be evolving at the same 
pace and may even be developing in incompatible ways. The approach draws attention to potential 
real trade-offs that must be considered. 
 
At the same time, a broader argument is made about the ways that the climate change political 
economy may interact with the others in both transitions. Narratives about climate change are often 
gloomy and stress the costs of both current action and future climate change. The difficult climate 
future is seen to require current action that almost inherently requires taking on very powerful actors 
who have benefitted historically from exploiting fossil fuels. Not surprisingly, they have fought to 
protect their positions and even to block the transition from unfolding. In contrast, the consumption 
and production political economies in particular offer more promising narratives and the possibility of 
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compensations for making the changes that reduce the use of fossil fuels. New industries might 
develop, bringing jobs, innovation, and economic growth in their wake. Consumers are offered new 
alternatives for consumption, from access to electricity in remote locations to locally grown produce. 
Important in their own right, these offerings also broaden the political coalitions that might support 
deeper changes by increasing the numbers of people who have a stake in a successful transition. 
They can address the justice claims of those harmed by climate action. The energy transition has 
advanced by developing and proclaiming these possibilities and those interested in food systems 
transitions can learn a great deal from their experiences.  
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