
Just Agri‐Food Transitions: Assessing the Implications of 
Contrasting Decarbonisation Pathways for Small 
Businesses

APOSTOLOPOULOU, Elpida <http://orcid.org/0009-0002-9296-8811>, 
EADSON, William <http://orcid.org/0000-0002-2158-7205> and LINHARES, 
Caroline <http://orcid.org/0000-0002-3142-862X>

Available from Sheffield Hallam University Research Archive (SHURA) at:

https://shura.shu.ac.uk/38070/

This document is the Published Version [VoR]

Citation:

APOSTOLOPOULOU, Elpida, EADSON, William and LINHARES, Caroline (2026). 
Just Agri‐Food Transitions: Assessing the Implications of Contrasting 
Decarbonisation Pathways for Small Businesses. Geo: Geography and Environment,
13 (2): e70109. [Article] 

Copyright and re-use policy

See http://shura.shu.ac.uk/information.html

Sheffield Hallam University Research Archive
http://shura.shu.ac.uk

http://shura.shu.ac.uk/
http://shura.shu.ac.uk/information.html


1 of 21Geo: Geography and Environment, 2026; 13:e70109
https://doi.org/10.1002/geo2.70109

Geo: Geography and Environment
 SPECIAL ISSUE  Transformative Pathways to Sustainable, Equitable, and Health-
Conscious Food Systems

SPECIAL SECTION OPEN ACCESS

Just Agri-Food Transitions: Assessing the Implications of 
Contrasting Decarbonisation Pathways for Small Businesses
Elpida Apostolopoulou1   |  Will Eadson1   |  Caroline Linhares2

1Centre for Regional Economic and Social Research (CRESR), Sheffield Hallam University, Sheffield, UK  |  2Sheffield Business School, Sheffield Hallam 
University, Sheffield, UK

Correspondence: Elpida Apostolopoulou (e.apostolopoulou@shu.ac.uk)

Received: 3 September 2025  |  Revised: 2 May 2026  |  Accepted: 19 August 2026

Keywords: agri-food systems | decarbonisation | just transition | semi-systematic review | small business | transition pathways

ABSTRACT
This article examines the position of small businesses within just transitions to net zero agri-food systems. Decarbonising global 
agri-food systems is fundamental to net zero goals. Decarbonisation processes have varying implications for different people and 
across different geographies, prompting concerns for equity and inclusion. In this context, there has been a growing concern for a 
‘just transition’ to net zero. To date, small businesses have not been considered a concern for just transition, but examination of the 
agri-food system highlights their importance in achieving an inclusive and equitable transition. Drawing from a semi-systematic 
literature review, we provide a thematic analysis of agri-food transitions, synthesising a novel research agenda through combining 
agri-food just transition and small business decarbonisation scholarship. In our review, we (1) investigate existing understanding 
of the position of small businesses within agri-food transitions; (2) produce a framework to analyse implications for small firms 
under different transition pathways; and (3) outline the transition-induced justice considerations that arise. Highlighting key re-
search gaps and moving beyond existing literature, we develop an archetypal transitions framework to conceptualise and better 
understand what a just transition for agri-food small businesses looks like in three different, but interrelated, pathways: (a) agri-
food system localisation; (b) demand-led dietary transitions; and (c) intensive tech-led transitions. Analysing these pathways, we 
identify key points of opportunity and challenge for different types of business across the agri-food supply chain. Through case 
study examples, we uncover the interrelationships and trade-offs that net zero transitions create for small businesses. Providing 
broader implications for agri-food sustainability, our framework shapes future research avenues, allowing for rethinking of small 
business agri-food just transitions and reimagining more equitable agri-food systems, built upon solidarity.

1   |   Introduction

This article examines the position of small businesses1 in a just 
transition (JT) for agri-food decarbonisation. It asks: what are 
the justice implications for agri-food small businesses under dif-
ferent net zero transition pathways?

Decarbonising the global economy requires transformative 
change to industrial production (Upham et al. 2022) and energy 

use (York and Bell 2019). These shifts are unevenly distributed, 
creating challenges or opportunities for different organisa-
tions, people and places (Agyeman et  al.  2003; Banerjee and 
Schuitema  2022; Evans and Phelan  2016; Jenkins et  al.  2018; 
Newell and Mulvaney 2013). For instance, fossil fuel-dependent 
communities often suffer economic losses and social marginal-
isation (Evans and Phelan 2016), whereas wealthier households 
and communities can capture benefits of investment in new en-
ergy technologies (While and Eadson 2019).
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The concept of JT has gained prominence in policy and research 
as a response to these inequities (Climate Justice Alliance 2019; 
Heffron 2021; Robins et al. 2019). JT is multidimensional, with-
out a universal definition. The concept first appeared during the 
1970s as a labour-oriented concept (Wang and Lo 2021) and has 
more recently been conceptualised through polyvalent justice 
frameworks (Eadson et al. 2025). These frameworks incorporate 
previous considerations for energy justice and environmental 
justice (McCauley and Heffron 2018). We adopt this framing in 
our own approach to JT. JT is considered in international policy, 
such as the Paris Agreement and the EU European Green Deal. 
The concept appeals to policymakers and activists, who see its 
potential to contribute to the promotion of inclusive and sustain-
able growth, responsible decarbonisation, equitable resilience 
and place-based development (Robins et al. 2019).

Small firms are vital for achieving net-zero futures. Taking the 
broader category of small and medium enterprise (SMEs)2—the 
standard statistical category used by governments and official 
statistics agencies—these firms account for around 300 million 
enterprises globally (Statista  2022). In the European Union, 
there are 25.8 million SMEs, accounting for approximately 63% 
of total company CO2 emissions (European Commission 2024a, 
2024b). However, small businesses are vulnerable to change, 
often ‘hard-to-reach’ and under-represented in policy (Hampton 
et al. 2023; Eadson et al. 2026). This is particularly relevant for 
agri-food businesses, which are key to decarbonisation but face 
unique challenges.

The agri-food sector is a major climate change contributor, 
responsible for one-third of global greenhouse gas (GHG) 
emissions (Crippa et  al.  2021), with a growing environmental 
footprint (Lal  2021). Smallholder agriculture represents 80% 
of global agriculture (Khanal et  al.  2021) and agri-food SMEs 
make up 99.4% of the EU agri-food ecosystem (European 
Commission 2022). Climate change also threatens agricultural 
performance (Malhi et al. 2021), necessitating potentially rad-
ical changes in agri-food supply chains (AFSCs) (Ward  2023). 
These transitions are likely to disproportionately impact small 
businesses. The sector already faces labour precarity and ex-
ploitation linked to race, class and migrant status (Coulson and 
Milbourne 2021; Gottlieb and Joshi 2010; Kaljonen et al. 2021). 
Small business owners themselves may experience precarity 
and exploitation based on the same divisions. Power imbalances 
between large and small actors in AFSCs further marginalise 
SMEs (Kaljonen et al. 2021; Kuhmonen and Siltaoja 2022; Rossi 
et al. 2019; Tschersich and Kok 2022), increasing their vulner-
ability (Bui et al. 2019; Gajdić et al. 2021; Manikas et al. 2019). 
SMEs often lack the capacity to transform, with barriers in-
cluding limited access to finance, knowledge and networks 
(Kaljonen et al. 2021; Zambon et al. 2019). This risks marginal-
ising agri-food SMEs in transition pathways. Yet, their position 
in JTs remains underexplored (Kuhmonen and Siltaoja  2022; 
Tribaldos and Kortetmäki 2022).

This article addresses the lack of attention to agri-food small 
businesses as a concern for JT, offering new insights into the 
challenges and possibilities of equitable and sustainable food fu-
tures. Using a semi-systematic review, we first synthesise exist-
ing knowledge on justice, SMEs and agri-food transitions. The 
review identifies gaps in the literature, including an overarching 

framework for understanding SME JT across the AFSC and in 
different transition scenarios. We then propose our own frame-
work to conceptualise agri-food small business JTs across dif-
ferent pathways. The core contributions of the paper are to (a) 
synthesise existing research through a JT framing, identify gaps 
in knowledge; and (b) develop our framework to scope out dif-
ferent potential challenges and opportunities for agri-food SME 
JT. The article highlights how different decarbonisation path-
ways produce distinctive JT challenges across supply chains and 
places.

The remainder of this article is structured as follows. First, 
we outline research design and methods (Section  2). Then we 
provide an analysis of the existing literature, developed from 
the themes identified in the articles selected for the review 
(Section  3). We take this review and the gaps identified to set 
out a framework for investigating the role of small businesses in 
agri-food JT (Section 4).

2   |   Methodology

The aim of this study was to investigate the position of SMEs 
within a just agri-food transition. To do so, we began by review-
ing the existing literature on SMEs and agri-food transitions, 
employing a semi-systematic (or integrative) literature review 
approach, which allows for in-depth qualitative exploration of 
interdisciplinary topics (Eadson et  al.  2023). Semi-systematic 
reviews seek to produce qualitative narratives, with empha-
sis on critical review of the existing literature and conceptual 
synthesis, rather than producing quantitative results (Garvey 
et al. 2022). A semi-systematic review was identified as the most 
suitable approach, as the topic of this review is explorative and 
novel, concerned with qualitative understanding of thematic 
challenges within an area of study where directly corresponding 
evidence is diffused and limited.

The review aimed to identify literature at the confluence of three 
areas of interest: SME decarbonisation, sustainable agri-food sys-
tems and JT. A search strategy (Figure 1) was established, begin-
ning with developing a set of key search terms, followed by an 
initial literature search on Scopus and Web of Science databases 
in June 2023. Our search criteria were strict, as we wanted to iden-
tify research articles explicitly focused on our topic. An example 
keyword search used during the initial research stage included 
the following: ‘Agri-food’ AND ‘SMEs’ AND ‘Just Transitions’. 
However, this initial search generated very few results: only seven 
articles, of which only two were deemed relevant. This confirmed 
a lack of existing research in this field.

To address this limited result, we broadened our keyword 
search strings, allowing a broader exploration of the JT topic, in 
the context of agriculture and food systems. In total, 26 different 
search strings were produced using alternative synonym terms, 
to generate a larger number of sources (e.g., ‘Agri-Food’ AND 
‘Small Enterprises’ AND ‘Transitions’; ‘Small and Medium 
Enterprises’ AND ‘Agri-food’ AND ‘Justice’ OR ‘Inequalities’; 
‘Agriculture’ AND ‘Just transition’ AND ‘Small business’; 
‘Equitable Food’ AND ‘SME’ AND ‘Transition’) (see Appendix 1 
for full set of key searches). A snowballing technique was also 
employed to identify further literature, through references used 
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in papers found from the searches. This allowed us to extract a 
greater variety of articles related to the research topic. Through 
these processes, we identified 46 journal articles for review (see 
Appendix 2). Figure 1 shows the research stages as well as the 
article screening and selection process.

An initial analysis of the chosen articles included the date of 
publication, geographic distribution and topic focus of studies. 
Search results show a growing body of literature on questions 
related to agri-food JT, especially since 2020 (Table 1).

Twenty-seven out of the 46 research articles had a geographic 
focus or used a case study approach. Most of these studies were 
focused on the Global North (17) and more specifically Europe 
(13). The rest of the case studies (10) were focused on the Global 
South, with five studies from Africa, four studies from Latin 
America and one study from Asia.

The overarching questions posed in the literature review were 
as follows: (1) ‘How is justice conceptualised in agri-food SME 
transitions?’; and (2) ‘What are the justice challenges for agri-
food SME transitions?’. These questions guided the research 
process and aided in narrowing the search results. Key topic 
themes identified from our search included:

•	 Different framings of justice in agri-food transitions

•	 Existing injustices and transition challenges for SMEs in 
the agri-food sector

•	 Alternative initiatives aiming for agri-food SME JT

However, an overarching finding was that agri-food SME JT is 
not well covered in the existing literature. It is also worth not-
ing that the term ‘SME’—widely used in policy, business and 
economics literature—is not widely adopted in the agri-food 
literature. Documents instead tend to refer to SMEs as small-
holders, small producers/processors/retailers, small actors and 
small firms. In Section  3, we review the identified literature 
across these themes, organised in relation to our two research 
questions.

3   |   Review Findings

3.1   |   How Is Justice Conceptualised in SME 
Agri-Food Transitions?

There is no common definition of justice within the literature 
reviewed (de Boon et al. 2023; de Bruin et al. 2023). More com-
monly, rather than explicitly defining justice, broad terms such 
as fairness, equity/equitability and inclusion/inclusivity are 
used. Definitions of these terms also vary. Where agri-food tran-
sition studies do directly conceptualise justice, they most com-
monly use the ‘justice multiple’ (de Bruin et al. 2023), analysing 
different dimensions of justice. We use this framing to outline 
how different dimensions of justice are included within existing 
literature.

The distribution dimension of justice centres attention on who 
will benefit and who will suffer from proposed transitions 
(Whitfield et al. 2021). Accordingly, much of the literature seeks 
to assess whether the benefits and burdens are equitably distrib-
uted across actors involved (Huttunen et al. 2022; Puupponen 
et al. 2023). For Tschersich and Kok (2022), for example, distrib-
utive justice in agri-food transitions entails fair distribution of 
access to land, resources, income and ecosystem services, while 
ensuring the right-to-food for all.

FIGURE 1    |    Semi-systematic review search strategy.

TABLE 1    |    Publications by year (2000–2023).

Publication year Number of studies

2000–2018 5

2019 3

2020 5

2021 12

2022 11

2023 10

Total 46
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Procedural justice involves the fair and equal participation of 
different stakeholders in decision-making (Kaljonen et al. 2021; 
Manikas et al. 2019). The literature on this theme centres on re-
democratising decision-making processes (Maluf et  al.  2022), 
empowering marginalised communities and ensuring the ‘right 
of people to define their own agri-food systems’ (Tschersich and 
Kok 2022, 360). For instance, the idea of food democracy (Jani 
et al. 2022) has been employed to call for re-democratising food 
systems (Tschersich and Kok 2022). Alternative Food Networks 
(AFNs) and Food Policy Councils are identified as examples of 
alternative spaces for just food transitions, potentially fostering 
active and equitable participation in just food governance (Gori 
and Castellini 2023; Huttunen et al. 2022; Tschersich et al. 2023). 
Huttunen et al. (2022) claim that these initiatives cultivate more 
socially and environmentally just and locally rooted food systems 
through equal participation.

The recognition dimension of justice aims for equal recognition 
and representation of all stakeholders. This includes recognis-
ing different groups of people, regardless of their social group, 
ethnicity, cultural and racial background, and gender, includ-
ing the special recognition of Indigenous populations (Kaljonen 
et al. 2021; Maluf et al. 2022; Puupponen et al. 2023; Tribaldos 
and Kortetmäki  2022; Tschersich and Kok  2022; Valverde 
et al. 2022).

Some authors have also used additional dimensions of justice. 
Whitfield et  al.  (2021) introduce historical justice, aiming to 
explore how historical injustices are being reproduced within 
a transition framing. Restorative justice is also sometimes ad-
dressed, highlighting the need for fair compensation for com-
munities that have suffered injustices (Kaljonen et  al.  2021; 
Kuhmonen and Siltaoja  2022; Tschersich and Kok  2022). 
Kaljonen et  al.  (2021) contribute the idea of contributive jus-
tice. This dimension focuses on the need for equal opportunity 
and on the duty for fairer participation in labour and decision-
making (Timmermann 2020). One dimension of justice not ex-
plicitly addressed in the literature reviewed is what McCauley 
et al. (2019) call cosmopolitan justice, which is interlinked with 
spatial scales and spatial justice, and entails elements of global 
fairness in conjunction with intra- and inter-generational jus-
tice. However, while not using the term, the literature does 
cover challenges such as protecting the right to food for distant 
communities and for future generations (Kaljonen et al. 2021; 
Tribaldos and Kortetmäki 2022).

Different meanings and dimensions of justice are applied to spe-
cific challenges. For instance, one notable theme within the lit-
erature was the idea of ‘food justice’. Food justice emphasises the 
human right to access nutritious and healthy food and the right 
of people to define their own agri-food systems (Coulson and 
Milbourne 2021; Maluf et al. 2022), based on the understanding 
that food should be produced for people, not for markets and 
large corporations (Borsellino et al. 2020). Similarly, Kaljonen 
et al. (2021) approach JTs and the notion of justice through the 
lens of dietary transitions. Dietary transitions are perceived as 
an opportunity to bring agri-food systems back within planetary 
boundaries and to realise a more socially and environmentally 
just AFSC (see Section 4). Tribaldos and Kortetmäki (2022) pro-
pose a framework which takes into consideration a range of dif-
ferent potential sites of (in)justice, including labour justice, just 

food-chain structures, livelihood opportunities, global fairness 
and intergenerational justice, ecological integrity and animal 
justice.

3.2   |   How Are SMEs Considered Within Concern 
for Agri-Food JT?

Research on justice in agri-food SMEs has focused on (a) exist-
ing injustices in the agri-food sector; and (b) inequities arising 
from sustainability transitions. The predominant focus is on ag-
ricultural production, with less attention paid to SMEs operat-
ing in other parts of the agri-food system.

An underlying factor of injustice identified in the existing litera-
ture is the power asymmetry between large and small firms (Bui 
et  al.  2019). Market-led economic development and the domi-
nation of AFSCs by large multinational corporations (Manikas 
et al. 2019), as well as a lack of trust and meaningful partnerships 
(Gaitán-Cremaschi et al. 2020; Härri et al. 2020; Tschersich and 
Kok  2022), hinder smallholders' access to markets, leading to 
unequal bargaining power (Manikas et  al.  2019). For example, 
Beaton-Wells and Paul-Taylor  (2017) explore power imbalances 
and unequal partnerships between large multinational supermar-
ket chains and smaller suppliers in Australia. Likewise, Gajdić 
et al. (2021) shed light on power asymmetries between producers 
and retailers, finding unfair trading practices, unfair prices, lack 
of meaningful collaborations and increased costs.

Agri-food regulation and voluntary standards also create dispro-
portionate challenges for smaller businesses. For instance, Coral 
and Mithöfer (2023) explore the challenges smallholders face in 
complying with increasingly stringent standards for sustainabil-
ity in fair trade and organic production. Similarly, Martin et al. 
(2015) show how smallholders in the Malaysian palm oil indus-
try are marginalised given that global sustainable palm oil stan-
dards, developed by large corporations and NGOs, are tailored 
to large-scale estates. Similar challenges also limit the capacity 
of small-scale producers to get perishable foods to retail outlets, 
due to the strict food safety/quality and price standards imposed 
(Fanzo and Miachon 2023). Such challenges will likely also apply 
for decarbonisation processes, as carbon reduction requirements 
and associated accounting/reporting become tighter.

Distributional justice is a prominent theme, highlighting 
asymmetries in global development (Borsellino et  al.  2020), 
including uneven distribution of resources and land. Unequal 
distribution of land and unequal land rights affect the abil-
ity of smallholders and Indigenous populations to make 
decisions for their own agri-food systems and to take an ac-
tive role in agri-food transformations (Larson et  al.  2021; 
Maluf et al. 2022). A lack of resources and technical knowl-
edge (Härri et al. 2020), information asymmetries (Manikas 
et  al.  2019) and limited access to digital capital (Saruchera 
and Mpunzi 2023) are also highlighted as distributional chal-
lenges, in particular hindering the ability of small firms to 
take up innovation niches.

Procedural and recognition justice were also prominent in the lit-
erature and often intertwined. The exclusion of smallholders from 
decision-making processes, especially women and Indigenous 
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populations (Valverde et al. 2022), is shown to be a key source 
of injustice (Bui et al. 2019; Puupponen et al. 2023). Spatial in-
equities are also examined. Kuhmonen and Siltaoja (2022) pro-
vide insights into small-scale Finnish farmers' vulnerability and 
exclusion from sustainability transition pathways, due to limited 
production opportunities in peripheral areas, thus making it dif-
ficult to ‘escape’ from the existing food regime. Existing policies 
fail to address the different distributional, procedural and recog-
nition challenges (Huttunen et al. 2022), which is in itself a form 
of procedural injustice.

In parallel, labour injustice further aggravates small firms' mar-
ginalisation and exclusion from agri-food transitions. This takes 
the form of unfair/exploitative working conditions in conventional 
agri-food systems (Tribaldos and Kortetmäki 2022) and a lack of 
high-skilled labour availability (Gaitán-Cremaschi et  al.  2020; 
Härri et al. 2020; Huttunen et al. 2022). At the same time, pol-
icy frameworks have failed to integrate the protection of labour 
rights of immigrant/foreign workers within transition agendas 
(Puupponen et al. 2023). This potentially makes smallholder pro-
ducers—who often rely on immigrant labour—sites of injustice, 
while simultaneously being subjected to their own injustices.

In summary, the literature suggests that small-scale actors 
are often excluded and marginalised in transition pathways. 
However, the literature also proposes alternative approaches to 
support JT for agri-food SMEs, predominantly focusing on local-
isation initiatives.

3.3   |   Alternative Approaches for Just Agri-Food 
SME Transitions

Apart from outlining broad justice challenges faced by SMEs, 
some examples in the literature also examine different initia-
tives that seek to produce more just processes and outcomes for 
SME agri-food transitions (Hebinck et al. 2021; Maluf et al. 2022; 
Valverde et  al.  2022). These especially focus on initiatives and 
normative calls for localisation of food systems, which are cov-
ered in more detail in Section 4.3. Such initiatives include efforts 
to shorten food supply chains, repositioning small-scale produc-
ers at the centre of food provision systems (Borsellino et al. 2020; 
Connolly et al. 2022), networking and cooperative development 
between producers (Laforge et al. 2021), and seed sharing initia-
tives that seek to improve climate resilience for small producers 
(Davies et al. 2022; Tschersich et al. 2023). It is worth noting here 
that the literature is nuanced in setting out the potential benefits 
to small actors of these moves as well as some of the challenges, 
in particular regarding inclusion and exclusion from initiatives. 
Again, however, the focus has tended to be on agricultural pro-
ducers rather than other actors within supply chains.

4   |   Towards a Framework for Agri-Food SME JT 
Research

4.1   |   Research Gaps

From the above literature review and analysis, we identify three 
key gaps and inconsistencies in existing research. First, no re-
search has explicitly considered the question of JT and agri-food 

SMEs (although some literature addresses aspects of this ques-
tion). One overarching problem is that the existing literature has 
yet to provide conceptual and analytical frameworks for under-
standing the key points of tension, challenge and opportunity 
for agri-food SME JT.

Second, previous studies on just agri-food system transforma-
tions have solely focused on the production stage—mostly agri-
cultural producers—leaving actors across the rest of the AFSC 
barely explored. Further, consideration of different pathways to 
decarbonisation is limited to either broad challenges faced by 
SMEs or issues relating to specific aspects of decarbonisation.

Third, the literature lacks a framework for exploring how differ-
ent agri-food decarbonisation drivers and pathways might shape 
possibilities and challenges for JT. Combined, these three gaps 
point to a need for an integrated SME agri-food JT framework to 
provide analytical tools and new empirical directions for future 
research.

4.2   |   A Framework to Examine Just Agri-Food 
Transitions for SMEs

As a first step to address the identified gaps in existing knowl-
edge on the position of SMEs within ‘just’ agri-food transi-
tions, we now propose an analytical framework to set out key 
issues and challenges for agri-food SME JT under different 
scenarios. The framework aims to (1) emphasise variabil-
ity and heterogeneity within the SME population, including 
creating a more balanced view of implications across supply 
chains; and (2) examine how different decarbonisation pres-
sures (or pathways) produce different challenges for SMEs. As 
such, our framework provides a typology based on two axes: 
(a) archetypal transition pathways; and (b) position within 
agri-food systems.

First, we identify three archetypal transition pathways. These 
archetypes were identified through our survey of agri-food tran-
sition literature and are designed to highlight different geogra-
phies, drivers and technological approaches to decarbonisation. 
These pathways are:

1.	 Localisation: Scalar shift of agri-food systems towards lo-
calised systems with the objective of reducing emissions 
through shortened supply chains and changing production 
methods.

2.	 Dietary transitions: Production- and demand-led shift in 
agri-food systems, based on shifting production practices 
and consumption habits to lower carbon foods, such as 
switching from meat and dairy to plant-based diets (PBDs).

3.	 Tech-led transitions: An intensive technology-led pathway, 
which seeks to achieve efficiencies through technological 
advancement, digitalisation, automation and greater in-
dustrialisation of food systems.

All three proposed pathways are identified in existing re-
search as potential decarbonisation routes. However, in prac-
tice, decarbonisation will be complex and involve a range of 
different approaches and experiments, including elements 

 20544049, 2026, 2, D
ow

nloaded from
 https://rgs-ibg.onlinelibrary.w

iley.com
/doi/10.1002/geo2.70109 by Sheffield H

allam
 U

niversity, W
iley O

nline L
ibrary on [12/10/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



6 of 21 Geo: Geography and Environment, 2026

of all three pathways and perhaps others not yet identified. 
Nonetheless, we argue that analysing these interconnected 
stylised pathways can provide a tool to better understand the 
nexus between agri-food SMEs and JTs and open avenues for 
future research on this topic.

Second, we expand from the emphasis in existing literature on 
agricultural production to consider the position of SMEs within 
different parts of the agri-food system, including manufactur-
ing, processing, logistics, retail and consumption services (such 
as cafes and restaurants). This in turn allows for a more compre-
hensive framework for understanding SMEs and just agri-food 
transitions. Challenges and possibilities for justice in different 
pathways are used to cut across analysis in all pathways and dif-
ferent parts of the agri-food system.

Figure  2 provides a visual representation of the framework, 
whereas a summary of the key points of opportunity and chal-
lenge is provided in Appendix 3. We now outline each pathway 
and its JT implications in turn.

4.3   |   Localisation Pathway

4.3.1   |   Characteristics

One response to the need to promote a more sustainable and 
climate neutral AFSC has been the development of local food 
movements (Goodman et al. 2012; Kessari et al. 2020). Agri-food 
system localisation is often examined through the wider AFN 
model (Tregear 2011), within which alternative small-scale lo-
calised food systems are key components (Goodman et al. 2012). 
Proponents argue that AFNs offer a sustainable and potentially 
transformative alternative to the conventional AFSC (Murdoch 
et al. 2000; Wald and Hill 2016; Zoll et al. 2021).

Key objectives of AFNs are to ‘re-localise’, ‘re-connect’, ‘re-
spatialise’ and ‘re-socialise’ AFSCs (Renting et al. 2003; Watts 
et al. 2005). In AFNs, relations between producers and consum-
ers are reconfigured (Renting et al. 2003), with few or no inter-
mediaries operating between the producer and consumer. AFNs 
focus on greater proximity between producers and consumers, 
in terms of both spatial and social relations (Fourat et al. 2020). 
Characteristic elements of AFNs include slow food movements 

(Chiffoleau and Dourian 2020), farmers' markets and collective 
farmers' shops, community-supported agriculture (CSA) and 
community gardens, and box schemes (Tregear  2011). AFNs 
are perceived to provide opportunities for the reduction of GHG 
emissions through adoption of regenerative farming practices, 
reduced food miles and less food processing (Böhm et al. 2022; 
Jarosz 2008).

4.3.2   |   Justice Implications for SMEs

Local food systems (LFS) have the potential to foster more equita-
ble and democratic outcomes for small farmers by placing produc-
ers at the centre of the food system (Lutz and Schachinger 2013; 
Paciarotti and Torregiani 2021). By reconnecting diverse actors 
within AFSCs, LFS aim to reconfigure power dynamics and 
strengthen relationships among local producers, suppliers, dis-
tributors, retailers and consumers (Berti and Mulligan  2016; 
Paciarotti and Torregiani  2021; Todorovic et  al.  2018). For in-
stance, food manufacturing SMEs that use locally sourced inputs 
and agri-food retail SMEs that sell local products can enhance 
collaboration with local suppliers, supporting local economic re-
silience (Berti and Mulligan 2016; Low et al. 2021).

Community-based organisations, food community enterprises and 
food cooperatives are key actors in the localisation pathway, poten-
tially promoting community cohesion and building meaningful 
partnerships (Berti and Mulligan  2016; Hingley et al.  2011). An 
example is the farmer-led initiative Groundswell, which provides 
a forum for farmers, growers and stakeholders to share knowl-
edge on regenerative agriculture (Groundswell Agriculture, n.d.). 
Additionally, local food hubs and alternative food market initia-
tives—such as nested markets and slow food markets—serve as 
intermediaries that support small family-run farms and enter-
prises (Berti and Mulligan 2016; Hatipoglu and Inelmen 2021).

One example is the case of SpeiseLokal, an Austrian 
local food hub, developed using CSA principles (Lutz and 
Schachinger 2013). SpeiseLokal sells only locally grown sea-
sonal produce from local farmers in the Lower Austria re-
gion. It seeks to ensure that farmers receive two-thirds of 
the selling price, which is substantially higher than in more 
mainstream retail-producer agreements. According to Lutz 
and Schachinger (2013), SpeiseLokal helped small producers 
to gain greater access to markets and increase their income, 
while also fostering meaningful dialogue and shared learn-
ing between the actors involved. They also found that farm-
ers gained greater participation in decision-making processes 
and greater control over their produce, while particularly 
empowering female organic farming producers (promoting 
procedural and recognition dimensions of justice). Other ex-
amples of LFS include local and regional initiatives such as 
the Devon Agri-Tech Alliance in the UK and FoodValley in 
the Netherlands, which facilitate knowledge exchange and 
collaboration among farmers, research organisations, agri-
tech developers and other agricultural businesses and stake-
holders (Devon County Council, n.d.; FoodValley, n.d.).

However, agri-food system localisation also presents justice chal-
lenges (Lamine et al. 2019), including specific implications for agri-
food SMEs. Localisation does not automatically ensure sustainable FIGURE 2    |    Archetypal transitions pathway framework.
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and fair agri-food systems. As in broader geographic literature, 
there is a danger of falling into the ‘local trap’ when considering 
the local as a site of justice (Born and Purcell 2006). Short food 
supply chains radically shorten the AFSC, which could lead to loss 
of business for various actors in the agri-food sector—for instance, 
longer-distance logistics or retail—while also creating local oppor-
tunities for food distribution (Paciarotti and Torregiani 2021). In 
this model, the pressure of managing agri-food operations is po-
tentially placed upon farmers, who become responsible not only 
for producing food, but also for managing agri-food products from 
farm to fork. It can be difficult for small family businesses to pro-
duce large food quantities, whilst also maintaining consistent and 
sustainable production (Jose and Shanmugam 2020).

In their case study of Malaga (Spain), Rucabado-Palomar and 
Cuéllar-Padilla (2020) draw out some of the barriers small family 
farms face when trying to market their produce. These include 
lack of necessary resources, limited logistical infrastructure 
and time pressure. It was also noted that many producers found 
collaboration with other farmers and joint decision-making in 
cooperatives difficult, as these relationships need to be built 
upon long-term trust and nurtured by meaningful communi-
cation (ibid.). Conflicting interests, power imbalances and com-
petition among farmers created challenges for collaboration. 
Distribution and procedural dimensions of justice were under-
mined in this instance, raising questions about the LFS vision 
for equitable food systems.

Other literature reinforces Rucabado-Palomar and Cuéllar-
Padilla's (2020) findings. Oglethorpe and Heron (2013) noted 
that farmers' markets can be exclusive, focusing on niche pro-
duce and limit access for smaller independent sellers. In their 
UK study, seller permits were allocated based on subjective 
criteria, whereas membership fees and the required certifi-
cations created participation obstacles for small producers. 
More broadly, low-income and vulnerable agri-food SMEs and 
communities can be excluded from AFNs (Fourat et al. 2020; 
Hatipoglu and Inelmen  2021; Lamine et  al.  2019; Michel-
Villarreal et al. 2019).

One challenge for AFNs is to ensure food security alongside 
environmental sustainability. This implies the need to increase 
local productivity, requiring changes to farming practices. Yet, 
the limited adaptive capacity of small farms and food manu-
facturing businesses creates challenges for meeting increased 
demand for the production of more sustainable food. Proposed 
shifts in production patterns also require skills development, 
while concerns have been raised about the labour-intensive 
nature of activities, and in some cases even involve uneth-
ical working conditions (Cerrada-Serra et  al.  2018; Fourat 
et  al.  2020). For example, researching AFNs in Ohio (USA), 
Bruce and Castellano  (2017) found that labour intensity pro-
vides a key barrier for small-scale farmers to engage in AFNs. 
Alternative/ecological production requires specialised skills 
and is often highly labour-intensive due to the limited mechani-
sation of small-scale operations. This jeopardises the economic 
viability of smaller agri-food actors.

Findings on AFNs chime with other literature on efforts to sup-
port local agri-food SMEs, such as Geographical Indications 

(GIs) (e.g., the EU's Protected Designation of Origin). Owen 
et al. (2020) observed that GIs in Wales integrated agroecolog-
ical principles into their product specifications. For agri-food 
SMEs, GIs create opportunities by enabling higher value-added 
returns and safeguarding artisanal heritage against industrial 
competition. However, SMEs face challenges including the frag-
mented delivery of sustainability goals, asymmetrical power re-
lations that favour large stakeholders and the risk of resource 
depletion if localised production is not managed through inclu-
sive and reflexive governance (Owen et al. 2020).

In summary, localisation presents an important imaginary 
for consideration of future just and sustainable food systems. 
However, alongside the potential for democratic engagement 
and improved business models for some food producers, it 
creates justice challenges for other producers and across other 
parts of AFSC. A key point of debate is whether localisation pro-
motes social justice (Lamine et al. 2019), or whether it is another 
source of inequality, promoting ‘elitist localism’ (DuPuis and 
Goodman 2005), further aggravating exclusion and marginali-
sation for some agri-food SMEs (Kortetmäki 2019; Lonkila and 
Kaljonen 2021; Kaljonen et al. 2021).

4.4   |   Dietary Transitions Pathway

4.4.1   |   Characteristics

A second proposed pathway to agri-food decarbonisation in-
volves dietary transitions away from ecologically unsustainable 
dietary habits, requiring shifts in production and consumption 
patterns (Aschemann-Witzel et al. 2023; Berners-Lee et al. 2018; 
Kaljonen et al. 2021).

Illustrative Case 1: Localised Public Procurement 
in Brazil

Public food procurement can catalyse localisation path-
ways and has been used in different geographic contexts. 
One example is the Brazilian National School Feeding 
Program (PNAE). Although the programme is a national 
initiative, it is delivered locally by municipal administra-
tions (Lamine et  al.  2024). The PNAE aims to support 
access to healthy, sustainable and culturally appropriate 
food for all state school students. Municipalities are re-
quired to devote at least 30% of federal funds to products 
from family agriculture, and farmers are paid up to 30% 
more for organic and agroecological food products (Grisa 
et al. 2011). Therefore, the programme creates economic 
opportunities for small agri-food businesses and serves as 
an illustration of a localisation pathway for JT. However, 
the PNAE also shows how spatial inequalities impact JT 
possibilities. For example, the state of Paraná successfully 
sourced over 50% of its food from 22,000 family farmers, 
whereas the Federal District (the region surrounding 
Brasilia) only reached 17% and involved only 100 farm-
ers (Lamine et al. 2024). Other challenges of localisation 
included complex analytical requirements, logistical bar-
riers and political vulnerability.
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Examples include transition towards PBDs (Hemler and 
Hu 2019), as well as the development of alternative (alt-) proteins 
and meat substitutes (Dueñas-Ocampo et al. 2023; Newton and 
Blaustein-Rejto 2021). PBDs also imply increased consumption 
of fresh fruit and vegetables, legumes, whole grains and seeds. 
PBDs provide a ‘win-win’ case, promoting both human and plan-
etary health (Espinosa-Marrón et al. 2022; Hemler and Hu 2019; 
Poore and Nemecek 2018; Rasmussen et al. 2021). Nevertheless, 
dietary transitions are complex and require behaviour change in 
both consumers and producers (Aschemann-Witzel et al. 2023).

4.4.2   |   Justice Implications for SMEs

To explore the opportunities and justice implications of a 
dietary-led transition for agri-food SMEs, we focus specifically 
on PBDs and plant-based meat alternatives (PBMAs) as one ex-
ample within this pathway. We highlight new market opportu-
nities for agriculture and food manufacturing SMEs, but also 
uncover a range of justice challenges, including recognition of 
farmer identities and cultures.

A plant-based transition creates new market opportunities, with 
potential for new SME market entrants and related employment 
opportunities across the AFSC (Morais-da-Silva et  al.  2022). 
Increasing demand for plant-based food products creates space 
for new crop-growing, food manufacturing and food service 
ventures. Some evidence suggests that the rise of plant-based 
food products supports the socio-economic welfare of some 
crop producers by providing new income streams. For example, 
Newton and Blaustein-Rejto (2021) identify market opportuni-
ties for farmers who are willing to adapt their production and 
grow crops to be used as ingredients for plant-based products: 
the increasing demand for PBMAs has led to increased demand 
for soya beans, peas and other leguminous pulses.

Dietary transition also creates opportunities for food manu-
facturing businesses through production of alt-proteins, meat 
substitutes and cultured meats. Drawing on evidence from their 
study in the German PBMA market, Schwarz et al. (2024) argue 
that small-scale PBMA firms and start-ups are central to the pro-
tein transition. The European Innovation Council has launched 
a EUR 50 million funding to support SMEs and start-ups in 
the alternative protein production sector (Bonetti et  al.  2024; 
European Innovation Council 2024).

There are some examples of SMEs successfully transitioning 
to plant-based foods. These include livestock and dairy farm-
ers switching to crop production and animal-free agriculture, 
driven not only by the current climate emergency and the 
need to reduce environmental footprint but also by ethical 
and moral motives linked to animal breeding (Bearne 2022). 
In Scotland (UK), the Farmers for Stock Free Farming initia-
tive aims to support farmers to make this shift, including case 
studies of farmers switching to cereal production or diversi-
fying to incorporate regenerative agriculture alongside envi-
ronmental restoration projects. Alongside the environmental 
benefits of such changes, there is evidence of psychological 
harms to workers in the meat and dairy industry resulting 
from their roles (directly or indirectly) in animal slaughter 
(Flores et al. 2025). As such, shifting away from animal-based 

production has the potential to support a JT for workers. In 
these cases, the transition to plant-based production was pri-
marily led by farmers and entrepreneurs, highlighting the 
importance of empowering SMEs to take a lead in dietary 
transitions (procedural justice).

However, a dietary-led transition (Lonkila and Kaljonen 2021; 
Sexton et al. 2019) also raises justice considerations for agri-food 
SMEs. For example, it is argued that the position of livestock and 
dairy farmers has been overlooked in existing research (Craft 
and Pitt 2024; Hurst and Pant 2024; Kaljonen et al. 2021), de-
spite the potential impact on the activities of small-scale live-
stock producers (Vinnari and Vinnari  2014). In their study 
exploring Brazil's potential transition from conventional to 
plant-based meat, Morais-da-Silva et al. (2022) note that smaller 
scale farmers are the ones who will suffer the most from the side 
effects of the plant-based transition (distributive justice). Lack of 
resources and low-skilled labour limit capabilities of livestock 
farmers to switch from animal to crop production. Further, 
grazing lands owned by livestock farmers might not be suit-
able for agricultural production due to inappropriate soil qual-
ity (Mottet et al. 2017; Newton and Blaustein-Rejto 2021). As a 
result, without appropriate support, disruption and economic 
losses are likely to occur (Huan-Niemi et al. 2020; Newton and 
Blaustein-Rejto 2021).

It is also important to highlight the geographical implications 
of a plant-based transition. Rasmussen et al. (2021) highlight a 
divide between low−/middle- and high-income countries. They 
argue that for low- and middle-income countries, the transition 
is much more difficult as livestock production is a key economic 
activity for small-scale family farmers, whereas smallholders 
provide the vast majority of animal and dairy products (World 
Economic Forum  2019). The protein transition, therefore, in-
creases uncertainty for the smaller-scale farmers, who are de-
pendent on livestock keeping.

Another key concern raised centres on identity and culture 
(Bryant and van der Weele  2021). Small farmers—like other 
forms of small business—manage multiple and often contra-
dicting values and drivers in sustainability action (McCarthy 
et  al.  2023). For instance, even though farmers show moral 
concerns over animal welfare and environmental sustainabil-
ity in the meat industry (ibid.), there is often a strong identity 
and emotional attachment towards animal agriculture rooted in 
historic family and community traditions. Such concerns relate 
to recognition justice in the need to recognise and address how 
different identities and cultures can be bound with economic ac-
tivities, in this case animal farming. They also add to the risk 
of backlash from smaller producers experiencing both economic 
and identity loss (see Illustrative Case 2).

Further, existing power imbalances in the AFSC potentially 
create an additional burden for agri-food SMEs. Despite op-
portunities for SME innovation and enterprise, some aspects 
of the plant-based transition—such as alt-proteins—are dom-
inated by larger manufacturing firms, possessing the re-
sources to lead innovation and influence markets (Kaljonen 
et  al.  2021). Small-scale farmers often have little influence 
in regulating the AFSC or taking the lead on the protein 
transition, as they are excluded from actively participating 
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in decision-making processes (Busch et  al.  2023; procedural 
justice).

4.5   |   Tech-Led Transitions Pathway

4.5.1   |   Characteristics

The third archetypal pathway entails an intensive tech-led tran-
sition towards sustainable agri-food systems through the adop-
tion of new technologies and innovation to significantly reduce 
the ecological footprint of AFSCs.

A tech-led pathway involves technology-driven intensification 
of agri-food production to optimise and decarbonise food sys-
tems, also sometimes referred to as Agriculture 4.0 (Zambon 
et al. 2019). Examples of tech-led innovations include the adop-
tion of hydroponics and vertical farming (Miranda et al. 2019), 
precision agriculture (Annosi et al. 2019; Monteiro et al. 2021), 
robotics (Lezoche et al. 2020), farm drones, smart sensors and 
AI (Annosi et al. 2019; Zhai et al. 2020). Similar changes for 
other stages in the supply chain include smart factories (da 

Silveira et al. 2021) with the implementation of digital technol-
ogies (i.e., Internet of Things (IoT), Big data, Blockchain tech-
nologies) and AI (Abbate et al. 2023; Yadav et al. 2022), as well 
as the implementation of enhanced traceability and tracking 
systems (Corallo et al. 2020; Dehghani et al. 2022).

4.5.2   |   Justice Implications for SMEs

Tech-led transitions have varying implications for small busi-
nesses. To aid clarity, in this section we focus on the case of 
controlled environment agriculture (CEA). CEA refers to a 
high-tech form of crop/plant production, which usually takes 
place in (peri)urban areas (Vatistas et al. 2022). CEA includes a 
range of crop cultivation practices, including vertical and indoor 
farming (Engler and Krarti 2021), as well as the implementation 
of soil-free growing systems, such as hydroponics (Benke and 
Tomkins 2017). CEA practices aim to create and maintain op-
timal growing conditions for crops, protecting plants from out-
door threats (Vatistas et al. 2022).

One example of CEA, vertical indoor farming (VF), is predom-
inantly practised at a smaller scale, providing potential oppor-
tunities for local growers (Gumisiriza et al. 2022; Petrovics and 
Giezen 2022). Commercial VF operations are increasing (Al-
Kodmany 2018; Chatterjee et al. 2020), providing opportuni-
ties for start-ups to invest in the sector (Takagaki et al. 2020). 
VF can promote new business development, supporting 
job creation in urban food production (Despommier  2010; 
Kalantari et  al.  2018; Nicholls et  al.  2020) and create oppor-
tunities for new business models. For example, Martin and 
Bustamante (2021) argue that VF, and similar operations like 
mini plant factories with artificial lighting, creates a new mar-
ket for ‘growing-service-systems’ (GSS) enterprises. These 
firms recalibrate the conventional AFSC by providing plant-
growing services in small modular kits within local businesses 
and commercial units (ibid.; Takagaki et al. 2020). These inno-
vations can also support urban agri-food retail SMEs through 
integration into local grocery stores, supermarkets, restau-
rants and coffee shops.

VF can also help to reduce land accessibility challenges for 
smallholders, a key source of injustice in the agricultural 
sector. Producers can utilise vertical structures in shipping 
containers, warehouses, multi-storey buildings and rooftop 
greenhouses located in urban centres (Chatterjee et al. 2020) 
with no need for access to farmland. As such, there is an ar-
gument that VF and similar rooftop gardening/greenhouse 
initiatives provide a more equitable form of agriculture, given 
that they reduce key barriers for smaller-scale growers and 
businesses to enter the sector (Appolloni et  al.  2021; Specht 
et al. 2015; Thomaier et al. 2014).

Engaging small-scale growers and SMEs in VF has been sub-
ject to policy attention internationally, for instance through 
the European Union and the United Nations Development 
Programme (UNDP). Several grants have been made avail-
able through the European Union, including the SUAVE 
EuroCluster project (2022–2025), which aimed to provide tar-
geted support for European SMEs to engage in urban agricul-
ture and VF (European Cluster Collaboration Platform,  n.d.). 

Illustrative Case 2: SME backlash to plant-based 
transition policies in Europe

Calls to reduce meat and dairy consumption in high-income 
countries have intensified as part of climate and public 
health strategies. These debates have intersected with grow-
ing mobilisation by smaller livestock farmers across Europe, 
revealing JT challenges if producer livelihoods, identi-
ties and knowledge are insufficiently considered (Läpple 
et al. 2025; O'Brien 2023).
In the United Kingdom, local authority (e.g., in 
Gloucestershire and Devon) campaigns encouraging con-
sumers to substitute dairy products with plant-based alter-
natives have prompted backlash from small dairy farmers 
and artisanal processors. Some farmers and commenta-
tors argued that such messaging implicitly delegitimised 
small-scale livestock farming while failing to distinguish 
it from industrial production, threatening already narrow 
margins and long-term investments tied to land, herds and 
processing infrastructure (Buchanan  2025; Davis  2024; 
Garcia 2024).
In the Netherlands, government plans to meet nitrogen-
reduction targets required substantial cuts in livestock 
numbers, especially among smaller cattle, pig and poul-
try farms. However, these triggered protests from farmers 
whose concerns included a perception that the policy im-
posed a transition without adequate participation or viable 
alternatives. Although voluntary buy-out schemes were in-
troduced, critics of the schemes argued that these primar-
ily facilitated farm exit rather than supporting diversified 
or lower-intensity farming for SMEs, fuelling perceptions 
of cultural and economic harm (Dennison  2024; Finger 
et al. 2024).
This case shows how dietary transitions can risk accelerat-
ing SME closures and/or ‘green backlash’ with concomitant 
procedural and recognition justice concerns, also jeopardis-
ing public support for decarbonisation. A JT would require 
co-designed pathways that support adaptation rather than 
displacement.
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UNDP has provided financial aid for VF, based on the assump-
tion that innovative business models for SMEs can foster local 
community development and support sustainable livelihoods in 
economically challenged places, or those facing the impacts of 
low-carbon transition, such as energy-intensive industries (dis-
tribution justice). UNDP highlight the case of a former metal-
working family business in Belarus, which switched to VF, in 
turn safeguarding their own livelihood while enabling a more 
sustainable local food system, supporting other local businesses, 
creating jobs and promoting economic growth for the local com-
munity (UNDP 2024).

However, evidence on how an equitable transition to high-tech 
systems will be designed and implemented is limited (Klerkx 
and Rose 2020). In the case of VF, we can point to several jus-
tice considerations for SMEs. High start-up costs—such as 
acquiring the necessary equipment and accessing appropriate 
business space in urban districts (Benke and Tomkins  2017; 
Chatterjee et  al.  2020)—disadvantage small-scale growers, 
especially those from economically marginalised populations 
(Glaros et al. 2024; Van Delden et al. 2021). In their case study 
exploring urban CEA initiatives in New York, Goodman and 
Minner  (2019) also highlight challenges faced by SMEs to 
meet skills requirements and increased operational costs (see 
also Kabir et al. 2023). Changing skills requirements and less 
labour-intensive methods mean that CEA SMEs likely have 
different labour requirements than traditional agricultural 
activities; coupled with the fact that these activities might 
occur in different places to traditional activities (e.g., in urban 
rather than rural areas), this raises questions about a JT for 
existing labour. From the SME perspective as employers, it is 
important to note that transitioning businesses can adequately 
support existing workers, and for new businesses to provide 
opportunities—where possible—to those affected by job loss 
in other agricultural businesses.

Most of the literature related to the transition to high-tech 
CEA has focused on the producer side, leaving other actors 
unexplored. Yet, several justice challenges might arise for 
SMEs in the midstream of the agri-food sector (such as food 
processing, manufacturing, logistics and wholesale firms). VF 
and similar methods shorten supply chains, because agri-food 
production can take place in urban areas, thus requiring fewer 
food miles (Al-Kodmany 2018). As with the localisation path-
way, VF could lead to loss of business for logistic SMEs due to 
the reduced need for long-haul transportation of fresh produce 
and agricultural products (distribution justice).

Another geographic implication of VF is the potential disrup-
tion to rural areas and businesses (Benke and Tomkins 2017). 
Agri-food SMEs provide a major component of the rural econ-
omy worldwide (Freshwater et  al.  2019; Gálvez Nogales and 
Casari  2023; U.S. Small Business Administration  2023). VF 
therefore raises justice considerations for traditional family 
farmers and agri-SMEs. If scaled up sufficiently, urbanisation 
and industrialisation of agri-food operations could have deeply 
felt consequences for small-scale growers in rural areas, in-
cluding loss of livelihood and/or displacement.

5   |   Conclusion

This article has examined small businesses as important actors 
within a global agri-food JT. Our findings emphasise how dif-
ferent overlapping decarbonisation pathways shape JT implica-
tions for agri-food SMEs across supply chains, each also with 
geographic differentiation. These findings point to the impor-
tance of interrogating different sets of systemic changes, from 
localisation to industrialisation, to produce a nuanced picture 
of JT challenges.

Our initial review of existing research in the field identified sev-
eral research gaps, including a lack of integrated understanding 
of agri-food SME JT, lack of conceptual and analytical frame-
works for understanding JT for agri-food SMEs, and a lack of 
consideration for how SMEs might be differently affected by 
transitions, most notably through insufficient attention paid to 
SMEs in non-agricultural settings.

Illustrative Case 3: Underground Farming in London 
(UK)

Growing Underground was a CEA enterprise located in 
disused World War II air-raid shelters in south London 
(UK). Founded in 2015, the venture produced microgreens 
and baby-leaf salad crops using hydroponic systems, LED 
lighting and digitally monitored environmental controls 
(University of Cambridge 2021). Its business model empha-
sised hyper-local production, supplying London retailers 
and food service markets within hours of harvest, aim-
ing to reduce food miles and food waste (World Economic 
Forum  2021). The firm utilised digital systems, integrat-
ing real-time information on temperature, humidity, water 
use, CO2 and energy consumption to optimise crop growth 
(University of Cambridge  2021; Walsh  2021). This invest-
ment was enabled by several million pounds in external in-
vestment and grant funding.
The case highlights JT challenges for small agri-food busi-
nesses in tech-led decarbonisation pathways. For instance, 
production was fully dependent on artificial lighting and 
energy-intensive environmental controls, exposing the busi-
ness to high and volatile operating costs (World Economic 
Forum 2021). Substantial upfront capital investment and re-
liance on premium markets further limited accessibility and 
replicability of the model for smaller or less well-capitalised 
enterprises. The model remained commercially fragile, and 
the company ceased trading by 2023.
Growing Underground also shows how a tech-led decarbon-
isation pathway can privilege particular forms of knowl-
edge, skills and business models—such as data analytics, 
digital optimisation and engineering-led innovation. The 
enterprise relied heavily on scientific partnerships, digital 
modelling and specialist expertise developed in collabora-
tion with elite research institutions. If taken as a standard 
for a tech-led pathway, this approach risks undervaluing ex-
periential, artisanal or low-tech forms of agricultural knowl-
edge more commonly associated with microproducers and 
traditional food businesses.
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The article therefore provides a contribution to knowledge by 
explicitly considering the role of SMEs within agri-food JTs, 
providing new insights into understanding agri-food JT and 
the specific position of SMEs within that. To address the gap 
in integrative approaches for understanding agri-food SME JT, 
we applied a justice approach to JT, then generated a framework 
for interrogating the justice implications of different potential 
decarbonisation pathways. In doing so, we expanded focus from 
agricultural producers to a wider range of agri-food SMEs, in-
cluding manufacturers, distributors and retailers. The frame-
work emphasised the importance of understanding SMEs as a 
heterogeneous population, which includes different positions in 
the AFSC, a curious blind spot within existing research. This 
has implications for how we understand JT as a systemic chal-
lenge across systems of provision, including geographic impli-
cations of different forms of supply chain reconfiguration: for 
instance, how a dietary shift to non-meat proteins also recon-
figures how and where food is produced and the related sup-
ply chains (including inputs, production, logistics and retail). 
Although this might appear a basic point, it is important to ad-
dress the existing gap in focus and move towards a more holistic 
view of agri-food SMEs, in order to develop appropriate policy 
for agri-food SME JT.

Drawing from our findings, we see three further implications 
for research and scholarship on agri-food JTs, and agri-food 
SME JTs more specifically. These are urban–rural disruptions; 
power, conflict and recognising relational differences; and cul-
tural perspectives on inclusion/exclusion.

First, each pathway generated different potential geographic 
implications relating to JTs. A common theme was how dif-
ferent pathways disrupt urban–rural delineations. The locali-
sation pathway blurs rural–urban distinctions by ‘bringing the 
rural in’ to urban arenas through direct sales and distribution 
of locally produced food. Although this potentially threatens 
existing urban distribution and retail SMEs, it also shifts bur-
dens to rural producers to directly serve urban populations. 
Increased peri-urban small-scale food production brings likely 
land-use conflicts and sustainability challenges. The dietary 
transition might be viewed in some quarters as an imposed shift 
by ‘urban elites’ against historic urban identities. SME farmers 
hold a particular cultural position as perceived representatives 
of rural life, which can heighten this viewpoint. The tech-led 
transition more squarely champions the future of urban food 
production in economic terms, again with concomitant im-
pacts for rural SMEs and communities. These implications 
are not uni-directional but do pose further questions about the 
role of small-scale rural agriculture in a decarbonised future. 
In turn, this raises challenges for rural community resilience 
and well-being. This matters for understanding the wider con-
sequences of agri-food SME transitions and draws attention to 
the need for an agri-food JT to provide support not only to rural 
businesses themselves but also the communities they support. 
Such findings further emphasise the need to consider spatial 
justice in any analysis of JT.

Second, we highlight power imbalances and relational differ-
ences in SME agri-food transitions. As climate change impacts 
intensify in an era of increased logistical shocks, the agri-food 

system is already becoming stressed. This creates conditions 
for further conflict and tension, already considered an import-
ant dimension of understanding possibilities for ‘just sustain-
abilities’ (Agyeman et  al.  2003). Without adequate mitigation, 
accelerated decarbonisation pathways add to these stresses. 
Our review has highlighted power imbalances and conflict as 
central to understanding agri-food SME JT. Power imbalances 
are inherent in our understanding of how smaller firms are 
positioned within the transition, but these imbalances vary in 
different contexts and depending on specific sets of relations. 
For instance, we have variously highlighted social, economic 
and spatial relations with land ownership, state organisations, 
multinational companies, customers and communities, each of 
which involves different negotiations and power relations. SMEs 
themselves are highly heterogeneous, consisting of vastly differ-
ing internal and external relations. This further emphasises the 
importance of a relational understanding of SME JT (see also 
Eadson et al. 2026), in particular to ensure precise examination 
of decarbonisation implications in different contexts. This is im-
portant to ensure sufficiently nuanced and individualised sup-
port mechanisms for achieving agri-food SME JT.

Third, dynamics of exclusion and inclusion came to the fore 
throughout. This relates to both economic and cultural dimen-
sions. The localisation pathway highlights risks to economically 
and socially marginalised communities, in the face of local 
collective mobilisation for those with greater levels of cultural, 
social and economic capital. This includes challenges for SMEs 
as employers: they also have a role to ensure continuation of 
good, meaningful work in agricultural labour. If the transition 
requires a shift in SME activities, then there is also a need to 
provide mechanisms to support workers through that change. 
Cultural exclusion is also foregrounded in accounts of those 
challenged by implicit or explicit pushes for shifts towards plant-
based food systems; similarly, the privileging of specific codified 
forms of knowledge in tech-led transitions provides the basis for 
the exclusion of other practices and ways of knowing. These dy-
namics, imbued with power imbalances, create conditions for 
SME discontent and mobilisation for green backlash. As such, 
there is an important task to address the cultural and identity-
based risks of agri-food transition pathways, acknowledging the 
specific cultural standing of SMEs within agri-food systems, not 
only to ensure a JT, but also to ensure that the low carbon transi-
tion can maintain sufficient support to continue. An important 
part of supporting rural SME resilience is through support for 
non-state support networks, such as grassroots membership-
based unions. Existing examples include the Landworkers' 
Alliance in the United Kingdom, the Confédération Paysanne in 
France and other member organisations of La Via Campesina, a 
global movement for food sovereignty and peasant rights.

In summary, this article examined the challenges and possibili-
ties for SMEs to participate in a ‘just’ agri-food transition, which 
to this point has been under-researched. Given the predominance 
and importance of SMEs in AFSCs, employment and commu-
nity well-being, a deeper understanding of this issue is import-
ant to achieving a thriving, equitable decarbonised future. Our 
research agenda seeks to support the creation of an equitable 
agri-food transition built upon solidarity for smaller agri-food 
businesses within sustainable and food secure communities.
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Data Availability Statement

All data used for this review article are publicly available in online 
search engines (i.e., Scopus, Web of Science and Google Scholar). DOIs 
and online links to access the data used for this article are provided in 
the Manuscript submitted, in the ‘References’ Section of the document.

Endnotes

	1	Small firms are those with fewer than 50 employees; we include 
‘micro’ businesses within this definition (those with fewer than 10 
employees).

	2	SMEs are businesses with fewer than 250 employees. Because existing 
literature and policy tends to use the SME categorisation as a catch-all 
term for small businesses, we have generally followed this within our 
analysis; however, our central focus is on small and micro businesses 
(and medium-sized business accounts for less than 1% of SMEs).

References

Abbate, S., P. Centobelli, and R. Cerchione. 2023. “The Digital and 
Sustainable Transition of the Agri-Food Sector.” Technological 
Forecasting and Social Change 187: 122222. https://​doi.​org/​10.​1016/j.​
techf​ore.​2022.​122222.

Agyeman, J., R. Bullard, and B. Evans, eds. 2003. Just Sustainabilities: 
Development in an Unequal World. MIT Press.

Al-Kodmany, K. 2018. “The Vertical Farm: A Review of Developments 
and Implications for the Vertical City.” Buildings 8, no. 2: 24. https://​doi.​
org/​10.​3390/​build​ings8​020024.

Annosi, M. C., F. Brunetta, A. Monti, and F. Nati. 2019. “Is the Trend 
Your Friend? An Analysis of Technology 4.0 Investment Decisions in 
Agricultural SMEs.” Computers in Industry 109: 59–71. https://​doi.​org/​
10.​1016/j.​compi​nd.​2019.​04.​003.

Appolloni, E., F. Orsini, K. Specht, et  al. 2021. “The Global Rise of 
Urban Rooftop Agriculture: A Review of Worldwide Cases.” Journal 
of Cleaner Production 296: 126556. https://​doi.​org/​10.​1016/j.​jclep​ro.​
2021.​126556.

Aschemann-Witzel, J., M. D. Mulders, and S. L. T. Mouritzen. 2023. 
“Outside-In and Bottom-Up: Using Sustainability Transitions to 
Understand the Development Phases of Mainstreaming Plant-Based in 
the Food Sector in a Meat and Dairy Focused Economy.” Technological 
Forecasting and Social Change 197: 122906. https://​doi.​org/​10.​1016/j.​
techf​ore.​2023.​122906.

Banerjee, A., and G. Schuitema. 2022. “How Just Are Just Transition 
Plans? Perceptions of Decarbonisation and Low-Carbon Energy 
Transitions Among Peat Workers in Ireland.” Energy Research & Social 
Science 88: 102616. https://​doi.​org/​10.​1016/j.​erss.​2022.​102616.

Bearne, S. 2022. “The Meat and Dairy Farmers Who Are Going Vegan.” 
BBC. https://​www.​bbc.​co.​uk/​news/​busin​ess-​61565233.

Beaton-Wells, C., and J. Paul-Taylor. 2017. “Problematising 
Supermarket–Supplier Relations: Dual Perspectives of Competition and 
Fairness.” Griffith Law Review 26, no. 1: 28–64. https://​doi.​org/​10.​1080/​
10383​441.​2017.​1355729.

Benke, K., and B. Tomkins. 2017. “Future Food-Production Systems: 
Vertical Farming and Controlled-Environment Agriculture.” 
Sustainability: Science, Practice and Policy 13, no. 1: 13–26. https://​doi.​
org/​10.​1080/​15487​733.​2017.​1394054.

Berners-Lee, M., C. Kennelly, R. Watson, and C. N. Hewitt. 2018. 
“Current Global Food Production Is Sufficient to Meet Human 
Nutritional Needs in 2050 Provided There Is Radical Societal 
Adaptation.” Elementa: Science of the Anthropocene 6: 52. https://​doi.​
org/​10.​1525/​eleme​nta.​310.

Berti, G., and C. Mulligan. 2016. “Competitiveness of Small Farms and 
Innovative Food Supply Chains: The Role of Food Hubs in Creating 
Sustainable Regional and Local Food Systems.” Sustainability 8, no. 7: 
616. https://​doi.​org/​10.​3390/​su807​0616.

Böhm, S., R. Sandover, S. Pascucci, L. Colombo, S. Jackson, and M. 
Lobley. 2022. “Circular Food Systems: A Blueprint for Regenerative 
Innovations in a Regional UK Context.” In A Research Agenda for Food 
Systems, edited by G. Lawrence and H. Garnett, 221–241. Edward Elgar 
Publishing. https://​doi.​org/​10.​4337/​97818​00880​269.​00020​.

Bonetti, G. G., C. van Hooven, and M. G. Onorati. 2024. “Planting Seeds 
of Change in Foodstyles: Growing Brand Strategies to Foster Plant-
Based Alternatives Through Online Platforms.” Gastronomy 2, no. 4: 
169–190. https://​doi.​org/​10.​3390/​gastr​onomy​2040013.

Born, B., and M. Purcell. 2006. “Avoiding the Local Trap: Scale and 
Food Systems in Planning Research.” Journal of Planning Education 
and Research 26, no. 2: 195–207. https://​doi.​org/​10.​1177/​07394​56X06​
291389.

Borsellino, V., E. Schimmenti, and H. El Bilali. 2020. “Agri-Food 
Markets Towards Sustainable Patterns.” Sustainability 12, no. 6: 2193. 
https://​doi.​org/​10.​3390/​su120​62193​.

Bruce, A. B., and R. L. S. Castellano. 2017. “Labor and Alternative 
Food Networks: Challenges for Farmers and Consumers.” Renewable 
Agriculture and Food Systems 32, no. 5: 403–416. https://​doi.​org/​10.​
1017/​S1742​17051​600034X.

Bryant, C. J., and C. van der Weele. 2021. “The Farmers' Dilemma: 
Meat, Means, and Morality.” Appetite 167: 105605. https://​doi.​org/​10.​
1016/j.​appet.​2021.​105605.

Buchanan, A. 2025. “The Farmers Taking a Stand Against Vegan Pushing 
Councils.” The Telegraph. https://​www.​teleg​raph.​co.​uk/​news/​2025/​01/​
22/​the-​farme​rs-​takin​g-​a-​stand​-​again​st-​vegan​-​pushi​ng-​counc​ils/​.

Bui, S., I. Costa, O. De Schutter, T. Dedeurwaerdere, M. Hudon, and 
M. Feyereisen. 2019. “Systemic Ethics and Inclusive Governance: Two 
Key Prerequisites for Sustainability Transitions of Agri-Food Systems.” 
Agriculture and Human Values 36: 277–288. https://​doi.​org/​10.​1007/​
s1046​0-​019-​09917​-​2.

Busch, G., A. Spiller, and S. Kühl. 2023. “Ethical Responsibilities and 
Transformation Strategies of Focal Companies in the Meat Supply 
Chain: The Implementation Dilemma.” Animal 17: 100915. https://​doi.​
org/​10.​1016/j.​animal.​2023.​100915.

Cambridge University. 2021. “Growing Underground: The World's First 
Subterranean Farm.” University of Cambridge. https://​www.​cam.​ac.​
uk/​stori​es/​growi​ngund​erground.

Cerrada-Serra, P., A. Moragues-Faus, T. A. Zwart, B. Adlerova, D. 
Ortiz-Miranda, and T. Avermaete. 2018. “Exploring the Contribution of 
Alternative Food Networks to Food Security. A Comparative Analysis.” 
Food Security 10: 1371–1388. https://​doi.​org/​10.​1007/​s1257​1-​018-​0860-​x.

Chatterjee, A., S. Debnath, and H. Pal. 2020. “Implication of Urban 
Agriculture and Vertical Farming for Future Sustainability.” In Urban 
Horticulture: Necessity of the Future, edited by S. S. Solankey, S. Akhtar, 
A. I. L. Maldonado, H. Rodriguez-Fuentes, J. A. V. Contreras, and J. 
M. M. Reyes, 157–167. IntechOpen. https://​doi.​org/​10.​5772/​intec​hopen.​
91133​.

Chiffoleau, Y., and T. Dourian. 2020. “Sustainable Food Supply Chains: 
Is Shortening the Answer? A Literature Review for a Research and 
Innovation Agenda.” Sustainability 12, no. 23: 9831. https://​doi.​org/​10.​
3390/​su122​39831​.

Climate Justice Alliance. 2019. “Just Transition: A Framework for 
Change.” https://​clima​tejus​ticea​llian​ce.​org/​just-​trans​ition​-​2/​.

Connolly, R., J. Bogue, and L. Repar. 2022. “Farmers' Markets as 
Resilient Alternative Market Structures in a Sustainable Global Food 
System: A Small Firm Growth Perspective.” Sustainability 14, no. 18: 
11626. https://​doi.​org/​10.​3390/​su141​811626.

 20544049, 2026, 2, D
ow

nloaded from
 https://rgs-ibg.onlinelibrary.w

iley.com
/doi/10.1002/geo2.70109 by Sheffield H

allam
 U

niversity, W
iley O

nline L
ibrary on [12/10/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1016/j.techfore.2022.122222
https://doi.org/10.1016/j.techfore.2022.122222
https://doi.org/10.3390/buildings8020024
https://doi.org/10.3390/buildings8020024
https://doi.org/10.1016/j.compind.2019.04.003
https://doi.org/10.1016/j.compind.2019.04.003
https://doi.org/10.1016/j.jclepro.2021.126556
https://doi.org/10.1016/j.jclepro.2021.126556
https://doi.org/10.1016/j.techfore.2023.122906
https://doi.org/10.1016/j.techfore.2023.122906
https://doi.org/10.1016/j.erss.2022.102616
https://www.bbc.co.uk/news/business-61565233
https://doi.org/10.1080/10383441.2017.1355729
https://doi.org/10.1080/10383441.2017.1355729
https://doi.org/10.1080/15487733.2017.1394054
https://doi.org/10.1080/15487733.2017.1394054
https://doi.org/10.1525/elementa.310
https://doi.org/10.1525/elementa.310
https://doi.org/10.3390/su8070616
https://doi.org/10.4337/9781800880269.00020
https://doi.org/10.3390/gastronomy2040013
https://doi.org/10.1177/0739456X06291389
https://doi.org/10.1177/0739456X06291389
https://doi.org/10.3390/su12062193
https://doi.org/10.1017/S174217051600034X
https://doi.org/10.1017/S174217051600034X
https://doi.org/10.1016/j.appet.2021.105605
https://doi.org/10.1016/j.appet.2021.105605
https://www.telegraph.co.uk/news/2025/01/22/the-farmers-taking-a-stand-against-vegan-pushing-councils/
https://www.telegraph.co.uk/news/2025/01/22/the-farmers-taking-a-stand-against-vegan-pushing-councils/
https://doi.org/10.1007/s10460-019-09917-2
https://doi.org/10.1007/s10460-019-09917-2
https://doi.org/10.1016/j.animal.2023.100915
https://doi.org/10.1016/j.animal.2023.100915
https://www.cam.ac.uk/stories/growingunderground
https://www.cam.ac.uk/stories/growingunderground
https://doi.org/10.1007/s12571-018-0860-x
https://doi.org/10.5772/intechopen.91133
https://doi.org/10.5772/intechopen.91133
https://doi.org/10.3390/su12239831
https://doi.org/10.3390/su12239831
https://climatejusticealliance.org/just-transition-2/
https://doi.org/10.3390/su141811626


13 of 21Geo: Geography and Environment, 2026

Coral, C., and D. Mithöfer. 2023. “Contemporary Narratives About 
Asymmetries in Responsibility in Global Agri-Food Value Chains: 
The Case of the Ecuadorian Stakeholders in the Banana Value Chain.” 
Agriculture and Human Values 40, no. 3: 1019–1038. https://​doi.​org/​10.​
1007/​s1046​0-​022-​10405​-​3.

Corallo, A., M. E. Latino, M. Menegoli, and F. Striani. 2020. “The 
Awareness Assessment of the Italian Agri-Food Industry Regarding 
Food Traceability Systems.” Trends in Food Science & Technology 101: 
28–37. https://​doi.​org/​10.​1016/j.​tifs.​2020.​04.​022.

Coulson, H., and P. Milbourne. 2021. “Food Justice for All?: Searching 
for the ‘Justice Multiple’ in UK Food Movements.” Agriculture and 
Human Values 38: 43–58. https://​doi.​org/​10.​1007/​s1046​0-​020-​10142​-​5.

Craft, R., and H. Pitt. 2024. “More Than Meat? Livestock Farmers' 
Views on Opportunities to Produce for Plant-Based Diets.” Agriculture 
and Human Values 41, no. 3: 975–988. https://​doi.​org/​10.​1007/​s1046​0-​
023-​10533​-​4.

Crippa, M., E. Solazzo, D. Guizzardi, F. Monforti-Ferrario, F. N. 
Tubiello, and A. J. N. F. Leip. 2021. “Food Systems Are Responsible for a 
Third of Global Anthropogenic GHG Emissions.” Nature Food 2, no. 3: 
198–209. https://​doi.​org/​10.​1038/​s4301​6-​021-​00225​-​9.

da Silveira, F., F. H. Lermen, and F. G. Amaral. 2021. “An Overview 
of Agriculture 4.0 Development: Systematic Review of Descriptions, 
Technologies, Barriers, Advantages, and Disadvantages.” Computers 
and Electronics in Agriculture 189: 106405. https://​doi.​org/​10.​1016/j.​
compag.​2021.​106405.

Davies, A. R., M. Rut, and J. K. Feeney. 2022. “Seeds of Change? 
Social Practices of Urban Community Seed Sharing Initiatives for Just 
Transitions to Sustainability.” Local Environment 27, no. 6: 784–799. 
https://​doi.​org/​10.​1080/​13549​839.​2022.​2077714.

Davis, M. 2024. “Farmers Rebel Against Plant-Based Council Plan.” 
BBC. https://​www.​bbc.​co.​uk/​news/​artic​les/​cz7e8​8rz3wko.

de Boon, A., S. Dressel, C. Sandström, and D. C. Rose. 2023. “A 
Psychometric Approach to Assess Justice Perceptions in Support of the 
Governance of Agricultural Sustainability Transitions.” Environmental 
Innovation and Societal Transitions 46: 100694. https://​doi.​org/​10.​
1016/j.​eist.​2023.​100694.

de Bruin, A., I. J. de Boer, N. R. Faber, G. de Jong, K. J. Termeer, and E. 
M. de Olde. 2023. “Easier Said Than Defined? Conceptualising Justice 
in Food System Transitions.” Agriculture and Human Values 41: 345–
362. https://​doi.​org/​10.​1007/​s1046​0-​023-​10482​-​y.

Dehghani, M., A. Popova, and S. Gheitanchi. 2022. “Factors Impacting 
Digital Transformations of the Food Industry by Adoption of Blockchain 
Technology.” Journal of Business & Industrial Marketing 37, no. 9: 1818–
1834. https://​doi.​org/​10.​1108/​JBIM-​12-​2020-​0540.

Dennison, S. 2024. “Agricultural Tackles: Protesting Farmers and the 
EU's Climate Agenda.” European Council on Foreign Relations. https://​
ecfr.​eu/​artic​le/​agric​ultur​al-​tackl​es-​prote​sting​-​farme​rs-​and-​the-​eus-​
clima​te-​agenda/​.

Despommier, D. 2010. The Vertical Farm: Feeding the World in the 21st 
Century. Macmillan.

Devon County Council. n.d. “Devon Agri-Tech Alliance (DATA).” 
https://​www.​devon.​gov.​uk/​econo​my/​busin​ess-​suppo​rt/​curre​nt-​busin​
ess-​suppo​rt-​proje​cts/​devon​-​agri-​tech-​allia​nce/​.

Dueñas-Ocampo, S., W. Eichhorst, and P. Newton. 2023. “Plant-Based 
and Cultivated Meat in the United States: A Review and Research 
Agenda Through the Lens of Socio-Technical Transitions.” Journal of 
Cleaner Production 405: 136999. https://​doi.​org/​10.​1016/j.​jclep​ro.​2023.​
136999.

DuPuis, E. M., and D. Goodman. 2005. “Should We Go ‘Home’ to Eat?: 
Toward a Reflexive Politics of Localism.” Journal of Rural Studies 21, 
no. 3: 359–371. https://​doi.​org/​10.​1016/j.​jrurs​tud.​2005.​05.​011.

Eadson, W., A. Castaño Garcia, S. Parkes, and E. Butterworth. 2025. 
“What Is an Urban Just Transition? Grappling With an Unsettled 
Concept in an Industrial Region.” European Urban and Regional Studies 
32: 359–380. https://​doi.​org/​10.​1177/​09697​76425​1322472.

Eadson, W., S. Hampton, R. Blundel, et  al. 2026. “Just Business? 
Rethinking SME Climate Action Through a Just Transition Lens.” 
Energy Research & Social Science 131: 104480. https://​doi.​org/​10.​1016/j.​
erss.​2025.​104480.

Eadson, W., B. van Veelen, and S. Backius. 2023. “Decarbonising 
Industry: A Places-Of-Work Research Agenda.” Extractive Industries 
and Society 15: 101307. https://​doi.​org/​10.​1016/j.​exis.​2023.​101307.

Engler, N., and M. Krarti. 2021. “Review of Energy Efficiency in 
Controlled Environment Agriculture.” Renewable and Sustainable 
Energy Reviews 141: 110786. https://​doi.​org/​10.​1016/j.​rser.​2021.​110786.

Espinosa-Marrón, A., K. Adams, L. Sinno, et al. 2022. “Environmental 
Impact of Animal-Based Food Production and the Feasibility of a Shift 
Toward Sustainable Plant-Based Diets in the United States.” Frontiers 
in Sustainability 3: 841106. https://​doi.​org/​10.​3389/​frsus.​2022.​841106.

European Cluster Collaboration Platform. n.d. “SUAVE—Stimulating 
SMEs in New Urban Agriculture Value Chain for Sustainable Growth.” 
https://​www.​clust​ercol​labor​ation.​eu/​conte​nt/​suave​-​stimu​latin​g-​
smes-​new-​urban​-​agric​ultur​e-​value​-​chain​-​susta​inabl​e-​growth.

European Commission. 2022. “Annual Report on European SMEs 
2021/22.” SMEs and environmental sustainability. Publications Office 
of the European Union. https://​data.​europa.​eu/​doi/​10.​2826/​164089.

European Commission. 2024a. “SMEs, Resource Efficiency and Green 
Markets: Report June 2024.” Publications Office of the European Union. 
https://​data.​europa.​eu/​doi/​10.​2873/​6359740.

European Commission. 2024b. “Transition Pathway for the Agri-Food 
Industrial Ecosystem.” Publication Office European Union. https://​singl​
e-​marke​t-​econo​my.​ec.​europa.​eu/​publi​catio​ns/​trans​ition​-​pathw​ay-​agri-​
food-​indus​trial​-​ecosy​stem_​en.

European Innovation Council. 2024. “EIC 2024 Work Programme.” 
https://​eic.​ec.​europa.​eu/​eic-​2024-​work-​progr​amme_​en.

Evans, G., and L. Phelan. 2016. “Transition to a Post-Carbon Society: 
Linking Environmental Justice and Just Transition Discourses.” Energy 
Policy 99: 329–339. https://​doi.​org/​10.​1016/j.​enpol.​2016.​05.​003.

Fanzo, J., and L. Miachon. 2023. “Harnessing the Connectivity of 
Climate Change, Food Systems and Diets: Taking Action to Improve 
Human and Planetary Health.” Anthropocene 42: 100381. https://​doi.​
org/​10.​1016/j.​ancene.​2023.​100381.

Finger, R., A. Fabry, M. Kammer, J. Candel, T. Dalhaus, and E. M. 
Meemken. 2024. “Farmer Protests in Europe 2023–2024.” EuroChoices 
23, no. 2: 5–11. https://​doi.​org/​10.​1111/​1746-​692X.​12452​.

Flores, C., R. Knowles, C. Bryant, S. Eccles, and M. Vasanthakumar. 
2025. “‘Death by a Thousand Cuts’: The Role of Moral Distress and 
Moral Injury in Farmer Mental Ill-Health.” Journal of Agricultural 
and Environmental Ethics 38: 18. https://​doi.​org/​10.​1007/​s1080​6-​025-​
09955​-​3.

Foodvalley. n.d. “Who We Are.” https://​foodv​alley.​nl/​en/​who-​we-​are/​.

Fourat, E., C. Closson, L. Holzemer, and M. Hudon. 2020. “Social 
Inclusion in an Alternative Food Network: Values, Practices and 
Tensions.” Journal of Rural Studies 76: 49–57. https://​doi.​org/​10.​1016/j.​
jrurs​tud.​2020.​03.​009.

Freshwater, D., A. Simms, and N. Ward. 2019. “Business Development and 
the Growth of Rural SMEs.” OECD Regional Development Working Papers 
(Working Paper No. 2019/07). OECD Publishing. https://​doi.​org/​10.​1787/​
74256​611-​en.

Gaitán-Cremaschi, D., L. Klerkx, J. Duncan, et al. 2020. “Sustainability 
Transition Pathways Through Ecological Intensification: An 

 20544049, 2026, 2, D
ow

nloaded from
 https://rgs-ibg.onlinelibrary.w

iley.com
/doi/10.1002/geo2.70109 by Sheffield H

allam
 U

niversity, W
iley O

nline L
ibrary on [12/10/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1007/s10460-022-10405-3
https://doi.org/10.1007/s10460-022-10405-3
https://doi.org/10.1016/j.tifs.2020.04.022
https://doi.org/10.1007/s10460-020-10142-5
https://doi.org/10.1007/s10460-023-10533-4
https://doi.org/10.1007/s10460-023-10533-4
https://doi.org/10.1038/s43016-021-00225-9
https://doi.org/10.1016/j.compag.2021.106405
https://doi.org/10.1016/j.compag.2021.106405
https://doi.org/10.1080/13549839.2022.2077714
https://www.bbc.co.uk/news/articles/cz7e88rz3wko
https://doi.org/10.1016/j.eist.2023.100694
https://doi.org/10.1016/j.eist.2023.100694
https://doi.org/10.1007/s10460-023-10482-y
https://doi.org/10.1108/JBIM-12-2020-0540
https://ecfr.eu/article/agricultural-tackles-protesting-farmers-and-the-eus-climate-agenda/
https://ecfr.eu/article/agricultural-tackles-protesting-farmers-and-the-eus-climate-agenda/
https://ecfr.eu/article/agricultural-tackles-protesting-farmers-and-the-eus-climate-agenda/
https://www.devon.gov.uk/economy/business-support/current-business-support-projects/devon-agri-tech-alliance/
https://www.devon.gov.uk/economy/business-support/current-business-support-projects/devon-agri-tech-alliance/
https://doi.org/10.1016/j.jclepro.2023.136999
https://doi.org/10.1016/j.jclepro.2023.136999
https://doi.org/10.1016/j.jrurstud.2005.05.011
https://doi.org/10.1177/09697764251322472
https://doi.org/10.1016/j.erss.2025.104480
https://doi.org/10.1016/j.erss.2025.104480
https://doi.org/10.1016/j.exis.2023.101307
https://doi.org/10.1016/j.rser.2021.110786
https://doi.org/10.3389/frsus.2022.841106
https://www.clustercollaboration.eu/content/suave-stimulating-smes-new-urban-agriculture-value-chain-sustainable-growth
https://www.clustercollaboration.eu/content/suave-stimulating-smes-new-urban-agriculture-value-chain-sustainable-growth
https://data.europa.eu/doi/10.2826/164089
https://data.europa.eu/doi/10.2873/6359740
https://single-market-economy.ec.europa.eu/publications/transition-pathway-agri-food-industrial-ecosystem_en
https://single-market-economy.ec.europa.eu/publications/transition-pathway-agri-food-industrial-ecosystem_en
https://single-market-economy.ec.europa.eu/publications/transition-pathway-agri-food-industrial-ecosystem_en
https://eic.ec.europa.eu/eic-2024-work-programme_en
https://doi.org/10.1016/j.enpol.2016.05.003
https://doi.org/10.1016/j.ancene.2023.100381
https://doi.org/10.1016/j.ancene.2023.100381
https://doi.org/10.1111/1746-692X.12452
https://doi.org/10.1007/s10806-025-09955-3
https://doi.org/10.1007/s10806-025-09955-3
https://foodvalley.nl/en/who-we-are/
https://doi.org/10.1016/j.jrurstud.2020.03.009
https://doi.org/10.1016/j.jrurstud.2020.03.009
https://doi.org/10.1787/74256611-en
https://doi.org/10.1787/74256611-en


14 of 21 Geo: Geography and Environment, 2026

Assessment of Vegetable Food Systems in Chile.” International Journal 
of Agricultural Sustainability 18, no. 2: 131–150. https://​doi.​org/​10.​1080/​
14735​903.​2020.​1722561.

Gajdić, D., Ž. Mesić, and K. Petljak. 2021. “Preliminary Research About 
Producers' Perceptions of Relationship Quality With Retailers in the 
Supply Chain of Organic Food Products in Croatia.” Sustainability 13, 
no. 24: 13673. https://​doi.​org/​10.​3390/​su132​413673.

Gálvez Nogales, E., and G. Casari. 2023. Promoting the Digitalization of 
Small and Medium-Sized Agrifood Enterprises in Asia and the Pacific. 
FAO. https://​doi.​org/​10.​4060/​cc8826en.

Garcia, C. 2024. “Vegan ‘Dictatorship’ Move Sparks Council Tractor 
Protest.” BBC. https://​www.​bbc.​com/​news/​artic​les/​c16jy​pg54nko.

Garvey, A., J. B. Norman, M. Büchs, and J. Barrett. 2022. “A 
“Spatially Just” Transition? A Critical Review of Regional Equity in 
Decarbonisation Pathways.” Energy Research & Social Science 88: 
102630. https://​doi.​org/​10.​1016/j.​erss.​2022.​102630.

Glaros, A., R. Newell, A. Benyam, S. Pizzirani, and L. L. Newman. 
2024. “Vertical Agriculture's Potential Implications for Food System 
Resilience: Outcomes of Focus Groups in the Fraser Valley, British 
Columbia.” Ecology and Society 29, no. 1. https://​doi.​org/​10.​5751/​ES-​
14547​-​290112.

Goodman, D., E. M. DuPuis, and M. K. Goodman. 2012. Alternative 
Food Networks: Knowledge, Practice, and Politics. Routledge. https://​doi.​
org/​10.​4324/​97802​03804520.

Goodman, W., and J. Minner. 2019. “Will the Urban Agricultural 
Revolution Be Vertical and Soilless? A Case Study of Controlled 
Environment Agriculture in New York City.” Land Use Policy 83: 160–
173. https://​doi.​org/​10.​1016/j.​landu​sepol.​2018.​12.​038.

Gori, F., and A. Castellini. 2023. “Alternative Food Networks and Short 
Food Supply Chains: A Systematic Literature Review Based on a Case 
Study Approach.” Sustainability 15, no. 10: 8140. https://​doi.​org/​10.​
3390/​su151​08140​.

Gottlieb, R., and A. Joshi. 2010. Food Justice. MIT Press.

Grisa, C., C. J. Schmitt, L. F. Mattei, R. S. Maluf, and S. P. Leite. 2011. 
“Brazil's PAA: Policy Driven Food Systems.” Farming Matters: Small-
Scale Agriculture for a Sustainable Society 27: 34–36.

Groundswell. n.d. “The Regenerative Agriculture Festival.” https://​
www.​groun​dswel​lag.​com/​.

Gumisiriza, M. S., P. Ndakidemi, A. Nalunga, and E. R. Mbega. 2022. 
“Building Sustainable Societies Through Vertical Soilless Farming: 
A Cost-Effectiveness Analysis on a Small-Scale Non-Greenhouse 
Hydroponic System.” Sustainable Cities and Society 83: 103923. https://​
doi.​org/​10.​1016/j.​scs.​2022.​103923.

Hampton, S., R. Blundel, W. Eadson, P. Northall, and K. Sugar. 2023. 
“Crisis and Opportunity: Transforming Climate Governance for 
SMEs.” Global Environmental Change 82: 102707. https://​doi.​org/​10.​
1016/j.​gloen​vcha.​2023.​102707.

Härri, A., J. Levänen, and K. Koistinen. 2020. “Marginalized Small-
Scale Farmers as Actors in Just Circular-Economy Transitions: 
Exploring Opportunities to Circulate Crop Residue as Raw Material in 
India.” Sustainability 12, no. 24: 10355. https://​doi.​org/​10.​3390/​su122​
410355.

Hatipoglu, B., and K. Inelmen. 2021. “Effective Management and 
Governance of Slow Food's Earth Markets as a Driver of Sustainable 
Consumption and Production.” Journal of Sustainable Tourism 29, no. 
11–12: 1970–1988. https://​doi.​org/​10.​1080/​09669​582.​2020.​1826498.

Hebinck, A., L. Klerkx, B. Elzen, et  al. 2021. “Beyond Food for 
Thought–Directing Sustainability Transitions Research to Address 
Fundamental Change in Agri-Food Systems.” Environmental 
Innovation and Societal Transitions 41: 81–85. https://​doi.​org/​10.​
1016/j.​eist.​2021.​10.​003.

Heffron, R. J. 2021. Achieving a Just Transition to a Low-Carbon 
Economy. Palgrave Macmillan. https://​doi.​org/​10.​1007/​978-​3-​030-​
89460​-​3.

Hemler, E. C., and F. B. Hu. 2019. “Plant-Based Diets for Personal, 
Population, and Planetary Health.” Advances in Nutrition 10: S275–S283. 
https://​doi.​org/​10.​1093/​advan​ces/​nmy117.

Hingley, M., M. Mikkola, M. Canavari, and D. Asioli. 2011. “Local and 
Sustainable Food Supply: The Role of European Retail Consumer Co-
Operatives.” International Journal on Food System Dynamics (Pembroke, 
Ont.) 2, no. 4: 340–356. https://​doi.​org/​10.​18461/​​ijfsd.​v2i4.​241.

Huan-Niemi, E., M. Kaljonen, M. Knuuttila, J. Niemi, and M. Saarinen. 
2020. “The Impacts of Dietary Change in Finland: Food System 
Approach.” Agricultural and Food Science 29, no. 4: 372–382. https://​
doi.​org/​10.​23986/​​afsci.​95282​.

Hurst, G., and L. P. Pant. 2024. “The Role of Dairy Alternatives in Just 
Food System Transitions: A Scoping Review.” Agriculture and Human 
Values 42: 1191–1206. https://​doi.​org/​10.​1007/​s1046​0-​024-​10659​-​z.

Huttunen, S., A. Turunen, and M. Kaljonen. 2022. “Participation for 
Just Governance of Food-System Transition.” Sustainability: Science, 
Practice and Policy 18, no. 1: 500–514. https://​doi.​org/​10.​1080/​15487​
733.​2022.​2088187.

Jani, A., A. Exner, R. Braun, et al. 2022. “Transitions to Food Democracy 
Through Multilevel Governance.” Frontiers in Sustainable Food Systems 
6: 541. https://​doi.​org/​10.​3389/​fsufs.​2022.​1039127.

Jarosz, L. 2008. “The City in the Country: Growing Alternative Food 
Networks in Metropolitan Areas.” Journal of Rural Studies 24: 231–244. 
https://​doi.​org/​10.​1016/j.​jrurs​tud.​2007.​10.​002.

Jenkins, K., B. K. Sovacool, and D. McCauley. 2018. “Humanizing 
Sociotechnical Transitions Through Energy Justice: An Ethical 
Framework for Global Transformative Change.” Energy Policy 117: 66–
74. https://​doi.​org/​10.​1016/j.​enpol.​2018.​02.​036.

Jose, A., and P. Shanmugam. 2020. “Supply Chain Issues in SME Food 
Sector: A Systematic Review.” Journal of Advances in Management 
Research 17, no. 1: 19–65. https://​doi.​org/​10.​1108/​JAMR-​02-​2019-​0010.

Kabir, M. S. N., M. N. Reza, M. Chowdhury, et al. 2023. “Technological 
Trends and Engineering Issues on Vertical Farms: A Review.” 
Horticulturae 9, no. 11: 1229. https://​doi.​org/​10.​3390/​horti​cultu​rae91​
11229​.

Kalantari, F., O. M. Tahir, R. A. Joni, and E. Fatemi. 2018. 
“Opportunities and Challenges in Sustainability of Vertical Farming: 
A Review.” Journal of Landscape Ecology 11, no. 1: 35–60. https://​doi.​
org/​10.​1515/​jleco​l-​2017-​0016.

Kaljonen, M., T. Kortetmäki, T. Tribaldos, et  al. 2021. “Justice in 
Transitions: Widening Considerations of Justice in Dietary Transition.” 
Environmental Innovation and Societal Transitions 40: 474–485. https://​
doi.​org/​10.​1016/j.​eist.​2021.​10.​007.

Kessari, M., C. Joly, A. Jaouen, and M. Jaeck. 2020. “Alternative Food 
Networks: Good Practices for Sustainable Performance.” Journal of 
Marketing Management 36, no. 15–16: 1417–1446. https://​doi.​org/​10.​
1080/​02672​57X.​2020.​1783348.

Khanal, U., C. Wilson, S. Rahman, B. L. Lee, and V. N. Hoang. 2021. 
“Smallholder Farmers' Adaptation to Climate Change and Its Potential 
Contribution to UN's Sustainable Development Goals of Zero Hunger 
and no Poverty.” Journal of Cleaner Production 281: 124999. https://​doi.​
org/​10.​1016/j.​jclep​ro.​2020.​124999.

Klerkx, L., and D. Rose. 2020. “Dealing With the Game-Changing 
Technologies of Agriculture 4.0: How Do We Manage Diversity and 
Responsibility in Food System Transition Pathways?” Global Food 
Security 24: 100347. https://​doi.​org/​10.​1016/j.​gfs.​2019.​100347.

Kortetmäki, T. 2019. “Tensions Between Food Justice and Climate 
Change Mitigation.” In Sustainable Governance and Management of 

 20544049, 2026, 2, D
ow

nloaded from
 https://rgs-ibg.onlinelibrary.w

iley.com
/doi/10.1002/geo2.70109 by Sheffield H

allam
 U

niversity, W
iley O

nline L
ibrary on [12/10/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1080/14735903.2020.1722561
https://doi.org/10.1080/14735903.2020.1722561
https://doi.org/10.3390/su132413673
https://doi.org/10.4060/cc8826en
https://www.bbc.com/news/articles/c16jypg54nko
https://doi.org/10.1016/j.erss.2022.102630
https://doi.org/10.5751/ES-14547-290112
https://doi.org/10.5751/ES-14547-290112
https://doi.org/10.4324/9780203804520
https://doi.org/10.4324/9780203804520
https://doi.org/10.1016/j.landusepol.2018.12.038
https://doi.org/10.3390/su15108140
https://doi.org/10.3390/su15108140
https://www.groundswellag.com/
https://www.groundswellag.com/
https://doi.org/10.1016/j.scs.2022.103923
https://doi.org/10.1016/j.scs.2022.103923
https://doi.org/10.1016/j.gloenvcha.2023.102707
https://doi.org/10.1016/j.gloenvcha.2023.102707
https://doi.org/10.3390/su122410355
https://doi.org/10.3390/su122410355
https://doi.org/10.1080/09669582.2020.1826498
https://doi.org/10.1016/j.eist.2021.10.003
https://doi.org/10.1016/j.eist.2021.10.003
https://doi.org/10.1007/978-3-030-89460-3
https://doi.org/10.1007/978-3-030-89460-3
https://doi.org/10.1093/advances/nmy117
https://doi.org/10.18461/ijfsd.v2i4.241
https://doi.org/10.23986/afsci.95282
https://doi.org/10.23986/afsci.95282
https://doi.org/10.1007/s10460-024-10659-z
https://doi.org/10.1080/15487733.2022.2088187
https://doi.org/10.1080/15487733.2022.2088187
https://doi.org/10.3389/fsufs.2022.1039127
https://doi.org/10.1016/j.jrurstud.2007.10.002
https://doi.org/10.1016/j.enpol.2018.02.036
https://doi.org/10.1108/JAMR-02-2019-0010
https://doi.org/10.3390/horticulturae9111229
https://doi.org/10.3390/horticulturae9111229
https://doi.org/10.1515/jlecol-2017-0016
https://doi.org/10.1515/jlecol-2017-0016
https://doi.org/10.1016/j.eist.2021.10.007
https://doi.org/10.1016/j.eist.2021.10.007
https://doi.org/10.1080/0267257X.2020.1783348
https://doi.org/10.1080/0267257X.2020.1783348
https://doi.org/10.1016/j.jclepro.2020.124999
https://doi.org/10.1016/j.jclepro.2020.124999
https://doi.org/10.1016/j.gfs.2019.100347


15 of 21Geo: Geography and Environment, 2026

Food Systems, edited by E. Vinnari and M. Vinnari, 53–58. Wageningen 
Academic. https://​doi.​org/​10.​3920/​978-​90-​8686-​892-​6_​6.

Kuhmonen, I., and M. Siltaoja. 2022. “Farming on the Margins: Just 
Transition and the Resilience of Peripheral Farms.” Environmental 
Innovation and Societal Transitions 43: 343–357. https://​doi.​org/​10.​
1016/j.​eist.​2022.​04.​011.

Laforge, J. M., B. Dale, C. Z. Levkoe, and F. Ahmed. 2021. “The Future 
of Agroecology in Canada: Embracing the Politics of Food Sovereignty.” 
Journal of Rural Studies 81: 194–202. https://​doi.​org/​10.​1016/j.​jrurs​tud.​
2020.​10.​025.

Lal, R. 2021. “Climate Change and Agriculture.” In Climate Change: 
Observed Impacts on Planet Earth, edited by T. M. Letcher, 3rd ed., 661–
686. Elsevier. https://​doi.​org/​10.​1016/​B978-​0-​12-​82157​5-​3.​00031​-​1.

Lamine, C., L. Garçon, and G. Brunori. 2019. “Territorial Agrifood 
Systems: A Franco-Italian Contribution to the Debates Over Alternative 
Food Networks in Rural Areas.” Journal of Rural Studies 68: 159–170. 
https://​doi.​org/​10.​1016/j.​jrurs​tud.​2018.​11.​007.

Lamine, C., M. Tuscano, M. Feyereisen, T. P. Castro, and S. Bui. 
2024. “Articulating Sustainable Transitions, Food Justice and Food 
Democracy: Insights From Three Social Experiments in France, 
Belgium and Brazil.” Sociologia Ruralis 64: 41–63. https://​doi.​org/​10.​
1111/​soru.​12460​.

Läpple, D., S. Thoyer, G. Van den Broeck, P. Lécole, J. Sok, and Y. de 
Mey. 2025. “Farmers' Voices in European Protests: Diverse Complaints, 
Emotional Tones and Policy Responses.” Food Policy 138: 102999. 
https://​doi.​org/​10.​1016/j.​foodp​ol.​2025.​102999.

Larson, A. M., K. Mausch, M. Bourne, et  al. 2021. “Hot Topics in 
Governance for Forests and Trees: Towards a (Just) Transformative 
Research Agenda.” Forest Policy and Economics 131: 102567. https://​doi.​
org/​10.​1016/j.​forpol.​2021.​102567.

Lezoche, M., J. E. Hernandez, M. D. M. E. A. Díaz, H. Panetto, and J. 
Kacprzyk. 2020. “Agri-Food 4.0: A Survey of the Supply Chains and 
Technologies for the Future Agriculture.” Computers in Industry 117: 
103187. https://​doi.​org/​10.​1016/j.​compi​nd.​2020.​103187.

Lonkila, A., and M. Kaljonen. 2021. “Promises of Meat and Milk 
Alternatives: An Integrative Literature Review on Emergent Research 
Themes.” Agriculture and Human Values 38, no. 3: 625–639. https://​doi.​
org/​10.​1007/​s1046​0-​020-​10184​-​9.

Low, S. A., M. Bass, D. Thilmany, and M. Castillo. 2021. “Local Foods 
Go Downstream: Exploring the Spatial Factors Driving US Food 
Manufacturing.” Applied Economic Perspectives and Policy 43, no. 3: 
896–915. https://​doi.​org/​10.​1002/​aepp.​13046​.

Lutz, J., and J. Schachinger. 2013. “Do Local Food Networks Foster 
Socio-Ecological Transitions Towards Food Sovereignty? Learning 
From Real Place Experiences.” Sustainability 5, no. 11: 4778–4796. 
https://​doi.​org/​10.​3390/​su511​4778.

Malhi, G. S., M. Kaur, and P. Kaushik. 2021. “Impact of Climate Change 
on Agriculture and Its Mitigation Strategies: A Review.” Sustainability 
13, no. 3: 1318. https://​doi.​org/​10.​3390/​su130​31318​.

Maluf, R. S., L. Burlandy, R. P. Cintrão, E. Jomalinis, T. C. Carvalho, and 
T. Tribaldos. 2022. “Sustainability, Justice and Equity in Food Systems: 
Ideas and Proposals in Dispute in Brazil.” Environmental Innovation 
and Societal Transitions 45: 183–199. https://​doi.​org/​10.​1016/j.​eist.​2022.​
10.​005.

Manikas, I., G. Malindretos, and S. Moschuris. 2019. “A Community-
Based Agro-Food Hub Model for Sustainable Farming.” Sustainability 
11, no. 4: 1017. https://​doi.​org/​10.​3390/​su110​41017​.

Martin, M., and M. J. Bustamante. 2021. “Growing-Service Systems: 
New Business Models for Modular Urban-Vertical Farming.” Frontiers in 

Sustainable Food Systems 5: 787281. https://​doi.​org/​10.​3389/​fsufs.​2021.​
787281.

Martin, S., A. Rieple, J. Chang, B. Boniface, and A. Ahmed. 2015. 
“Small Farmers and Sustainability: Institutional Barriers to Investment 
and Innovation in the Malaysian Palm Oil Industry in Sabah.” Journal 
of Rural Studies 40: 46–58. https://​doi.​org/​10.​1016/j.​jrurs​tud.​2015.​
06.​002.

McCarthy, J., D. Meredith, and C. Bonnin. 2023. “You Have to Keep 
It Going': Relational Values and Social Sustainability in Upland 
Agriculture.” Sociologia Ruralis 63, no. 3: 588–610. https://​doi.​org/​10.​
1111/​soru.​12402​.

McCauley, D., and R. Heffron. 2018. “Just Transition: Integrating 
Climate, Energy and Environmental Justice.” Energy Policy 119: 1–7. 
https://​doi.​org/​10.​1016/j.​enpol.​2018.​04.​014.

McCauley, D., V. Ramasar, R. J. Heffron, B. K. Sovacool, D. Mebratu, 
and L. Mundaca. 2019. “Energy Justice in the Transition to Low Carbon 
Energy Systems: Exploring Key Themes in Interdisciplinary Research.” 
Applied Energy 233: 916–921. https://​doi.​org/​10.​1016/j.​apene​rgy.​2018.​
10.​005.

Michel-Villarreal, R., M. Hingley, M. Canavari, and I. Bregoli. 2019. 
“Sustainability in Alternative Food Networks: A Systematic Literature 
Review.” Sustainability 11, no. 3: 859. https://​doi.​org/​10.​3390/​su110​
30859​.

Miranda, J., P. Ponce, A. Molina, and P. Wright. 2019. “Sensing, Smart 
and Sustainable Technologies for Agri-Food 4.0.” Computers in Industry 
108: 21–36. https://​doi.​org/​10.​1016/j.​compi​nd.​2019.​02.​002.

Monteiro, A., S. Santos, and P. Gonçalves. 2021. “Precision Agriculture 
for Crop and Livestock Farming—Brief Review.” Animals 11, no. 8: 
2345. https://​doi.​org/​10.​3390/​ani11​082345.

Morais-da-Silva, R. L., G. G. Reis, H. Sanctorum, and C. F. M. Molento. 
2022. “The Social Impacts of a Transition From Conventional to 
Cultivated and Plant-Based Meats: Evidence From Brazil.” Food Policy 
111: 102337. https://​doi.​org/​10.​1016/j.​foodp​ol.​2022.​102337.

Mottet, A., C. de Haan, A. Falcucci, G. Tempio, C. Opio, and P. Gerber. 
2017. “Livestock: On Our Plates or Eating at Our Table? A New Analysis 
of the Feed/Food Debate.” Global Food Security 14: 1–8. https://​doi.​org/​
10.​1016/j.​gfs.​2017.​01.​001.

Murdoch, J., T. Marsden, and J. Banks. 2000. “Quality, Nature, and 
Embeddedness: Some Theoretical Considerations in the Context of the 
Food Sector.” Economic Geography 76, no. 2: 107–125. https://​doi.​org/​
10.​2307/​144549.

Newell, P., and D. Mulvaney. 2013. “The Political Economy of the ‘Just 
Transition’.” Geographical Journal 179, no. 2: 132–140. https://​doi.​org/​
10.​1111/​geoj.​12008​.

Newton, P., and D. Blaustein-Rejto. 2021. “Social and Economic 
Opportunities and Challenges of Plant-Based and Cultured Meat for 
Rural Producers in the US.” Frontiers in Sustainable Food Systems 5: 
624270. https://​doi.​org/​10.​3389/​fsufs.​2021.​624270.

Nicholls, E., A. Ely, L. Birkin, P. Basu, and D. Goulson. 2020. “The 
Contribution of Small-Scale Food Production in Urban Areas to 
the Sustainable Development Goals: A Review and Case Study.” 
Sustainability Science 15: 1585–1599. https://​doi.​org/​10.​1007/​s1162​5-​
020-​00792​-​z.

O'Brien, T. 2023. ““We Are Shepherds, but Not Sheep”: Farmer Protest 
and Rural Identity in Bulgaria.” Rural Society 32, no. 3: 185–200. https://​
doi.​org/​10.​1080/​10371​656.​2023.​2270851.

Oglethorpe, D., and G. Heron. 2013. “Testing the Theory of Constraints 
in UK Local Food Supply Chains.” International Journal of Operations 
& Production Management 33, no. 10: 1346–1367. https://​doi.​org/​10.​
1108/​IJOPM​-​05-​2011-​0192.

 20544049, 2026, 2, D
ow

nloaded from
 https://rgs-ibg.onlinelibrary.w

iley.com
/doi/10.1002/geo2.70109 by Sheffield H

allam
 U

niversity, W
iley O

nline L
ibrary on [12/10/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.3920/978-90-8686-892-6_6
https://doi.org/10.1016/j.eist.2022.04.011
https://doi.org/10.1016/j.eist.2022.04.011
https://doi.org/10.1016/j.jrurstud.2020.10.025
https://doi.org/10.1016/j.jrurstud.2020.10.025
https://doi.org/10.1016/B978-0-12-821575-3.00031-1
https://doi.org/10.1016/j.jrurstud.2018.11.007
https://doi.org/10.1111/soru.12460
https://doi.org/10.1111/soru.12460
https://doi.org/10.1016/j.foodpol.2025.102999
https://doi.org/10.1016/j.forpol.2021.102567
https://doi.org/10.1016/j.forpol.2021.102567
https://doi.org/10.1016/j.compind.2020.103187
https://doi.org/10.1007/s10460-020-10184-9
https://doi.org/10.1007/s10460-020-10184-9
https://doi.org/10.1002/aepp.13046
https://doi.org/10.3390/su5114778
https://doi.org/10.3390/su13031318
https://doi.org/10.1016/j.eist.2022.10.005
https://doi.org/10.1016/j.eist.2022.10.005
https://doi.org/10.3390/su11041017
https://doi.org/10.3389/fsufs.2021.787281
https://doi.org/10.3389/fsufs.2021.787281
https://doi.org/10.1016/j.jrurstud.2015.06.002
https://doi.org/10.1016/j.jrurstud.2015.06.002
https://doi.org/10.1111/soru.12402
https://doi.org/10.1111/soru.12402
https://doi.org/10.1016/j.enpol.2018.04.014
https://doi.org/10.1016/j.apenergy.2018.10.005
https://doi.org/10.1016/j.apenergy.2018.10.005
https://doi.org/10.3390/su11030859
https://doi.org/10.3390/su11030859
https://doi.org/10.1016/j.compind.2019.02.002
https://doi.org/10.3390/ani11082345
https://doi.org/10.1016/j.foodpol.2022.102337
https://doi.org/10.1016/j.gfs.2017.01.001
https://doi.org/10.1016/j.gfs.2017.01.001
https://doi.org/10.2307/144549
https://doi.org/10.2307/144549
https://doi.org/10.1111/geoj.12008
https://doi.org/10.1111/geoj.12008
https://doi.org/10.3389/fsufs.2021.624270
https://doi.org/10.1007/s11625-020-00792-z
https://doi.org/10.1007/s11625-020-00792-z
https://doi.org/10.1080/10371656.2023.2270851
https://doi.org/10.1080/10371656.2023.2270851
https://doi.org/10.1108/IJOPM-05-2011-0192
https://doi.org/10.1108/IJOPM-05-2011-0192


16 of 21 Geo: Geography and Environment, 2026

Owen, L., D. Udall, A. Franklin, and M. Kneafsey. 2020. “Place-
Based Pathways to Sustainability: Exploring Alignment Between 
Geographical Indications and the Concept of Agroecology Territories 
in Wales.” Sustainability 12, no. 12: 4890. https://​doi.​org/​10.​3390/​su121​
24890​.

Paciarotti, C., and F. Torregiani. 2021. “The Logistics of the Short 
Food Supply Chain: A Literature Review.” Sustainable Production and 
Consumption 26: 428–442. https://​doi.​org/​10.​1016/j.​spc.​2020.​10.​002.

Petrovics, D., and M. Giezen. 2022. “Planning for Sustainable Urban 
Food Systems: An Analysis of the Up-Scaling Potential of Vertical 
Farming.” Journal of Environmental Planning and Management 65, no. 
5: 785–808. https://​doi.​org/​10.​1080/​09640​568.​2021.​1903404.

Poore, J., and T. Nemecek. 2018. “Reducing Food's Environmental 
Impacts Through Producers and Consumers.” Science 360, no. 6392: 
987–992. https://​doi.​org/​10.​1126/​scien​ce.​aaq0216.

Puupponen, A., S. Huttunen, T. Kortetmäki, A. Lähteenmäki-Uutela, 
and M. Kaljonen. 2023. “Justice in Finnish Food Policies.” Food Ethics 
8, no. 1: 6. https://​doi.​org/​10.​1007/​s4105​5-​022-​00117​-​z.

Rasmussen, L. V., C. Hall, E. C. Vansant, B. den Braber, and R. S. Olesen. 
2021. “Rethinking the Approach of a Global Shift Toward Plant-Based 
Diets.” One Earth 4, no. 9: 1201–1204. https://​doi.​org/​10.​1016/j.​oneear.​
2021.​08.​018.

Renting, H., T. K. Marsden, and J. Banks. 2003. “Understanding 
Alternative Food Networks: Exploring the Role of Short Food Supply 
Chains in Rural Development.” Environment and Planning A 35, no. 3: 
393–411. https://​doi.​org/​10.​1068/​a3510​.

Robins, N., A. Gouldson, W. Irwin, and A. Sudmant. 2019. “Investing 
in a Just Transition in the UK: How Investors Can Integrate Social 
Impact and Place-Based Financing into Climate Strategies.” Grantham 
Research Institute on Climate Change and the Environment, London 
School of Economics and Political Science. https://​www.​lse.​ac.​uk/​grant​
hamin​stitu​te/​wp-​conte​nt/​uploa​ds/​2019/​02/​Inves​ting-​in-​a-​just-​trans​
ition​-​in-​the-​UK_​Full-​polic​y-​report_​40pp-​2.​pdf.

Rossi, A., S. Bui, and T. Marsden. 2019. “Redefining Power Relations 
in Agrifood Systems.” Journal of Rural Studies 68: 147–158. https://​doi.​
org/​10.​1016/j.​jrurs​tud.​2019.​01.​002.

Rucabado-Palomar, T., and M. Cuéllar-Padilla. 2020. “Short Food 
Supply Chains for Local Food: A Difficult Path.” Renewable Agriculture 
and Food Systems 35, no. 2: 182–191. https://​doi.​org/​10.​1017/​S1742​17051​
800039X.

Saruchera, F., and S. Mpunzi. 2023. “Digital Capital and Food 
Agricultural SMEs: Examining the Effects on SME Performance, 
Inequalities, and Government Role.” Cogent Business & Management 10, 
no. 1: 2191304. https://​doi.​org/​10.​1080/​23311​975.​2023.​2191304.

Schwarz, A., P. Fischer, and R. Weinrich. 2024. “Unlocking the Value 
and Transitional Purpose of Plant-Based Meat Alternative Companies 
in the German Market.” Sustainable Futures 7: 100183. https://​doi.​org/​
10.​1016/j.​sftr.​2024.​100183.

Sexton, A. E., T. Garnett, and J. Lorimer. 2019. “Framing the Future 
of Food: The Contested Promises of Alternative Proteins.” Environment 
and Planning E: Nature and Space 2, no. 1: 47–72. https://​doi.​org/​10.​
1177/​25148​48619​827009.

Specht, K., R. Siebert, S. Thomaier, et al. 2015. “Zero-Acreage Farming 
in the City of Berlin: An Aggregated Stakeholder Perspective on 
Potential Benefits and Challenges.” Sustainability 7, no. 4: 4511–4523. 
https://​doi.​org/​10.​3390/​su704​4511.

Statista. 2022. “Estimated Number of Small and Medium Sized Enterprises 
(SMEs) Worldwide from 2000 to 2021, by Region (in Millions).” Statista 
Inc. https://​www-​stati​sta-​com.​hallam.​idm.​oclc.​org/​stati​stics/​​12615​98/​
globa​l-​smes-​by-​region/​.

Takagaki, M., H. Hara, and T. Kozai. 2020. “Micro-and Mini-PFALs for 
Improving the Quality of Life in Urban Areas.” In Plant Factory: An 
Indoor Vertical Farming System for Efficient Quality Food Production, 
edited by T. Kozai, G. Niu, and M. Takagaki, 2nd ed., 117–128. Academic 
Press. https://​doi.​org/​10.​1016/​B978-​0-​12-​81669​1-​8.​00006​-​6.

Thomaier, S., K. Specht, D. Henckel, et  al. 2014. “Farming in and on 
Urban Buildings: Present Practice and Specific Novelties of Zero-
Acreage Farming (ZFarming).” Renewable Agriculture and Food 
Systems 30, no. 1: 43–54. https://​doi.​org/​10.​1017/​S1742​17051​4000143.

Timmermann, C. 2020. Social Justice and Agricultural Innovation. 
Spring. https://​doi.​org/​10.​1007/​978-​3-​030-​56193​-​2.

Todorovic, V., M. Maslaric, S. Bojic, M. Jokic, D. Mircetic, and S. 
Nikolicic. 2018. “Solutions for More Sustainable Distribution in the 
Short Food Supply Chains.” Sustainability 10, no. 10: 3481. https://​doi.​
org/​10.​3390/​su101​03481​.

Tregear, A. 2011. “Progressing Knowledge in Alternative and Local 
Food Networks: Critical Reflections and a Research Agenda.” Journal 
of Rural Studies 27, no. 4: 419–430. https://​doi.​org/​10.​1016/j.​jrurs​tud.​
2011.​06.​003.

Tribaldos, T., and T. Kortetmäki. 2022. “Just Transition Principles and 
Criteria for Food Systems and Beyond.” Environmental Innovation and 
Societal Transitions 43: 244–256. https://​doi.​org/​10.​1016/j.​eist.​2022.​
04.​005.

Tschersich, J., and K. P. Kok. 2022. “Deepening Democracy for 
the Governance Toward Just Transitions in Agri-Food Systems.” 
Environmental Innovation and Societal Transitions 43: 358–374. https://​
doi.​org/​10.​1016/j.​eist.​2022.​04.​012.

Tschersich, J., S. Sievers-Glotzbach, N. Gmeiner, and L. Kliem. 2023. 
“The Transformative Potential of Seed Commons: Applying the Social-
Ecological Transformation Framework to Agri-Food Systems.” Journal of 
Rural Studies 97: 290–302. https://​doi.​org/​10.​1016/j.​jrurs​tud.​2022.​12.​005.

United Nations Development Programme. 2024. “Vertical Farming: A 
Solution for Sustainable Local Development.” UNDP Belarus. https://​
www.​undp.​org/​belar​us/​stori​es/​verti​cal-​farmi​ng-​solut​ion-​susta​inabl​e-​
local​-​devel​opment.

Upham, P., B. Sovacool, and B. Ghosh. 2022. “Just Transitions for 
Industrial Decarbonisation: A Framework for Innovation, Participation, 
and Justice.” Renewable and Sustainable Energy Reviews 167: 112699. 
https://​doi.​org/​10.​1016/j.​rser.​2022.​112699.

U.S. Small Business Administration. 2023. “Small Business Facts: Small 
Businesses in Rural Areas [Fact Sheet].” https://​advoc​acy.​sba.​gov/​2023/​
08/​22/​small​-​busin​esses​-​in-​rural​-​areas/​​.

Valverde, R. O., P. A. Mesías, and J. Peris-Blanes. 2022. “Just Transitions 
Through Agroecological Innovations in Family Farming in Guatemala: 
Enablers and Barriers Towards Gender Equality.” Environmental 
Innovation and Societal Transitions 45: 228–245. https://​doi.​org/​10.​
1016/j.​eist.​2022.​11.​002.

Van Delden, S. H., M. SharathKumar, M. Butturini, et al. 2021. “Current 
Status and Future Challenges in Implementing and Upscaling Vertical 
Farming Systems.” Nature Food 2, no. 12: 944–956. https://​doi.​org/​10.​
1038/​s4301​6-​021-​00402​-​w.

Vatistas, C., D. D. Avgoustaki, and T. Bartzanas. 2022. “A Systematic 
Literature Review on Controlled-Environment Agriculture: How 
Vertical Farms and Greenhouses Can Influence the Sustainability 
and Footprint of Urban Microclimate With Local Food Production.” 
Atmosphere 13, no. 8: 1258. https://​doi.​org/​10.​3390/​atmos​13081258.

Vinnari, M., and E. Vinnari. 2014. “A Framework for Sustainability 
Transition: The Case of Plant-Based Diets.” Journal of Agricultural 
and Environmental Ethics 27: 369–396. https://​doi.​org/​10.​1007/​s1080​
6-​013-​9468-​5.

 20544049, 2026, 2, D
ow

nloaded from
 https://rgs-ibg.onlinelibrary.w

iley.com
/doi/10.1002/geo2.70109 by Sheffield H

allam
 U

niversity, W
iley O

nline L
ibrary on [12/10/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.3390/su12124890
https://doi.org/10.3390/su12124890
https://doi.org/10.1016/j.spc.2020.10.002
https://doi.org/10.1080/09640568.2021.1903404
https://doi.org/10.1126/science.aaq0216
https://doi.org/10.1007/s41055-022-00117-z
https://doi.org/10.1016/j.oneear.2021.08.018
https://doi.org/10.1016/j.oneear.2021.08.018
https://doi.org/10.1068/a3510
https://www.lse.ac.uk/granthaminstitute/wp-content/uploads/2019/02/Investing-in-a-just-transition-in-the-UK_Full-policy-report_40pp-2.pdf
https://www.lse.ac.uk/granthaminstitute/wp-content/uploads/2019/02/Investing-in-a-just-transition-in-the-UK_Full-policy-report_40pp-2.pdf
https://www.lse.ac.uk/granthaminstitute/wp-content/uploads/2019/02/Investing-in-a-just-transition-in-the-UK_Full-policy-report_40pp-2.pdf
https://doi.org/10.1016/j.jrurstud.2019.01.002
https://doi.org/10.1016/j.jrurstud.2019.01.002
https://doi.org/10.1017/S174217051800039X
https://doi.org/10.1017/S174217051800039X
https://doi.org/10.1080/23311975.2023.2191304
https://doi.org/10.1016/j.sftr.2024.100183
https://doi.org/10.1016/j.sftr.2024.100183
https://doi.org/10.1177/2514848619827009
https://doi.org/10.1177/2514848619827009
https://doi.org/10.3390/su7044511
https://www-statista-com.hallam.idm.oclc.org/statistics/1261598/global-smes-by-region/
https://www-statista-com.hallam.idm.oclc.org/statistics/1261598/global-smes-by-region/
https://doi.org/10.1016/B978-0-12-816691-8.00006-6
https://doi.org/10.1017/S1742170514000143
https://doi.org/10.1007/978-3-030-56193-2
https://doi.org/10.3390/su10103481
https://doi.org/10.3390/su10103481
https://doi.org/10.1016/j.jrurstud.2011.06.003
https://doi.org/10.1016/j.jrurstud.2011.06.003
https://doi.org/10.1016/j.eist.2022.04.005
https://doi.org/10.1016/j.eist.2022.04.005
https://doi.org/10.1016/j.eist.2022.04.012
https://doi.org/10.1016/j.eist.2022.04.012
https://doi.org/10.1016/j.jrurstud.2022.12.005
https://www.undp.org/belarus/stories/vertical-farming-solution-sustainable-local-development
https://www.undp.org/belarus/stories/vertical-farming-solution-sustainable-local-development
https://www.undp.org/belarus/stories/vertical-farming-solution-sustainable-local-development
https://doi.org/10.1016/j.rser.2022.112699
https://advocacy.sba.gov/2023/08/22/small-businesses-in-rural-areas/
https://advocacy.sba.gov/2023/08/22/small-businesses-in-rural-areas/
https://doi.org/10.1016/j.eist.2022.11.002
https://doi.org/10.1016/j.eist.2022.11.002
https://doi.org/10.1038/s43016-021-00402-w
https://doi.org/10.1038/s43016-021-00402-w
https://doi.org/10.3390/atmos13081258
https://doi.org/10.1007/s10806-013-9468-5
https://doi.org/10.1007/s10806-013-9468-5


17 of 21Geo: Geography and Environment, 2026

Wald, N., and D. P. Hill. 2016. “‘Rescaling’ Alternative Food Systems: 
From Food Security to Food Sovereignty.” Agriculture and Human 
Values 33: 203–213. https://​doi.​org/​10.​1007/​s1046​0-​015-​9623-​x.

Walsh, L. 2021. “Optimising the World's First Underground Farm.” 
https://​www.​turing.​ac.​uk/​about​-​us/​impact/​optim​ising​-​world​s-​first​-​
under​groun​d-​farm.

Wang, X., and K. Lo. 2021. “Just Transition: A Conceptual Review.” 
Energy Research & Social Science 82: 102291. https://​doi.​org/​10.​1016/j.​
erss.​2021.​102291.

Ward, N. 2023. Net Zero, Food and Farming: Climate Change and the UK 
Agri-Food System. Taylor & Francis.

Watts, D. C. H., B. Ilbery, and D. Maye. 2005. “Making Reconnections 
in Agro-Food Geography: Alternative Systems of Food Provision.” 
Progress in Human Geography 29, no. 1: 22–40. https://​doi.​org/​10.​1191/​
03091​32505​ph526oa.

While, A., and W. Eadson. 2019. “Households in Place: Socio-Spatial 
(Dis) Advantage in Energy-Carbon Restructuring.” European Planning 
Studies 27, no. 8: 1626–1645. https://​doi.​org/​10.​1080/​09654​313.​2019.​
1595533.

Whitfield, S., M. Apgar, C. Chabvuta, et  al. 2021. “A Framework for 
Examining Justice in Food System Transformations Research.” Nature 
Food 2, no. 6: 383–385. https://​doi.​org/​10.​1038/​s4301​6-​021-​00304​-​x.

World Economic Forum. 2019. “Meat: The Future Series – Options for 
the Livestock Sector in Developing and Emerging Economies to 2030 and 
Beyond [White Paper].” World Economic Forum. https://​www3.​wefor​
um.​org/​docs/​White_​Paper_​Lives​tock_​Emerg​ing%​20Eco​nomies.​pdf.

World Economic Forum. 2021. “World's First Underground Farm Grows 
Sustainable Vegetables.” https://​www.​wefor​um.​org/​stori​es/​2021/​04/​
under​groun​d-​veget​able-​garde​n-​susta​inabl​e-​farmi​ng/​.

Yadav, V. S., A. R. Singh, R. D. Raut, S. K. Mangla, S. Luthra, and A. 
Kumar. 2022. “Exploring the Application of Industry 4.0 Technologies 
in the Agricultural Food Supply Chain: A Systematic Literature 
Review.” Computers & Industrial Engineering 169: 108304. https://​doi.​
org/​10.​1016/j.​cie.​2022.​108304.

York, R., and S. E. Bell. 2019. “Energy Transitions or Additions?: Why 
a Transition From Fossil Fuels Requires More Than the Growth of 
Renewable Energy.” Energy Research & Social Science 51: 40–43. https://​
doi.​org/​10.​1016/j.​erss.​2019.​01.​008.

Zambon, I., M. Cecchini, G. Egidi, M. G. Saporito, and A. Colantoni. 
2019. “Revolution 4.0: Industry vs. Agriculture in a Future Development 
for SMEs.” Processes 7, no. 1: 36. https://​doi.​org/​10.​3390/​pr701​0036.

Zhai, Z., J. F. Martínez, V. Beltran, and N. L. Martínez. 2020. “Decision 
Support Systems for Agriculture 4.0: Survey and Challenges.” 
Computers and Electronics in Agriculture 170: 105256. https://​doi.​org/​
10.​1016/j.​compag.​2020.​105256.

Zoll, F., K. Specht, and R. Siebert. 2021. “Alternative = Transformative? 
Investigating Drivers of Transformation in Alternative Food Networks 
in Germany.” Sociologia Ruralis 61, no. 3: 638–659. https://​doi.​org/​10.​
1111/​soru.​12350​.

Appendix 1

Search Terms

Search terms

1.	 ‘Agri-food’ AND ‘SMEs’ AND ‘Just Transitions’

2.	 ‘Agri-Food’ AND ‘Small Enterprises’ AND ‘Transitions’

3.	 ‘Small and Medium Enterprises’ AND ‘Agri-food’ AND ‘Justice’ 
OR ‘Inequalities’

4.	 ‘Agri-food’ AND ‘SME’ AND ‘Transition’ AND ‘Justice’

5.	 agri* AND food* AND ‘SME’ AND ‘Transition’ AND ‘Justice’

6.	 ‘Agri-Food’ AND ‘SME’ AND ‘Transformation’ AND ‘Justice’

7.	 agri* AND ‘Inequalities’ AND ‘Food’ AND ‘SME’ AND 
‘Transition’

8.	 agri* AND ‘Small Business’ AND ‘Equitable’ AND ‘Food’ AND 
‘Transition’

9.	‘Equitable’ AND ‘Transition’ AND ‘SME’ AND ‘Agri-Food’

10.	‘Agriculture’ AND ‘Transition’ AND ‘Justice’ AND ‘Small 
business’

11.	‘Agri- Food’ AND ‘Manufacturing’ AND ‘SME’ AND 
‘Transition’ AND ‘Justice’

12.	sustainab* AND ‘Justice’ AND ‘SME’ AND ‘Agri-food’

13.	‘Agri-Food Production’ AND ‘SME’ AND ‘Transition’ AND 
‘Justice’

14.	‘Food Retail’ AND ‘SME’ AND ‘Transition’ AND ‘Justice’

15.	‘Agri’ AND ‘Food’ AND ‘Small Businesses’ AND ‘Just 
Transitions’

16.	‘Equitable Food’ AND ‘SME’ AND ‘Transition’

17.	‘Justice’ AND ‘Net zero’ AND ‘SME’ AND ‘Agri-food’

18.	‘Agriculture’ AND ‘Just transition’ AND ‘Small business’

19.	‘Agriculture’ AND ‘Equitable transition’ AND ‘SME’

20.	‘Agriculture’ AND ‘Just transition’ AND ‘SME’

21.	‘Small-medium Enterprise’ AND ‘Just transition’ AND 
‘Agriculture’

22.	‘Just Transitions’ AND ‘Agri-food’

23.	‘Agri-food’ AND ‘Decarbonisation’

24.	‘Agri-food’ AND ‘Low-carbon’ AND ‘Transitions’

25.	‘Agri-food’ AND ‘Net-zero’ AND ‘Transitions’

26.	‘Agri-food’ AND ‘Sustainability Transitions’

 20544049, 2026, 2, D
ow

nloaded from
 https://rgs-ibg.onlinelibrary.w

iley.com
/doi/10.1002/geo2.70109 by Sheffield H

allam
 U

niversity, W
iley O

nline L
ibrary on [12/10/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1007/s10460-015-9623-x
https://www.turing.ac.uk/about-us/impact/optimising-worlds-first-underground-farm
https://www.turing.ac.uk/about-us/impact/optimising-worlds-first-underground-farm
https://doi.org/10.1016/j.erss.2021.102291
https://doi.org/10.1016/j.erss.2021.102291
https://doi.org/10.1191/0309132505ph526oa
https://doi.org/10.1191/0309132505ph526oa
https://doi.org/10.1080/09654313.2019.1595533
https://doi.org/10.1080/09654313.2019.1595533
https://doi.org/10.1038/s43016-021-00304-x
https://www3.weforum.org/docs/White_Paper_Livestock_Emerging Economies.pdf
https://www3.weforum.org/docs/White_Paper_Livestock_Emerging Economies.pdf
https://www.weforum.org/stories/2021/04/underground-vegetable-garden-sustainable-farming/
https://www.weforum.org/stories/2021/04/underground-vegetable-garden-sustainable-farming/
https://doi.org/10.1016/j.cie.2022.108304
https://doi.org/10.1016/j.cie.2022.108304
https://doi.org/10.1016/j.erss.2019.01.008
https://doi.org/10.1016/j.erss.2019.01.008
https://doi.org/10.3390/pr7010036
https://doi.org/10.1016/j.compag.2020.105256
https://doi.org/10.1016/j.compag.2020.105256
https://doi.org/10.1111/soru.12350
https://doi.org/10.1111/soru.12350


18 of 21 Geo: Geography and Environment, 2026

Appendix 2

Articles Identified for Full Review

1 de Bruin, A., de Boer, I. J., Faber, N. R., de Jong, G., 
Termeer, K. J., & de Olde, E. M. (2023). Easier said than 

defined? Conceptualising justice in food system transitions. 
Agriculture and Human Values, 41, 345–362. https://​doi.​org/​

10.​1007/​s1046​0-​023-​10482​-​y.

2 Whitfield, S., Apgar, M., Chabvuta, C., Challinor, 
A., Deering, K., Dougill, A., … & Vincent, K. (2021). 
A framework for examining justice in food system 

transformations research. Nature Food, 2(6), 383–385. 
https://​doi.​org/​10.​1038/​s4301​6-​021-​00304​-​x.

3 Huttunen, S., Turunen, A., & Kaljonen, M. (2022). 
Participation for just governance of food-system transition. 
Sustainability: Science, Practice and Policy, 18(1), 500–514. 

https://​doi.​org/​10.​1080/​15487​733.​2022.​2088187.

4 Puupponen, A., Huttunen, S., Kortetmäki, T., Lähteenmäki-
Uutela, A., & Kaljonen, M. (2023). Justice in Finnish Food 
Policies. Food Ethics, 8(1), 6. https://​doi.​org/​10.​1007/​s4105​

5-​022-​00117​-​z.

5 Tschersich, J., & Kok, K. P. (2022). Deepening democracy for 
the governance towards just transitions in agri-food systems. 

Environmental Innovation and Societal Transitions, 43, 
358–374. https://​doi.​org/​10.​1016/j.​eist.​2022.​04.​012.

6 Manikas, I., Malindretos, G., & Moschuris, S. (2019). A 
community-based Agro-Food Hub model for sustainable 

farming. Sustainability, 11(4), 1017. https://​doi.​org/​10.​3390/​
su511​4778.

7 Kaljonen, M., Kortetmäki, T., Tribaldos, T., Huttunen, S., 
Karttunen, K., Maluf, R. S., … & Valsta, L. (2021). Justice 

in transitions: Widening considerations of justice in 
dietary transition. Environmental Innovation and Societal 

Transitions, 40, 474–485. https://​doi.​org/​10.​1016/j.​eist.​2021.​
10.​007.

8 Maluf, R. S., Burlandy, L., Cintrão, R. P., Jomalinis, E., 
Carvalho, T. C., & Tribaldos, T. (2022). Sustainability, 

justice and equity in food systems: Ideas and proposals in 
dispute in Brazil. Environmental Innovation and Societal 

Transitions, 45, 183–199. https://​doi.​org/​10.​1016/j.​eist.​2022.​
10.​005.

9 Tribaldos, T., & Kortetmäki, T. (2022). Just transition 
principles and criteria for food systems and beyond. 

Environmental Innovation and Societal Transitions, 43, 
244–256. https://​doi.​org/​10.​1016/j.​eist.​2022.​04.​005.

10 Kuhmonen, I., & Siltaoja, M. (2022). Farming on the 
margins: Just transition and the resilience of peripheral 

farms. Environmental Innovation and Societal Transitions, 
43, 343–357. https://​doi.​org/​10.​1016/j.​eist.​2022.​04.​011.

11 McCauley, D., Ramasar, V., Heffron, R. J., Sovacool, B. K., 
Mebratu, D., & Mundaca, L. (2019). Energy justice in the 
transition to low carbon energy systems: Exploring key 

themes in interdisciplinary research. Applied Energy, 233, 
916–921. https://​doi.​org/​10.​1016/j.​apene​rgy.​2018.​10.​005.

12 Timmermann, C. (2020). Social justice and agricultural 
innovation. Springer. https://​doi.​org/​10.​1007/​978-​3-​030-​

56193​-​2.

13 Hebinck, A., Klerkx, L., Elzen, B., Kok, K. P., König, B., 
Schiller, K., … & von Wirth, T. (2021). Beyond food for 
thought–Directing sustainability transitions research 
to address fundamental change in agri-food systems. 

Environmental Innovation and Societal Transitions, 41, 
81–85. https://​doi.​org/​10.​1016/j.​eist.​2021.​10.​003.

14 Coulson, H., & Milbourne, P. (2021). Food justice for all?: 
searching for the ‘justice multiple’ in UK food movements. 

Agriculture and Human Values, 38, 43–58. https://​doi.​org/​10.​
1007/​s1046​0-​020-​10142​-​5.

15 Borsellino, V., Schimmenti, E., & El Bilali, H. (2020). Agri-
food markets towards sustainable patterns. Sustainability, 

12(6), 2193. https://​doi.​org/​10.​3390/​su120​62193​.

16 Tschersich, J., Sievers-Glotzbach, S., Gmeiner, N., & Kliem, 
L. (2023). The transformative potential of Seed Commons: 
Applying the social-ecological transformation framework 
to agri-food systems. Journal of Rural Studies, 97, 290–302. 

https://​doi.​org/​10.​1016/j.​jrurs​tud.​2022.​12.​005.

17 Hale, J., Schipanski, M., & Carolan, M. (2021). Just wheat 
transitions?: working towards constructive structural 

changes in wheat production. Local Environment, 26(1), 
43–59.

18 Jani, A., Exner, A., Braun, R., Braun, B., Torri, L., 
Verhoeven, S., … & Woollhead, C. (2022). Transitions to 

food democracy through multilevel governance. Frontiers 
in Sustainable Food Systems, 6, 541. https://​doi.​org/​10.​3389/​

fsufs.​2022.​1039127.

19 Gori, F., & Castellini, A. (2023). Alternative Food Networks 
and Short Food Supply Chains: A Systematic Literature 
Review Based on a Case Study Approach. Sustainability, 

15(10), 8140. https://​doi.​org/​10.​3390/​su151​08140​.

20 Valverde, R. O., Mesías, P. A., & Peris-Blanes, J. (2022). Just 
transitions through agroecological innovations in family 

farming in Guatemala: enablers and barriers towards gender 
equality. Environmental Innovation and Societal Transitions, 

45, 228–245. https://​doi.​org/​10.​1016/j.​eist.​2022.​11.​002.

21 Larson, A. M., Mausch, K., Bourne, M., Luttrell, C., 
Schoneveld, G., Cronkleton, P., … & Stoian, D. (2021). 

Hot topics in governance for forests and trees: Towards a 
(just) transformative research agenda. Forest Policy and 

Economics, 131, 102567. https://​doi.​org/​10.​1016/j.​jrurs​tud.​
2018.​11.​007.

22 Fanzo, J., Haddad, L., Schneider, K. R., Béné, C., Covic, 
N. M., Guarin, A., … & Moncayo, J. R. (2021). Rigorous 

monitoring is necessary to guide food system transformation 
in the countdown to the 2030 global goals. Food Policy, 104, 

102163.

23 de Boon, A., Dressel, S., Sandström, C., & Rose, D. C. (2023). 
A psychometric approach to assess justice perceptions in 
support of the governance of agricultural sustainability 

transitions. Environmental Innovation and Societal 
Transitions, 46, 100694. https://​doi.​org/​10.​1016/j.​eist.​2023.​

100694.

24 Härri, A., Levänen, J., & Koistinen, K. (2020). Marginalised 
small-scale farmers as actors in just circular-economy 

transitions: Exploring opportunities to circulate crop residue 
as raw material in India. Sustainability, 12(24), 10355. 

https://​doi.​org/​10.​3390/​su122​410355.

 20544049, 2026, 2, D
ow

nloaded from
 https://rgs-ibg.onlinelibrary.w

iley.com
/doi/10.1002/geo2.70109 by Sheffield H

allam
 U

niversity, W
iley O

nline L
ibrary on [12/10/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1007/s10460-023-10482-y
https://doi.org/10.1007/s10460-023-10482-y
https://doi.org/10.1038/s43016-021-00304-x
https://doi.org/10.1080/15487733.2022.2088187
https://doi.org/10.1007/s41055-022-00117-z
https://doi.org/10.1007/s41055-022-00117-z
https://doi.org/10.1016/j.eist.2022.04.012
https://doi.org/10.3390/su5114778
https://doi.org/10.3390/su5114778
https://doi.org/10.1016/j.eist.2021.10.007
https://doi.org/10.1016/j.eist.2021.10.007
https://doi.org/10.1016/j.eist.2022.10.005
https://doi.org/10.1016/j.eist.2022.10.005
https://doi.org/10.1016/j.eist.2022.04.005
https://doi.org/10.1016/j.eist.2022.04.011
https://doi.org/10.1016/j.apenergy.2018.10.005
https://doi.org/10.1007/978-3-030-56193-2
https://doi.org/10.1007/978-3-030-56193-2
https://doi.org/10.1016/j.eist.2021.10.003
https://doi.org/10.1007/s10460-020-10142-5
https://doi.org/10.1007/s10460-020-10142-5
https://doi.org/10.3390/su12062193
https://doi.org/10.1016/j.jrurstud.2022.12.005
https://doi.org/10.3389/fsufs.2022.1039127
https://doi.org/10.3389/fsufs.2022.1039127
https://doi.org/10.3390/su15108140
https://doi.org/10.1016/j.eist.2022.11.002
https://doi.org/10.1016/j.jrurstud.2018.11.007
https://doi.org/10.1016/j.jrurstud.2018.11.007
https://doi.org/10.1016/j.eist.2023.100694
https://doi.org/10.1016/j.eist.2023.100694
https://doi.org/10.3390/su122410355


19 of 21Geo: Geography and Environment, 2026

25 Bui, S., Costa, I., De Schutter, O., Dedeurwaerdere, T., 
Hudon, M., & Feyereisen, M. (2019). Systemic ethics 
and inclusive governance: two key prerequisites for 

sustainability transitions of agri-food systems. Agriculture 
and Human Values, 36, 277–288. https://​doi.​org/​10.​1007/​

s1046​0-​019-​09917​-​2.

26 Beaton-Wells, C., & Paul-Taylor, J. (2017). Problematising 
supermarket–supplier relations: dual perspectives of 

competition and fairness. Griffith Law Review, 26(1), 28–64. 
https://​doi.​org/​10.​1080/​10383​441.​2017.​1355729.

27 Gajdić, D., Mesić, Ž., & Petljak, K. (2021). Preliminary 
research about producers' perceptions of relationship quality 

with retailers in the supply chain of organic food products 
in Croatia. Sustainability, 13(24), 13673. https://​doi.​org/​10.​

3390/​su132​413673.

28 Coral, C., & Mithöfer, D. (2023). Contemporary narratives 
about asymmetries in responsibility in global agri-food 

value chains: the case of the Ecuadorian stakeholders in the 
banana value chain. Agriculture and Human Values, 40(3), 

1019–1038. https://​doi.​org/​10.​1007/​s1046​0-​022-​10405​-​3.

29 Fanzo, J., & Miachon, L. (2023). Harnessing the connectivity 
of climate change, food systems and diets: Taking action to 

improve human and planetary health. Anthropocene, 42, 
100381. https://​doi.​org/​10.​1016/j.​ancene.​2023.​100381.

30 Gaitán-Cremaschi, D., Klerkx, L., Duncan, J., Trienekens, J. 
H., Huenchuleo, C., Dogliotti, S., … & Rossing, W. A. (2020). 

Sustainability transition pathways through ecological 
intensification: an assessment of vegetable food systems in 
Chile. International Journal of Agricultural Sustainability, 

18(2), 131–150. https://​doi.​org/​10.​1080/​14735​903.​2020.​
1722561.

31 Saruchera, F., & Mpunzi, S. (2023). Digital capital and 
food agricultural SMEs: Examining the effects on SME 
performance, inequalities, and government role. Cogent 

Business & Management, 10(1), 2191304. https://​doi.​org/​10.​
1080/​23311​975.​2023.​2191304.

32 Kerr, R. B., Postigo, J. C., Smith, P., Cowie, A., Singh, P. 
K., Rivera-Ferre, M., … & Neufeldt, H. (2023). Agroecology 
as a transformative approach to tackle climatic, food, and 

ecosystemic crises. Current Opinion in Environmental 
Sustainability, 62, 101275. https://​doi.​org/​10.​1016/j.​cosust.​

2023.​101275.

33 Schneider, C., Coudel, E., Cammelli, F., & Sablayrolles, P. 
(2015). Small-scale farmers' needs to end deforestation: 

insights for REDD+ in São Felix do Xingu (Pará, Brazil). 
International Forestry Review, 17(1), 124–142. https://​doi.​

org/​10.​1505/​14655​48158​14668963.

34 Harrahill, K., Macken-Walsh, Á., & O'Neill, E. (2023). 
Prospects for the bioeconomy in achieving a Just Transition: 

perspectives from Irish beef farmers on future pathways. 
Journal of Rural Studies, 100, 103020. https://​doi.​org/​10.​

1016/j.​jrurs​tud.​2023.​103020.

35 Allen, P. (2010). Realising justice in local food systems. 
Cambridge Journal of Regions, Economy and Society, 3(2), 

295–308. https://​doi.​org/​10.​1093/​cjres/​​rsq015.

36 Connolly, R., Bogue, J., & Repar, L. (2022). Farmers' markets 
as resilient alternative market structures in a sustainable 

global food system: A small firm growth perspective. 
Sustainability, 14(18), 11626. https://​doi.​org/​10.​3390/​su141​

811626.

37 Hvitsand, C., Raanaas, R. K., Gjøtterud, S., & Nicolaysen, 
A. M. (2022). Establishing an Agri-food living lab for 

sustainability transitions: Methodological insight from a 
case of strengthening the niche of organic vegetables in the 

Vestfold region in Norway. Agricultural systems, 199, 103403. 
https://​doi.​org/​10.​1016/j.​agsy.​2022.​103403.

38 Hatipoglu, B., & Inelmen, K. (2021). Effective management 
and governance of Slow Food's Earth Markets as a driver 

of sustainable consumption and production. Journal of 
Sustainable Tourism, 29(11–12), 1970–1988. https://​doi.​org/​

10.​1080/​09669​582.​2020.​1826498.

39 Krzyzanowski Guerra, K., Hanks, A. S., Plakias, Z. T., 
Huser, S., Redfern, T., & Garner, J. A. (2021). Local value 

chain models of healthy food access: a qualitative study of 
two approaches. Nutrients, 13(11), 4145. https://​doi.​org/​10.​

3390/​nu131​14145​.

40 Dedeurwaerdere, T., De Schutter, O., Hudon, M., Mathijs, 
E., Annaert, B., Avermaete, T., … & Vivero, J. L. (2017). The 
governance features of social enterprise and social network 

activities of collective food buying groups. Ecological 
Economics, 140, 123–135. https://​doi.​org/​10.​1016/j.​ecole​con.​

2017.​04.​018.

41 Isgren, E., & Ness, B. (2017). Agroecology to promote just 
sustainability transitions: Analysis of a civil society network 

in the Rwenzori Region, Western Uganda. Sustainability, 
9(8), 1357. https://​doi.​org/​10.​3390/​su908​1357.

42 Laforge, J. M., Dale, B., Levkoe, C. Z., & Ahmed, F. (2021). 
The future of agroecology in Canada: Embracing the politics 

of food sovereignty. Journal of Rural Studies, 81, 194–202. 
https://​doi.​org/​10.​1016/j.​jrurs​tud.​2020.​10.​025.

43 Davies, A. R., Rut, M., & Feeney, J. K. (2022). Seeds of 
change? Social practices of urban community seed sharing 

initiatives for just transitions to sustainability. Local 
Environment, 27(6), 784–799. https://​doi.​org/​10.​1080/​13549​

839.​2022.​2077714.

44 Shilomboleni, H., Recha, J., Radeny, M., & Osumba, J. 
(2023). Scaling climate resilient seed systems through 
SMEs in Eastern and Southern Africa: challenges and 

opportunities. Climate and Development, 15(3), 177–187. 
https://​doi.​org/​10.​1080/​17565​529.​2022.​2073956.

45 Rosenstock, T. S., Lubberink, R., Gondwe, S., Manyise, 
T., & Dentoni, D. (2020). Inclusive and adaptive business 

models for climate-smart value creation. Current Opinion in 
Environmental Sustainability, 42, 76–81. https://​doi.​org/​10.​

1016/j.​cosust.​2019.​12.​005.

46 Schelle, C., & Pokorny, B. (2021). How Inclusive Is Inclusive? 
A Critical Analysis of an Agribusiness Initiative in Kenya. 
Sustainability, 13(19), 10937. https://​doi.​org/​10.​3390/​su131​

910937.

 20544049, 2026, 2, D
ow

nloaded from
 https://rgs-ibg.onlinelibrary.w

iley.com
/doi/10.1002/geo2.70109 by Sheffield H

allam
 U

niversity, W
iley O

nline L
ibrary on [12/10/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1007/s10460-019-09917-2
https://doi.org/10.1007/s10460-019-09917-2
https://doi.org/10.1080/10383441.2017.1355729
https://doi.org/10.3390/su132413673
https://doi.org/10.3390/su132413673
https://doi.org/10.1007/s10460-022-10405-3
https://doi.org/10.1016/j.ancene.2023.100381
https://doi.org/10.1080/14735903.2020.1722561
https://doi.org/10.1080/14735903.2020.1722561
https://doi.org/10.1080/23311975.2023.2191304
https://doi.org/10.1080/23311975.2023.2191304
https://doi.org/10.1016/j.cosust.2023.101275
https://doi.org/10.1016/j.cosust.2023.101275
https://doi.org/10.1505/146554815814668963
https://doi.org/10.1505/146554815814668963
https://doi.org/10.1016/j.jrurstud.2023.103020
https://doi.org/10.1016/j.jrurstud.2023.103020
https://doi.org/10.1093/cjres/rsq015
https://doi.org/10.3390/su141811626
https://doi.org/10.3390/su141811626
https://doi.org/10.1016/j.agsy.2022.103403
https://doi.org/10.1080/09669582.2020.1826498
https://doi.org/10.1080/09669582.2020.1826498
https://doi.org/10.3390/nu13114145
https://doi.org/10.3390/nu13114145
https://doi.org/10.1016/j.ecolecon.2017.04.018
https://doi.org/10.1016/j.ecolecon.2017.04.018
https://doi.org/10.3390/su9081357
https://doi.org/10.1016/j.jrurstud.2020.10.025
https://doi.org/10.1080/13549839.2022.2077714
https://doi.org/10.1080/13549839.2022.2077714
https://doi.org/10.1080/17565529.2022.2073956
https://doi.org/10.1016/j.cosust.2019.12.005
https://doi.org/10.1016/j.cosust.2019.12.005
https://doi.org/10.3390/su131910937
https://doi.org/10.3390/su131910937


20 of 21 Geo: Geography and Environment, 2026

Appendix 3

Agri-Food SMEs—Implications Table

Pathways/
AFSC SMEs Localisation Demand-led Tech-led

Overarching 
implications

+Re-
territorialisation/

re-localisation 
of the agri-

food systems; 
redefining 

the AFSC and 
creating shared 

value
+Emergence of 

new value chains 
and business 

models

–Risk of the 
‘local trap’: 
exclusion, 

inequality and 
power disparities
–Deconstruction 

of the AFSC 
and loss of 

business, as the 
value chain is 

shortened

+Opportunities 
for new agri-

food businesses; 
new R&D and 

innovation 
towards more 

sustainable 
agri-food 

production and 
consumption 

patterns

–No single 
dietary 

transition 
that will be 

sustainable for 
all

–Disruption to 
agri-food SMEs, 
as it is difficult 

to shift from 
one production 
system to the 

other

+Emergence of 
new technology 
and innovation 

facilitates 
optimisation 

and efficiency 
in production 
stages; more 
sustainable 
industrial 
processes

+Opportunities 
for new business 

development

–Loss of business 
due to limited 

adaptive capacity 
of SMEs, due to 

financial and 
resource barriers 

to uptake new 
innovation

Agricultural 
production SMEs

+Farm 
diversification
+Emergence of 
‘local food hubs’
+More equitable 
and democratic 

outcomes for 
farmers

+Support local 
economy and 

ensure the 
welfare of farmers 

and farming 
communities

–Pressure 
on farmers 
to control 

operations and 
profit, from farm 

to fork
–Marginalisation 

due to limited 
adaptive capacity 

of small family 
farms and lack 

of technical 
know-how and 

resources

+The transition 
to more 

sustainable diets 
will foster the 
reconnection 

between 
producers and 

consumers 
in the search 
for healthier, 

safer and more 
nutritious foods

–Difficult for 
producers to 

shift from one 
agri-food system 
to the other, due 
to both internal 

(i.e., limited 
resources/
technical 

know-how) 
and external 

(i.e., ecological 
conditions) 
constraints

+Opportunities 
for business 
development

+Emergence of 
new agricultural 
technologies can 

help to reduce 
overexploitation 

of resources, 
increase 

efficiency and 
maximise yield 

productivity

–Smallholder 
farmers struggle 

to adopt new 
technologies, as 
these are neither 

affordable nor 
compatible with 
rural agri-SMEs, 
especially in the 

context of the 
Global South

Manufacturing 
and processing 
SMEs

+Emergence 
of alternative 

business models 
and innovative 

start-ups
+Re-connection 

and closer 
relationships with 

farmers; locally 
sourced supplies

+Closer 
relationships 

and collaborative 
engagement with 

consumers

–However, the 
emergence of 
SFCSs often 
leads to loss 
of business, 

that is, fewer 
intermediaries 
involved, as the 
value chain is 

shortened
–Employment 

concerns, as the 
transition will 
require skills 

development and 
transferability

+Emergence of 
new business 
models and 

opportunities 
for new food 

manufacturing 
ventures

–Loss of business 
for various 

manufacturing 
and processing 
SMEs, as the 
urgency for 

shifting towards 
more sustainable 
diets will require 
the replacement 

of foods, with 
novel nutritional 

products
–Pressure on 

SMEs to shift the 
industrial modes 

of production

+Optimisation 
and increased 
efficiency in 
industrial/

manufacturing 
processes; 

Industry 4.0 and 
Agri-food 4.0

+Eco-innovation 
and emergence 
of new business 

models
+Green 

knowledge 
sharing

Barriers 
for small 

manufacturers 
to implement 
new tech and 
innovation, as 
I4.0 and digital 

technologies 
require high 

R&D and 
implementation 
costs, technical 

expertise, 
adequate 

management, 
regulation, 

governance and 
infrastructure

Logistics and 
distribution 
SMEs

+Re-connection 
and closer 

collaboration 
with producers; 
power relations 
re-established

–Disruption for 
food distributors, 
as operations will 

take place at a 
small scale only

–Resource 
inefficiencies; 
SFSCs do not 
imply reduced 

food miles

+Emergence of 
new forms of 

food logistics, to 
design a more 

sustainable food 
distribution

–Pressure 
on SMEs to 

change their 
operations—

need for 
investment 
in order to 

restructure food 
logistics and 
distribution; 

accumulation 
by larger firms 
or even loss of 

business

+New tech 
allows for 

digitalisation 
and automation 
of logistics and 

distribution; 
enhanced 
operations 
efficiency

–SMEs that 
struggle to adopt 

the proposed 
technologies, 

due to internal 
barriers and 

limited adaptive 
capacity
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Pathways/
AFSC SMEs Localisation Demand-led Tech-led

Retail SMEs +Re-connection 
between famers/

producers and 
consumers, 
through the 

emergence of 
‘nested’ and slow 
food markets and 
food co-operatives

+Local artisan 
brands embedded 

in local retail 
outlets and 

markets

–Farmers' 
markets are 
often niche 

and exclusive, 
limiting access 

for smaller 
independent 

producers
–Seasonality 
constraints

–Sales restricted 
to local margins

+Reimagining 
grocery 

shopping 
emergence of 

alternative food 
retail shops; 
emergence 

of slow food 
markets and 

more sustainable 
retail outlets
+Small food 

retail shops will 
initiate health-

promoting 
interventions

–Infrastructure 
limitations 

and resource 
constraints to 

implement more 
sustainable food 

options
–‘Green’, organic 

and more 
sustainable food 
options are often 
expensive; thus, 
creating barriers 
for smaller retail 
shops to offer for 
sale, while at the 
same time might 
lead to reduced 

profits and 
limited ability 

of consumers to 
afford

+Opportunities 
for new business 

development
+Digitalisation 

of food 
provision and 

modernisation of 
retail and dining 

experience 
through the 

implementation 
of ICTs

–Lack of 
financial 
resources 

and technical 
expertise create 

barriers for 
food retailers 

to uptake 
the proposed 
digitalisation 

strategies

Consumption/
food service 
SMEs (cafes, 
restaurants, etc.)

+Support for the 
local economy 

and re-connection 
with producers, 

as hospitality 
businesses use 
locally sourced 

supplies
+Added value to 
the businesses, as 

locally sourced 
products are 

fresher and of 
better quality

–Difficult to 
meet demand, 
due to limited 

variety available 
for customers; 

seasonality 
constraints

+Appearance 
of more 

sustainable 
places to eat and 
drink, offering 

healthier 
and more 

sustainable 
options 

available to 
customers; that 
is, new business 

opportunities

–Limited 
clientele—

constrained to 
coffee shop/

restaurant menu 
variety

–Similar to 
retail, healthier 

and more 
sustainable 

foods are often 
more expensive; 
this poses a key 
constraint both 
for businesses 

and for 
consumers

 20544049, 2026, 2, D
ow

nloaded from
 https://rgs-ibg.onlinelibrary.w

iley.com
/doi/10.1002/geo2.70109 by Sheffield H

allam
 U

niversity, W
iley O

nline L
ibrary on [12/10/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense


	Just Agri-Food Transitions: Assessing the Implications of Contrasting Decarbonisation Pathways for Small Businesses
	ABSTRACT
	1   |   Introduction
	2   |   Methodology
	3   |   Review Findings
	3.1   |   How Is Justice Conceptualised in SME Agri-Food Transitions?
	3.2   |   How Are SMEs Considered Within Concern for Agri-Food JT?
	3.3   |   Alternative Approaches for Just Agri-Food SME Transitions

	4   |   Towards a Framework for Agri-Food SME JT Research
	4.1   |   Research Gaps
	4.2   |   A Framework to Examine Just Agri-Food Transitions for SMEs
	4.3   |   Localisation Pathway
	4.3.1   |   Characteristics
	4.3.2   |   Justice Implications for SMEs

	4.4   |   Dietary Transitions Pathway
	4.4.1   |   Characteristics
	4.4.2   |   Justice Implications for SMEs

	4.5   |   Tech-Led Transitions Pathway
	4.5.1   |   Characteristics
	4.5.2   |   Justice Implications for SMEs


	5   |   Conclusion
	Data Availability Statement
	Endnotes
	References
	 Appendix 1
	Search Terms

	 Appendix 2
	Articles Identified for Full Review

	 Appendix 3
	Agri-Food SMEs—Implications Table

	Short Abstract


