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SUMMARY

A just food system transformation is imperative to meet this century’s goals of environmental sustainability,
economic fairness, and equitable social well-being. While considerations of justice are beginning to inform
food system transformation debates, there remains a lack of conceptual and practical integration of these
two historically separate disciplinary perspectives. This perspective therefore proposes the just transforma-
tion matrix (JUSTRA), which integrates justice and transformation concerns using an interrogative approach.
Interrogatives probe the historical, present, and future intersections of justice with specific food system el-
ements. If used conscientiously, the JUSTRA can assist a wide spectrum of food system actors in strategiz-
ing, implementing, and monitoring just food system transformations. It can also help stakeholders to more
thoughtfully engage with power imbalances both among users and in the food system more broadly—if
used ‘‘in bona fides.’’ Thus, while further testing is necessary to fully realize the potential of the JUSTRA,
the matrix can become a powerful tool in multi-stakeholder dialogues to navigate unpredictable, diverse,
and power-laden complexities of just food system transformations.
INTRODUCTION

There is broad consensus in the international community that

food system transformations need to happen.1,2 This consensus

has been mirrored by a flourishing body of literature around the

topic,3,4 including attempting to further understand transforma-

tions processes,5–8 imagining what transformed sustainable

food systems could look like,9,10 and steering debates and pro-

gressively building consensus on desirable visions of food sys-

tems for the future.11 As a result, the science-policy community

is no longer faced with the question of whether a transformation

is required1,12,13 but rather the much more complex question of

how such transformations can be enabled and supported to

deliver multiple and interconnected outcomes of environmental

viability, economic fairness, and social inclusion.14–16

While a unified vision of what transformed food systems is

likely impossible to achieve—as transformations will, by nature,

be unpredictable and place diverse—a central tenet of the cur-
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rent transformations agenda is to enshrine equity and justice in

future food systems17–19 Specifically, rectifying, or at least over-

coming, patterns of injustice in existing systems, manifesting,

for instance, as wealth disparities and extractivism, labor rights

violations, and lack of access to healthy food for poor or margin-

alized communities both in low- to middle-income countries

(LMICs) and high-income countries (HICs).19,20 Justice, there-

fore, becomes not only a desirable outcome but also a necessary

component of any transformation process.21 It has been argued

that without careful consideration of justice, processes aimed at

supporting transformations might fail to address inequities, thus

perpetuating the very problems they aim to solve.21 Transforma-

tions that are not just would fail to reverse patterns of historical

exploitation, inequitable resource access, andwealth accumula-

tion, nor would they protect the rights and opportunities of pre-

sent and future generations.22,23

However, despite the growing recognition of the need for

justice to be centered in food system transformations, existing
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frameworks fall short in adequately integrating justice consider-

ations,19,24 considering it an outcome rather than an inherent

component of the transformation process.25 This limits the po-

tential to conceptually envision and practically implement just

transformation processes.24 It is necessary to address this

core gap to allow for more coherent consideration and more tar-

geted strategies to ensure equity and justice principles in trans-

formations.

In this perspective piece, we propose a framework that can

address the abovementioned gap—the just transformation ma-

trix, hereafter JUSTRA. The JUSTRA combines justice and trans-

formation considerations in food systems. Through an expert ex-

ercise, the paper deploys the JUSTRA through an interrogative

approach, where questions that span across interlinked ele-

ments of food systems and justice can be tailored to a variety

of geographical locations and points in time. We suggest that

the matrix can be used as a way for diverse stakeholders—pol-

icymakers, development practitioners, and civil society actors—

tomore openly reveal past and present issues of injustice in food

systems and, consequently, help set out more informed and

openly negotiated priorities and strategies for enacting transfor-

mations. As explained later in the paper, if the JUSTRA is applied

‘‘in bona fides,’’ then these priorities and strategies can

concretely support the quest for more context-relevant and

uncertainty-responsive pathways. These pathways would no

longer be negotiated ‘‘in a vacuum’’26 but would instead better

take into account the complexity, unpredictability, and systemic

nature of transformative processes, as well as the contending in-

terests, visions, and influences of a wide spectrum of stake-

holders. Ultimately, the paper calls for further testing and prac-

tical application of the matrix as a boundary object in the quest

toward sustainable food systems.

JUSTICE IN FOOD SYSTEM TRANSFORMATIONS

The fields of justice, food, and transformations have, over the

years, intertwined and interconnected and now encompass a

wide number of academic contributions from very different fields

and disciplines. Here, we undertake a brief mapping exercise of

this literature27 to give a broad overview of the issues, strands of

research, and emerging gaps in this extensive body of literature.

We identify two major bodies of research: one mainly related to

food justice and the other mainly related to just transformations

in food systems and beyond. This review is not intended to be

comprehensive and does not aim to depict the totality of the liter-

ature on the two topics. However, it does shed light on critical

challenges that justify the need for the novel matrix presented

in the paper, as it demonstrates that, despite some overlaps,

these two bodies of research are often only tangentially linked.

The idea of justice—broadly referring to the fair and impartial

treatment of all people28—became more commonplace in agri-

culture and food systems research in the late 1980s/early

1990s, and in the years since, this area of scholarship has

come to cover a wide spectrum of issues.29,30 These include,

but are not restricted to, the disproportionate burden the poor

bear in terms of exposure to environmental risks20,31; the need

to reverse racism, exploitation, and oppression in food sys-

tems32–34; the inadequacy of economic structures and financing

mechanisms that have emerged from neoliberalism and capital-
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ism for delivering equity35–37; and the disproportionate power

some actors hold in the value chain.35,38 Justice has often

been used as a lens to approach systemic issues of food insecu-

rity and sovereignty,39,40 accompanied by an understanding that

the delivery of healthy food for all has increasingly been regarded

as ‘‘impossible without social justice.’’37 Drawing from different

fields, such as legal geography,41,42 climate and environmental

justice,43,44 and political ecology and economy,45,46 theoretical

conceptualizations of justice have aimed to foster an under-

standing of the features that a just food systems might exhibit.

A critical property of these systems is the ability to deliver food

to all and distribute profits in an equitable manner, principles

long recognized as a key pillar of food justice.28,47 The need to

ensure the involvement of all parties—including, and especially,

the most marginalized—in food policy dialogues and the safe-

guarding of transparency in food-related policies and decisions

have been deemed as equally important components.48–50

More recently, issues relating to not only respect but also the

consideration and inclusion of different viewpoints, values,

knowledge, and preferences in the food systems space have

garnered attention.51–53 These efforts have been embedded in

the increasing acknowledgment that justice has an undeniable

subjective connotation that changes in space and time and is

dependent on the actors’ own perceptions, values, and back-

ground, demanding a negotiation and articulation of ‘‘what’’ jus-

tice means to different parties.54,55 The need to address ineq-

uities among countries, or even among generations, has also

been acknowledged.22,23 These arguments have led the justice

research community to articulate justice as comprised by at least

four interconnected dimensions: distributive, procedural, recog-

nitional, and universal justice.44,56,57 It must be recognized that

this conceptualization of justice has its roots in Western-trained

epistemologies, and different ways of knowing will have different

dimensions to also highlight and add to, or counter, these ana-

lyses. For the purpose of this paper and to build upon other

notable works, such as the seminal work of McCauley and Hef-

fron,58,59 we explore the potential of these four dimensions to

inform just food system transformations (see Box 1 for their brief

explanation).

The other body of literature increasingly interconnected with

justice, mainly from the 2010s onwards,57 is that relating to

sustainability transitions and sustainability transformations.

Different scholars use these terms in different ways, but gener-

ally, sustainability transitions have generated a body of knowl-

edge about how social-technological changes emerge and un-

fold,73–75 while sustainability transformations have centered

the intertwined nature of social-ecological systems, the human

and non-human agency within those intertwined systems, and

the multi-phased, multi-dimensional, multi-scale, and multi-

generational aspects of transformations processes.76–78 This

literature acknowledges that transformational change also in-

volves tipping dynamics.79,80 In this paper, we draw from across

both strands since, together, these areas of scholarship provide

important insights. Across this literature, transformation gener-

ally refers to a fundamental shift across multiple elements or

relationships of dominant social-technological-ecological sys-

tems, altering practices, norms, resource flows, and power

dynamics to ensure these systems are restructured and deliver

fundamentally different outcomes and configurations of a



Box 1. Justice dimensions in food and other systems

While poorly integrated in food system transformation framework, distributive, procedural, recognitional, and universal justice do,

nevertheless, represent key pillars to be addressed for equitable and inclusive food systems.19,24,60 Some variations might exist in

the application and conceptualization of these dimensions (e.g., some authors consider issues of cosmopolitan, intergenerational,

and restorative justice as part of distributive justice rather than labeling them as universal justice). However, here we go beyond

these terminological differences, providing set definitions below accompanied by examples of what their absence might entail

in food systems contexts.

Distributive justice refers to the fair distribution of benefits (including resources) and harms among all members of a society.56,61

Currently, the prevalence of food insecurity and chronic malnutrition might be linked to inequitable access and distribution of

food.62,63 At the same time, the higher vulnerability of low-income and rural livelihoods to climate change hazards also

showcases a lack of distributive justice in food systems, as it distributes harms inequitably across different sections of

societies while failing to protect the most vulnerable.64,65

Procedural justice (sometimes also labeled as participatory or representational justice) concerns the meaningful involvement of

diverse actors in decision-making processes66 and whether all people can participate in decisions that affect them.67 Procedural

injustices occur when certain actors are purposefully excluded—or their concerns dismissed—due to power imbalances that lead

to differentiated incidence in deliberation processes.39,68,69 While the importance of including all actors in food systems debates is

widely acknowledged,70 recent efforts to involve marginalized groups have often pushed them even further from meaningful

participation.71 For instance, during the recent UN Food Systems Summit, powerful coalitions, such as large multinationals and

donors, silenced the voices and concerns of civil society organizations and people’s movements instead setting the patterns

for even stronger corporate influence in food systems and food security debates.70

Recognitional justice addresses whether the rights and perspectives of different agents, ideas, and cultures are acknowledged

as valid and equally valuable, regardless of gender, race, religion, ethnicity, or other characteristics.44,72 It also raises the critical

question of whose values and cultures are recognized, considered, and represented in decision-making processes. For instance,

Indigenous communities and small-holder farmers, who have developed and held knowledge of agricultural practices for

centuries, see this knowledge dismissed in favor of more techno- and productivity-oriented agricultural paradigms or are

simply treated as ‘‘simple repositories of empirical observations’’ to fill gaps in scientific frameworks.53
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systems relationships between people and planet.81,82 Transfor-

mations are understood to involve both the dissolution or ‘‘un-

making’’ of certain system relationships or dynamics that hold

a system in a particular state and the generation or ‘‘making’’

of alternative configurations or system states.83–85

Within the transformation scholarship, at least two aspects of

justice have received much attention. The first is that justice is

recognized as part of the need for transformations; that is, re-

dressing the inequities, injustices, and power asymmetries that

current system states have created often underpins the rationale

for why transformations are urgently needed.83,85,86 As such,

research has shown how existing systems are marginalizing

entire groups in many different ways, including the injustices

and inequities stemming from large global systems of colo-

nialism and capitalism to more local or context-specific dy-

namics and asymmetries.87–91 Collectively, these accounts

demonstrate how transformations relate to each of the four di-

mensions of justice being discussed here. Moreover, transfor-

mations research often identifies those resisting and raising

awareness about the dynamics of marginalization, which could

be understood as contributing to the important work of unmak-

ing, and those creating alternatives that may contribute to the

making of transformations.92

Beyond serving as an important justification for transforma-

tions and a more precise understanding of which dynamics

need to be transformed, there has also been an enormous in-

vestment in finding more just processes for how to support,

enable, and generate transformations.93–95 These have included

advances in methods and methodologies to ensure transforma-

tions processes include spaces that are themselves already
modeling how to change dynamics so as to more justly address

the plurality of ways of knowing, being, and doing96–98 and

broader reflexivity about the paradigms and ways of knowing

that have shaped the researchers themselves that are engaging

in transdisciplinary forms of transformations research.99,100

Again, highlighting the ongoing unmaking and making aspects

of transformations processes, scholars have also critically

examined how dynamics of both empowerment and disempo-

werment may take shape in transformations.101 Together, these

debates have been key in developing the agenda on just trans-

formations—and real-world application66,102,103—of just trans-

formation ideas.

While the two bodies of literature do interconnect to some

extent, a true integration and appropriate framework integrating

food systems justice within transformation processes remains

absent, to the authors’ knowledge. This gap is discussed,

together with two additional challenges to this integration, in

the next paragraph.

CHALLENGES TO JUST FOOD SYSTEM
TRANSFORMATIONS

Many blind spots for issues of inequality (in terms of resources

but also in terms of power), exclusion, and injustice exist for

achieving transformations.47,104 This is particularly so in relation

to food system transformations, where more careful integration

of justice considerations still lags behind in comparison to other

fields24,25 (e.g., energy58).

There is agreement that the delivery of justice is critical in food

system transformation18 and can only be achieved through the
One Earth 8, February 21, 2025 3
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redesign of interconnected system components—such as pol-

icies, behaviors, and infrastructure, among others—but how

this systemic redesign can happen is ambiguous.105 Meanwhile,

there is limited understanding of where to intervene in the sys-

tem—or which system components to target—for addressing

interconnected dimensions (presented in Box 1). This has often

resulted in recommendations that are too general to guidemean-

ingful systemic redesign of food systems toward justice.24,106

Besides, as with any complex system, transforming food sys-

tems requires grappling with the inherent complexity of transfor-

mation processes coupled with the complexity of the food sys-

tem itself. Food systems are highly diverse and often suffer

from shocks that create rapid changes in feedback loops,107,108

while transformations will inevitably be unpredictable and un-

knowable a priori, and will also suffer from shocks and cri-

ses109,110 and will include backlash dynamics and resistance

to change.82,85,111

The unclear boundaries of food systems, deeply connected

with health, energy, and other domains, and the many scales

at which they operate have often acted as a smokescreen in

the quest for justice,112–114 making (in)justice issues appear or

disappear depending on the boundaries that are chosen, the

scales that are defined, and the stakeholders whose perspec-

tives are considered. For instance, the interconnections between

food systems and health might become more pronounced when

focusing on localized, low-income communities and might seem

less pronounced when examined at the national scale. This has

alsomade it historically difficult tomonitor and evaluate progress

in implementing different types on interventions.115,116

Compounding this challenge, food systems are multi-actor

spaces where some actors exercise more power and influence

than others, often contributing to setting and maintaining an un-

sustainable direction of development and creating inequities in

how resources and wealth are distributed both within countries

and at the global level.117,118 A lack of understanding of how

these power imbalances manifest and how to constructively

engage with in the process of transformation73,93,119 has often
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led strategies and actions for food (and other) system transfor-

mations to do nothing more than ‘‘tinker at the margins.’’120

Ambitious but naive attempts to achieve inclusion and transdis-

ciplinarity have been, while valuable in intent, relatively ineffec-

tive in delivering true inclusion and recognition of all perspec-

tives, possibly reinforcing power imbalances rather than

mitigating them.121,122 This was the case, for example, for the

UN Food System Summit (see Box 1).71,123

SOLUTION: THE JUSTRA FOR INTERCONNECTED
CHALLENGES

A novel framework and a novel approach
These challenges demand more joined-up conceptual thinking

and different ways of framing approaches to just food system

transformations. We explain those below.

First, to respond to the lack of an integrated framework that

examines justice across multiple food systems components,

we interconnect the justice dimensions identified in the literature

(distributive, procedural, recognitional, and universal) with a

framework built upon a systematic review of over 120 publica-

tions that identified the core food systems elements to be

tackled for transformation (Figure 1A).124 The Conti et al.124

framework clearly spells out the elements to be redesigned so

that transformation can be achieved. The integration of these

two frameworks is presented in Figure 1B, with food systems el-

ements on the left and justice dimensions on the top.

Second, it has been argued that the complex and unpredictable

dynamics of transformative change processes require a flexible

approach.76,107 In recent years, interrogative approaches have

emerged as a novel way of envisioning transformations. The inter-

rogative approach involves the use of critical questions (i.e., inter-

rogatives) around certain issues and priorities as a way to reveal

and challenge preconceived notions and ‘‘one-size-fits-all solu-

tions.’’125,126 Interrogatives have been used to think through

new food systems priorities and strategies,127 developing check-

lists for necessary transformation actions128 and conducting
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Figure 1. The JUSTRA
(A) Justice dimensions and the Conti et al.124 framework.
(B) An illustration of the JUSTRA populated with samples of interrogatives, based on an expert exercise. Each cell contains a retrospective (purple), present-day
(blue) and forward-looking (green) question.
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horizon-scanning exercises to negotiate possible pathways to

sustainability.129 The interrogative approach allows strategies or

theories of change to be constructed and tested much more

openly and reflexively.126,128 In this way, the use of interrogatives

can support navigating the uncertainty of just food system trans-

formations. Interrogatives remain highly adaptable, as they cannot
beseparated from thehistorical, social, ecological, economic, and

political contexts inwhich they operate. They also serve to expose

contending interests, values, and visions, often associated with

unequal power dynamics that thwart system change.6,130

The application of the Conti et al.124 framework to food sys-

tems justice dimensions (Figure 1A) and the interrogative
One Earth 8, February 21, 2025 5



Figure 2. The three uses of the matrix, with their objective and example
The ‘‘(/)’’ symbol suggests that while the three uses could be performed in a tandem, they can also be performed individually.
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approach, together, allow us to build the JUSTRA (Figure 1B),

which combines food systems justice and food system transfor-

mation considerations in a single matrix to be applied for a vari-

ety of purposes.
Deploying the JUSTRA: An experts’ exercise method
Figure 1B shows the newmatrix resulting from the combination of

justice aspects and food system elements to be transformed. The

matrix can bedeployed through the interrogative approach, which

not only offers the advantages explained above but is, in this case,

useful for bridging different conceptual lenses to explore co-

related challenges. Interrogatives can go beyond disciplinary

specificity and bridge justice and transformation considerations.

For instance, the question ‘‘what patterns of injustice exist in

food system?’’ (justice specific) or ‘‘what technological path de-

pendencies hamper transformation?’’ (transformation specific)

can be linked to ask much more fundamental questions, such

as ‘‘how do injustices in technology persist as path dependencies

hampering transformation?’’ or ‘‘how can justice be ensured in

consumers’ food choices?’’

To show how these interrogatives can be formulated, we

tested the JUSTRA through an interdisciplinary exercise

involving multiple experts (more details can be found in the

methods section) with different backgrounds and working in

various fields, including environmental studies, ecology, public

health, modeling, system innovation, transition studies, transfor-

mation studies, behavioral nutrition, land system science, and

degrowth. All these experts have knowledge of both transforma-

tion and justice debates. However, given that this group comes

from similar ways of knowing and being, it does not represent

the full spectrum of actors who are currently experiencing a

range of food injustices. The perspectives and interrogative

prompts provided by the experts are necessarily biased and

overlook issues that might instead emerge if the JUSTRA was

used in transdisciplinary (rather than interdisciplinary) multi-

stakeholder settings. Issues of gender, racism, religion, or class,

which might be prevalent in many contexts, could not be ad-

dressed. Besides, the questions are underpinned by a broad ac-

ademic understanding of justice—as defined byMurray et al. in a

recent review.28 This might not reflect different connotations

emerging from a broader range of actors. The authors intention-

ally take a relatively agnostic perspective, keeping the interrog-
6 One Earth 8, February 21, 2025
atives very general and formulating them for only the purpose

of illustrating how the JUSTRA works rather than in an effort to

showcase issues belonging to a certain context. Thus, the ques-

tions proposed in Figure 1B should be considered ‘‘samples’’ to

be revised and expanded in real-world contexts.

During the expert exercise, the experts filled in the matrix and

observed how the interconnections of food systems and justice

aspects can help uncover three distinct types of questions (see

Figure 1B for a few examples).

d Retrospective questions concerning the past—highlighting

how injustices have manifested across various system ele-

ments, e.g., how did the setup of a certain infrastructure

create structural disparities in wealth distribution?

d Present-day questions that regard the present situation—

evaluating which injustices persist within current food sys-

tems, e.g., are different food systems actors able to ex-

press their cultural and historical preferences in terms of

what they produce and consume?

d Forward-looking questions that are interested in future de-

velopments—and guide the envisioning of more just trans-

formation pathways, e.g., will local stakeholders need be

adequately recognized in research and development pro-

jects and programs?

We discuss the implications of this for the application of the

JUSTRA in the next sections.

Different uses and purposes: Applying the JUSTRA
Whereas the questions in the table shown in Figure 1B, taken in

isolation, are still important, the real power of the JUSTRA is its

ability to show the interconnections between the multiple ques-

tions that cut across system elements and justice components.

Below, we present three potential applications of the JUSTRA,

which were identified in the expert workshop: (1) generating

retrospective questions that challenge ‘‘business as usual,’’ (2)

formulating present-day questions for food systems justice

assessment and baseline for monitoring and evaluation, and (3)

envisioning forward-looking questions for designing future path-

ways and revealing possible trade-offs. Each application can be

implemented independently or in tandem (see Figure 2), depend-

ing on the specific contextual requirements. In this way, the

JUSTRA matrix is not monolithic. How and by whom the
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JUSTRA is used remains open to preferences and needs. It is

possible that a certain group of stakeholders might decide to

only select specific columns or rows (and not others) of the table

shown in Figure 1B to employ (and not others) depending on the

issues at stake, such as assessing the justice implication of a

specific policy—thus testing only the ‘‘policies and institutions’’

row against the different justice columns. Likewise, even though

involving a broad range of stakeholders remains desirable and is

recommended for reflecting a wider range of perspectives and

issues of justice, such a broad involvement might not be possible

in some occurrences, e.g., because of time or other limitations.

In these cases, the JUSTRA can also be used as a boundary ob-

ject for smaller stakeholder groups (e.g., policymakers or re-

searchers) to target specific matters for which more aligned

and homogeneous agreements are preferable to facilitate or

accelerate decisions on certain matters (e.g., in the case of a

disaster that disrupts the food systems131,132).

(1) Retrospective questions to challenge business as usual

The first type of questions that the JUSTRA can generate are

those that probe the deeply entrenched, and often unjust, histor-

ical patterns within food systems. For example, colonial dy-

namics, which have been built and reproduced over centuries,

continue to shape food systems, creating unequal access to re-

sources and profits, influencing whose agendas are prioritized,

and determining whose knowledge is recognized.133,134 For

instance, in some contexts, the marginalization of Indigenous

peoples has led them to experience inequities in food access

or rights to food, inferiority in the legal system, and disrespect

of their knowledge of traditional agricultural practices and sover-

eignty of their food systems, overall reinforcing inequalities in

resource distribution and decision-making.135–138 Questions

like ‘‘has resource access (e.g., land, water, food) been granted

fairly?’’ or ‘‘have preferences, values, cultures of different groups

been respected in past institutions and if not, how have those

responsible been held accountable?’’ might shed light on these

issues that often still go unmentioned in public debates139 while

also pointing out who wields power in shaping these debates.

Only by confronting these issues and revealing historical injus-

tices and path dependencies in food systems can their just trans-

formation take place53,124—this can be fostered by the interrog-

ative practices supported by the JUSTRA.

(2) Present-day questions for food systems justice assess-

ment and baseline for monitoring and evaluation

The present-day questions the authors formulated are critical

to take stock of the extent to which current food systems (and

the relationships, dynamics, and components holding those sys-

tems in a particular state) are aligned with justice considerations.

Evaluating this alignment can be important to evaluating justice

implications of a specific and ongoing event—for instance,

revealing how the Ukraine conflict has particularly impacted

small-holder farmers and poor consumers140—or discussing

the configuration of food systems (at different scales) more

broadly.48 These two endeavors can also be essential to capture

initial conditions before a certain action is implemented. There-

fore, they can serve as a baseline for evaluating the impacts of

justice-oriented actions and monitor progress against this start-
ing point. For example, an intervention might aim for the intro-

duction of a new sustainable technology that supports a sustain-

ability shift in a specific region. A pre-intervention, present-day

question might ask "who has access to the necessary skill

sets, information, and knowledge about the technology, as well

as to the technology itself?" If the following assessment

shows that certain groups are worse off—a relatively common

occurrence141,142—then this question can be re-formulated

throughout and at the end of the intervention to evaluate whether

efforts to include these groups have been effective.

(3) Forward-looking questions for designing future pathways

and revealing possible trade-offs

The JUSTRAmight also provide a way to design possible path-

ways to achieve just visionsof the food systemsandgenerate dis-

cussion on how they can be achieved. For instance, aiming for

recognitional justice in future food systems can generate ques-

tions such as ‘‘will there be explicitmechanisms in place to recog-

nize and value a diversity of voices, knowledges, and rights in pol-

icies?’’ or ‘‘will different ways of knowing, being, and doing be

respected in the process of shifting consumption and production

patterns toward novel dietary pathways?’’, which can help set out

strategies and pathways to fulfill these objectives. Even though

not strictly necessary, it might be easier to conduct this forward-

looking exercise following the formulation of past and present

questions. This is because identifying and agreeing on possible

past injustices, and present issues, can open the way to a more

informed discussion on ‘‘where do we go from here?’’—or what

do we need in future food systems. For instance, opening dia-

logues around colonialism and its repercussions (as in the case

of Indigenous people89) can then lead to more thoughtful consid-

erationsoverways to repair these issues in futureaction (e.g.,with

much more targeted policy and research efforts to valorize Indig-

enous people’s knowledge and views).

During this step, difficult choices and trade-offs can be

explored. For instance, questions around the distributive impli-

cations of the political economy in food systems might mean

aiming for fairer trade agreements.143 However, these agree-

ments might reduce the benefits of larger actors who previously

dominated the market117 and possibly undermine their willing-

ness to participate in the transformation.144 These trade-offs

might highlight the ‘‘blurred boundaries’’ of the food systems:

for instance, a shift in more culturally appropriate and local di-

ets—a recognitional justice concern—can create harm for those

employed in the food transport sector.145 Careful handling and

transparent discussion so that trade-offs can be openly

acknowledged and engaged with must be employed.146 Be-

sides, adequate capacity building that allows stakeholders to

openly engage with contested issues and challenging dynamics

might be pre-emptively needed to avoid backlash from some

parties who see their interests endangered.82 In this case, a

mediator can have a critical role in helping participants find a

common ground (see next section).
OUTLOOK: WHERE DO WE GO FROM HERE?

Building on burgeoning efforts to address justice in food system

transformations work, the JUSTRA offers a promising pathway
One Earth 8, February 21, 2025 7
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for practically integrating justice into food system transforma-

tions. Its three interconnected applications—retrospective, pre-

sent-day, and forward-looking questioning—show how the ma-

trix can be actioned to do the following.

Generate considerations and pathways for just food system

transformations that are context relevant and uncertainty

responsive: even though the need for more context specificity

has been core in transformation debates, it has yet to be fully im-

plemented.107,147 There is still a tendency to apply overly general

solutions across countries and contexts—overlooking the

different histories, values, and conditions.51,141,148,149 As the in-

terrogatives cannot be generalized without losing their rele-

vance, using the JUSTRA ‘‘out of context’’ is difficult. In partic-

ular, if the three steps above are implemented in a sequence,

then the contextual understanding provided by the JUSTRA

can become even more powerful and shed light on historical

resistance and backlash that ‘‘block’’ transformation,53,80 their

present manifestations, and possible future solutions. As in the

case of Indigenous people mentioned above, often, their unjust

treatment and discrimination has taken root in the colonial period

and eroded their ability to access resources, voice their opinions,

and deploy their own (food systems) knowledge in the pre-

sent.133,150 The JUSTRA helps reveal this, and, even if this partic-

ular issue could not be addressed extensively in the paper, we

invite further and more in-depth investigation of real-life patterns

of exclusion—through and beyond the application of the matrix.

Besides, the possibility of routinely re-visiting the interrogatives

to keep them relevant to their context (which will evolve over

time) also allows an iterative re-assessment of the initially envi-

sioned priorities and actions. This is not only to ‘‘check prog-

ress’’—a major struggle and priority in food system transforma-

tion151—but also act to counterbalance possible trade-offs that

have emerged or take into account unpredictable developments

and shocks that might have taken place. Therefore, the JUSTRA

can support navigating the uncertainty and non-linearity of food

systems innovation processes.

The JUSTRAcan reveal the systemic and historical nature of the

issues at stake and help to envision the systemic solutions

needed. Even if, as explained in the previous sections, the future

users of the JUSTRA can still choose to employ it among a small

set of actors, or only use it to explore specific issues (e.g., recogni-

tional justice in policies), the value of the JUSTRA lies in its ability

to show interconnections across time (past, present, and future)

between multiple system elements and justice aspects. Gauging

the food systems elements to be tackled (e.g., technologies, infra-

structure, and policies) against justice considerations reveals how

these elements are deeply intertwined. In other words, the

JUSTRA can show how the choices around certain ‘‘promising’’

technologies will require new arrangements (e.g., infrastructure)

and new policies that ensure the recognition and protection of

multiple interests and preferences. In this way, the JUSTRA high-

lights that no single-component action can achieve just transfor-

mation, but rather, it will be a synchronous ‘‘dovetailing’’ of multi-

ple and balanced actions that can achieve just transformation.

This dovetailing will need to be carried out at multiple scales: as

previously explained, using the JUSTRA at the local level can

reveal different sets of issues than if used at the regional or na-

tional level. This is an important indication of the multi-level nature

of food systems, which will require just transformation consider-
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ations to bemanaged by different stakeholders (e.g., local instead

of national policymakers, or vice versa) throughdifferent actions at

different scales, depending on context, resources, and desired

outcomes. Thus, while the need for systemic action has been

widely discussed in the literature,124,152,153 the matrix helps

concretely engage with this systematicity.

Demand answers that do not overlook power imbalances—if

used in bona fides. As in the case of any multi-stakeholder dia-

logue or process, power and the dynamics associated with its

asymmetrical distribution will inevitably enter into the convened

space.26,120 If the JUSTRA and its interrogatives would be en-

riched by the participation of many different stakeholders, whose

varied perspectives can capture a wide spectrum of justice con-

siderations, then the matrix does not per se guarantee that this

participation is either achieved ormanaged democratically. Often,

even when a broad range of actors seem to be involved in deci-

sion-making processes, the opinions of a few might still trump

the others.71,123 In the case of the JUSTRA, the perspectives of

certain people or groups that might be victims of injustice do

not automatically emerge from the matrix. The issue of ‘‘injustice

for whom’’ can only be truly tackled in an inclusive manner if pur-

poseful efforts are made to listen to these groups—or if justice

considerations (procedural and recognitional) are applied in the

use of the matrix itself. Similarly, the question of who is respon-

sible for past and present harm and who should bear the most

burden in remedying them in the future154 will likely emerge.

Therefore, for actioning the matrix, mediation could be critical

for mitigating power struggles and conflicts of interest and har-

nessing meaningful and constructive—if not always completely

amicable—dialogue. Mediation could be used to avoid a ‘‘power

grab’’ by some actors and the consequent shaping of debates

toward certain lines (e.g., what constitutes transformation and

who should enact it), for instance, by ensuring that marginalized

voices are prioritized, agendas are set collaboratively, and anon-

ymous feedback channels are instituted.155,156 Mediation could

also avoid the debate ending in a ‘‘finger-pointing exercise’’ (as

one of the experts described it) that hampers, rather than sup-

ports, action toward transformation by alienating certain actors.

In this context, themediator could both be completely external to

the matters in question, and thus fully impartial, or have exten-

sive knowledge of food systems issues, dynamics, and power

patterns.157 Many have suggested that researchers could serve

as mediators and facilitators in negotiating transformative

pathways.158–160 In particular, they could ascertain that actors’

actions remain well meaning (or in ‘‘bona fides’’) and that respon-

sibilities and commitments are made and carried out transpar-

ently. Researchers as mediators could also help build capacities

of different actors toward reaching a, if not consensus, at least

compromise over possible strategies and actions to solve envi-

ronmental, social, and economic challenges.82,158

CONCLUSIONS

Overall, if this perspective piece presents a preliminary testing of

the matrix, then a wider empirical application will be required to

demonstrate its value, strengthen and context tailor the interrog-

ative prompts, and identify meaningful ways of balancing power

asymmetries and possible disagreements and conflicts likely

arising from its use. We suggest that the JUSTRA can be
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actioned by a broad set of actors in the food systems. For this, it

is important to flag that the purpose of the JUSTRA is not to

produce ‘‘unbiased’’ or fully ‘‘objective’’ justice considerations.

Often, debates on justice have stalled by seeking a way to

reduce or eliminate biases and subjectivity, resulting in time-

consuming and largely ineffective efforts.161 Instead, we argue

that it might be more productive to acknowledge and better un-

derstand this bias (e.g., through Q methodologies162) by shifting

the focus to how a ‘‘common denominator’’ of acceptable values

and shared priorities can be found and agreed upon by relevant

stakeholders. In this context, the matrix can serve as a boundary

object or a tool that allows a deeper exploration of issues

perceived differently or incompletely by different actors—a com-

mon occurrence in the envisioning of both justice and transfor-

mation—and facilitates a shared—if not unanimous—under-

standing among actors with different values and views.163 The

matrix can also help practically envision multiple transformation

pathways, highlighting trade-offs and monitoring progress to-

ward justice and transformation over time. However, the advan-

tages of the JUSTRA can only truly emerge if the matrix is em-

ployed by stakeholders who genuinely want to progress food

system transformation.

First, its potential depends on its conscientious application—

i.e., not only using the JUSTRA for justice but also using it justly.

The meaningful use of the JUSTRA can only be underpinned by

the actors’ own willingness to find compromise and work toward

the advancement of food system transformation.

Second, its practical application can only become truly mean-

ingful if it is employed by people who have the agency to make

change happen. Compromises might need to be made: for

instance, repairing harms of the past might become less impor-

tant than securing ‘‘responsible’’ actors’ support in ‘‘doingwell in

the future’’ (e.g., focusing on the implementation of fairer labor

regulations versus financially compensating the ones who suf-

fered from harms). None of the choices ahead will be easy,

and expectation management among disenfranchised groups

will be very important, as well as goodwill amongmore influential

actors.

Over time, more inclusive and well-meaning dialogue between

many actors could lead to new alliances and new patterns of

(more collaborative) behaviors. Yet, only the empirical imple-

mentation of the JUSTRA will show whether this will be the case.
METHODS

Initial workshop for building the JUSTRA
To demonstrate the application of the JUSTRA and populate

it with initial boundaries, two workshops involving a multi-disci-

plinary team of scientific experts (the authors of the paper),

as well as iterative rounds of feedback, were conducted. The

experts had different backgrounds and worked in various

fields, including environmental studies, ecology, public health,

modeling, system innovation, transition studies, transformation

studies, behavioral nutrition, land system science, and de-

growth.

The first workshop had the following objectives.

d Evaluate whether the justice dimensions identified through

the mapping exercise were satisfactory.
d Assess whether the application of the Conti et al.124 frame-

work to these different dimensions was relevant and satis-

factory to the purpose of the paper.

d Discuss the value of interrogatives and their advantages,

deciding to adopt the interrogative approach to deploy

the JUSTRA.
Second workshop and refinement of the matrix
Once the JUSTRA, as presented in Figure 1A, was elaborated,

the authors met a second time to populate the matrix with ques-

tions. Experts were divided into three different groups, each

responsible for populating two rows (or food systems elements)

of thematrix. The experts observed that past, present, and future

questions could emerge from the exercise of filling in the matrix.

Then, the three groups reconvened and discussed their ques-

tions and observations.

While originally, many more questions were elaborated for

each cell, following correspondence and iterative re-visitation

of the working draft of the table, it was decided that only three

questions per cell would be presented to avoid an overly long ta-

ble and enhance overall clarity. The three questions would be as

follows.

d One regarding the past (retrospective)

d One regarding the present (present day)

d One regarding the future (forward looking)

Once the first author produced a first full draft of the paper, all

authors contributed with feedback, suggestions, and in text-

additions.

ACKNOWLEDGMENTS

The IKEA Foundation funded the work (C.C., 31002610).

AUTHOR CONTRIBUTIONS

C.C. conceptualized the paper (assisted by A.H.) and lead the writing in the
majority of the sections. All authors participated in the workshops and discus-
sions and provided feedback on the paper iteratively while also contributing to
reviewing and editing.

DECLARATION OF INTERESTS

The authors declare no competing interests.

DECLARATION OF GENERATIVE AI AND AI-ASSISTED
TECHNOLOGIES IN THE WRITING PROCESS

During the preparation of this work, the authors used ChatGPT to correct
grammar and spelling. After using this tool, the authors reviewed and edited
the content as needed and take full responsibility for the content of the publi-
cation.

REFERENCES

1. Willett, W., Rockström, J., Loken, B., Springmann, M., Lang, T., Vermeu-
len, S., Garnett, T., Tilman, D., DeClerck, F., Wood, A., et al. (2019). Food
in the Anthropocene: The EAT–Lancet Commission on Healthy Diets
from Sustainable Food Systems. Lancet 393, 447–492.

2. Fanzo, J., Rudie, C., Sigman, I., Grinspoon, S., Benton, T.G., Brown,
M.E., Covic, N., Fitch, K., Golden, C.D., Grace, D., et al. (2022). Sustain-
able food systems and nutrition in the 21st century: a report from the
22nd annual Harvard Nutrition Obesity Symposium. Am. J. Clin. Nutr.
115, 18–33.
One Earth 8, February 21, 2025 9

http://refhub.elsevier.com/S2590-3322(25)00004-1/sref1
http://refhub.elsevier.com/S2590-3322(25)00004-1/sref1
http://refhub.elsevier.com/S2590-3322(25)00004-1/sref1
http://refhub.elsevier.com/S2590-3322(25)00004-1/sref1
http://refhub.elsevier.com/S2590-3322(25)00004-1/sref2
http://refhub.elsevier.com/S2590-3322(25)00004-1/sref2
http://refhub.elsevier.com/S2590-3322(25)00004-1/sref2
http://refhub.elsevier.com/S2590-3322(25)00004-1/sref2
http://refhub.elsevier.com/S2590-3322(25)00004-1/sref2


ll
OPEN ACCESS Perspective
3. El Bilali, H. (2019). Research on agro-food sustainability transitions: A
systematic review of research themes and an analysis of research
gaps. J. Clean. Prod. 221, 353–364. https://doi.org/10.1016/j.jclepro.
2019.02.232.

4. Melchior, I.C., and Newig, J. (2021). Governing transitions towards sus-
tainable agriculture—taking stock of an emerging field of research. Sus-
tain. Switz. 13, 528.

5. Ojha, H., and Hall, A. (2021). Transformation as system innovation: in-
sights fromNepal’s five decades of community forestry development. In-
nov. Dev. 13, 109–131.

6. Pereira, L., Frantzeskaki, N., Hebinck, A., Charli-Joseph, L., Drimie, S.,
Dyer, M., Eakin, H., Galafassi, D., Karpouzoglou, T., Marshall, F., et al.
(2020). Transformative spaces in the making: key lessons from nine
cases in the Global South. Sustain. Sci. 15, 161–178.

7. Vermeulen, S.J., Dinesh, D., Howden, S.M., Cramer, L., and Thornton,
P.K. (2018). Transformation in Practice: A Review of Empirical Cases of
Transformational Adaptation in Agriculture Under Climate Change. Front.
Sustain. Food Syst. 2, 65.

8. Conti, C., Hall, A., Williams, T.G., Kumar, V., and Zanello, G. (2024). De-
tecting ‘green shoots’ of agri-food systems transformation: a framework
and insights from the spread of non-pesticide approaches in South India.
Innov. Dev. 1–19. https://doi.org/10.1080/2157930X.2024.2347759.

9. Mitter, H., Techen, A.K., Sinabell, F., Helming, K., Schmid, E., Bodirsky,
B.L., Holman, I., Kok, K., Lehtonen, H., Leip, A., et al. (2020). Shared So-
cio-economic Pathways for European agriculture and food systems: The
Eur-Agri-SSPs. Global Environ. Change 65, 102159.

10. Herrero, M., Thornton, P.K., Mason-D’Croz, D., Palmer, J., Benton, T.G.,
Bodirsky, B.L., Bogard, J.R., Hall, A., Lee, B., Nyborg, K., et al. (2020).
Innovation can accelerate the transition towards a sustainable food sys-
tem. Nat. Food 1, 266–272.

11. Barrett, C.B., Benton, T., Fanzo, J., Herrero, M., Nelson, R.J., Bageant,
E., Buckler, E., Cooper, K., Culotta, I., Fan, S., et al. (2022). Envisioning
Four Design Objectives for 2045–2070. In Socio-Technical Innovation
Bundles for Agri-Food Systems Transformation (Springer), pp. 55–63.
https://doi.org/10.1007/978-3-030-88802-2_4.

12. HLPE. (2017). Nutrition and Food Systems. A Report by the High Level
Panel of Experts on Food Security and Nutrition of the Committee on
World Food Security.

13. CGIAR. (2020). CGIAR 2030: Research and Innovation Strategy - Trans-
forming Food, Land, and Water Systems in a Climate Crisis.

14. Gibson, M., Mason-D’Croz, D., Norberg, A., Conti, C., Boa Alvarado, M.,
and Herrero, M. (2025). Degrowth as a plausible pathway for food sys-
tems transformation. Nat. Food 6, 19–24. https://doi.org/10.1038/
s43016-024-01108-5.

15. McCauley, D., and Heffron, R. (2018). Just transition: Integrating climate,
energy and environmental justice. Energy Pol. 119, 1–7.

16. Schot, J., and Kanger, L. (2018). Deep transitions: Emergence, acceler-
ation, stabilization and directionality. Res. Pol. 47, 1045–1059.

17. Gupta, J., Bai, X., Liverman, D.M., Rockström, J., Qin, D., Stewart-Kos-
ter, B., Rocha, J.C., Jacobson, L., Abrams, J.F., Andersen, L.S., and
McKay, D.I.A. (2024). A just world on a safe planet: a Lancet Planetary
Health–Earth Commission report on Earth-system boundaries, transla-
tions, and transformations. Lancet Planet. Health 8, e813–e873.

18. EAT–Lancet 20 Commissioners and contributing authors Electronic
address fabrice@eatforumorg (2023). EAT–Lancet Commission 2.0:
securing a just transition to healthy, environmentally sustainable diets
for all. Lancet 402, 352–354.

19. Whitfield, S., Apgar, M., Chabvuta, C., Challinor, A., Deering, K., Dougill,
A., Gulzar, A., Kalaba, F., Lamanna, C., Manyonga, D., et al. (2021). A
framework for examining justice in food system transformations
research. Nat. Food 2, 383–385.

20. Agyeman, J., Bullard, R.D., and Evans, B. (2003). Just Sustainabilities:
Development in an Unequal World (The MIT Press).

21. Heffron, R.J., andMcCauley, D. (2018). What is the ‘Just Transition. Geo-
forum 88, 74–77.

22. Kesselman, B. (2024). Transforming South Africa’s unjust food system:
an argument for decolonization. Food Cult. Soc. 27, 792–809.

23. Timmermann, C. (2020). Intergenerational Justice and Innovation for
Long-Term Agricultural Sustainability. In Social Justice and Agricultural
Innovation, C. Timmermann, ed. (Springer International Publishing),
pp. 147–170. https://doi.org/10.1007/978-3-030-56193-2_7.

24. Kaljonen, M., Kortetm€aki, T., Tribaldos, T., Huttunen, S., Karttunen, K.,
Maluf, R.S., Niemi, J., Saarinen, M., Salminen, J., Vaalavuo, M., and Val-
sta, L. (2021). Justice in transitions: Widening considerations of justice in
dietary transition. Environ. Innov. Soc. Transit. 40, 474–485.
10 One Earth 8, February 21, 2025
25. El Bilali, H. (2019). Research on agro-food sustainability transitions:
where are food security and nutrition? Food Secur. 11, 559–577.

26. Pereira, L., Frantzeskaki, N., Hebinck, A., Charli-Joseph, L., Drimie, S.,
Dyer, M., Eakin, H., Galafassi, D., Karpouzoglou, T., Marshall, F., et al.
(2020). Transformative spaces in the making: key lessons from nine
cases in the Global South. Sustain. Sci. 15, 161–178.

27. Grant, M.J., and Booth, A. (2009). A typology of reviews: An analysis of 14
review types and associated methodologies. Health Inf. Libr. J.
26, 91–108.

28. Murray, S., Gale, F., Adams, D., andDalton, L. (2023). A scoping review of
the conceptualisations of food justice. Publ. Health Nutr. 26, 725–737.

29. Gottlieb, R., and Fisher, A. (1996). ‘‘First Feed the Face’’: Environmental
Justice and Community Food Security. Antipode 28, 193–203.

30. For Hunger-Proof Cities (1999). Sustainable Urban Food Systems (Inter-
national Development Research Centre).

31. Irragang, F.K., Kohr, W., and Lawson, K.K. (1986). Food and Justice, 9.

32. Alkon, A.H., and Agyeman, J. (2011). Cultivating Food Justice: Race,
Class, and Sustainability (MIT Press).

33. Boyes, B., Cummings, S., Habtemariam, F.T., and Kemboi, G. (2023).
‘We have a dream’: proposing decolonization of knowledge as a sixth
generation of knowledge management for sustainable development.
Knowl. Manag. Dev. J. 17, 17–41.

34. Guthman, J. (2014). Doing Justice to Bodies? Reflections on Food Jus-
tice, Race, and Biology. Antipode 46, 1153–1171.

35. Alkon, A.H. (2014). Food Justice and the Challenge to Neoliberalism.
Gastronomica 14, 27–40.

36. Alkon, A.H., and Mares, T.M. (2012). Food sovereignty in US food move-
ments: radical visions and neoliberal constraints. Agric. Hum. Val. 29,
347–359.

37. Cadieux, K., and Slocum, R. (2015). What does it mean to do food jus-
tice? J. Polit. Ecol. 22, 1.
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