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Sustainable agrifood systems are critical to averting climate-driven social and ecological disasters, overcoming the growth
paradigm and redefining the interactions of humanity and nature in the twenty-first century. This Perspective describes an
agenda and examples for comprehensive agrifood system redesign according to principles of sufficiency, regeneration, distri-
bution, commons and care. This redesign should be supported by coordinated education and research efforts that do not simply
replicate dominant discourses on food system sustainability but point towards a post-growth world in which agroecological life

processes support healthy communities rather than serving as inputs for the relentless pursuit of economic growth.

lobal agrifood systems—contemporary knowledge, institu-

tions, infrastructures, practices and crops that define the

predominant patterns of food production and consump-
tion—are major forces of climate change, ecological degradation
and rural decline'. Tackling these challenges requires the reimagi-
nation and re-creation of circuits of food production, processing,
distribution, consumption and governance on the basis of human-
kind’s best experience in agriculture as an immediate source of
community well-being and fundamental field of interaction with
nature’. Such profound reconfiguration exceeds much scientific
discussion of sustainable agriculture, which, with notable excep-
tions, has for several decades centred on maintaining principal
patterns of consumption while reducing negative environmental
impacts of production®*. Just as in the fossil fuel sector, much agri-
cultural sustainability discourse has focused on incremental gains
in energy efficiency and the disproven logic of green growth’, rather
than system-wide transitions to new energetic regimes. Fortified by

the ideology of economic growth, this ‘conventional’ sustainability
logic plays an outsized role in science and policy agenda-setting,
as it maintains the legitimacy of dominant agrifood system play-
ers (and their influence within societal processes such as United
Nations Food Summits) that obstruct the pursuit of post-growth
agrifood solutions®.

As a consequence, most change strategies presented to date
are insufficient to achieve agrifood system transformation to sus-
tainability. Reducing the consumption of meat and shifting to
plant-based diets, reducing crop loss and food waste, and making
technological and managerial improvements to food production®’
are indeed vital elements in substantial agrifood system change. Yet,
such measures fail to address the underlying institutional, policy
and economic structures at the roots of agrifood system unsus-
tainability®. Decades-long concentration in the agrifood industry
has created massive agri-industrial clusters whose business models
drive unsustainability’. These clusters have developed and continue
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Table 1| Principles by which growth and post-growth metabolisms operate arranged by category

Economic Social-ecological Allocative principles  Institutional principles Relational

principles principles principles
Growth metabolism Efficiency Extraction Accumulation Private ownership Control
Post-growth metabolism Sufficiency Regeneration Distribution Commons Care

to promote industrial livestock production, in tandem with the
overproduction of feed cereals and widespread conversion of intact
forestlands'’. This process is often subsidized by nation-states,
facilitated by international trade law and underwritten by the capi-
talist logic of efficiency, economies of scale and externalization of
real costs'.

If such actors, networks, and scientific and economic logic are
left unchallenged, ecological value will continue to be converted
into foods from nowhere, rural lands will continue to be appropri-
ated and rural peoples dispossessed, and exploitative labour rela-
tions and abuse of animals will continue, while the responsibility
for such unhealthy and unjust agrifood systems is assigned to indi-
vidual and societal choice'. In addition, just as did the global food
crises of 2008 and 2010, the war in Ukraine highlights the need to
rethink the ways in which, at field, local, national and international
levels, the dominant agrifood systems and food security discourse
are predicated on continued easy access to cheap fossil fuels, the
majority of which need to remain unextracted to avert dangerous
climate change”. This realization underscores the importance of the
IPCC's first-ever discussion of degrowth in 2022 and its grave sum-
mary of contemporary global environmental change. To be true to
its name, the science of sustainable agrifood systems must address
the structural social inequities and ecological exploitation exist-
ing at the core of industrial agrifood systems and the insinuation
of their underlying logics into the food security and wider sustain-
ability discourse.

Post-growth agrifood system principles

Transforming global agrifood systems for sustainability means
moving beyond the growth paradigm. It requires reconceptualiz-
ing human food metabolisms according to values, food practices
and lifestyles that strive for sufficiency over efficiency, regenera-
tion over extraction, distribution over accumulation, commons
over private ownership and care over control (Table 1). These prin-
ciples have been identified by Indigenous, feminist, degrowth and
post-development communities as essential to food sovereignty,
food justice, social equity, cultural survival and ecological integ-
rity, but they remain absent within most sustainability discourses,
including the Sustainable Development Goals'*'.

Sufficiency. The principle of sufficiency has profound ethical, polit-
ical and philosophical meaning. Most immediately for our purposes,
it means producing enough healthy food for those who need it and
doing so in ways that promote the welfare and stewardship practices
of those who produce it. If sustainability is the overarching chal-
lenge of our time, sufficiency supersedes the growth-driven logic of
efficiency, which prioritizes agricultural yields and economic profit
over land access and stewardship, while externalizing real costs
(such as ecological damage and negative health impacts) or shifting
them to the future". Sufficiency addresses the bodily physiologi-
cal and psychological needs for sustenance, asking what amounts
and kinds of foods are nutritionally and culturally appropriate,
and how this food can be produced and shared to eliminate under-
nourishment and control overconsumption'. Sufficiency engages
social-ecological limits that are linked to community health and
well-being, to field-level agroecologies and to their ‘nested’ posi-
tions within wider ecologies. Sufficiency involves the recognition of

nonhuman agencies on their own terms (for example, the ‘rights of
a river’), recognition that also extends to the real action of billions
of agencies in keeping life on the planet at play'’. While traditional
societies around the world have long insisted on the interconnect-
edness of life and planet, the principle of sufficiency obliges mod-
ern societies to conceptualize and institutionalize new forms of
non-anthropocentric juridical thought concerned with the compre-
hensive rights of life.

Regeneration. The principle of regeneration requires producing
food at rhythms compatible with the creative and recuperative pro-
cesses of ecosystems and people, now and in the future. This prin-
ciple highlights the value of bio-culturally diverse agroecological
food systems that generate fertile soils and agrobiodiversity, man-
agement practices that ensure the quality of life of farm animals,
and landscape practices that maintain habitat for wild species and
ecological interactions®. When related to human communities, the
principle of regeneration involves the recognition and support of
diverse traditional food systems, while also drawing attention to the
position of human labour within these as well as to entrenched his-
toric agri-environmental and social injustices (such as insecure land
tenure and asymmetric power labour relations) that have usurped
community capacity for social reproduction and undermined com-
munity well-being.

Distribution. The principle of distribution prevents concentration
and overaccumulation. It addresses historic injustices underly-
ing and still perpetuated through contemporary agrifood systems,
including the continuing usurpation of Indigenous lands and the
legacy of colonialism and imperialism*-*. It addresses the inter-
national trade and domestic policies undermining family- and
community-scale production and facilitating industry concentra-
tion around the world”. Regionally, the principle of distribution
emphasizes localized food economies rooted in the landscape and
seascape, often facilitated by direct links between producers and
consumers. Distribution is a key concern of hybrid worker—con-
sumer cooperatives’, in which farmers, retail entities and con-
sumers act as co-producers of food products and related services,
developing policies to ensure mutual benefit and the redistribution
of excess gains. The principle of distribution also concerns agri-
cultural and environmental knowledge”, as greater engagement
in agrifood endeavours also invites closer attention to seasonality,
the quality of local landscapes and seascapes, the lives of individual
farm animals, and other place-making features of particular food
cultures and agricultural systems.

Commons. The principle of food as a commons rather than a com-
modity already informs many approaches to land management and
access to food. It exists alongside diverse similar notions found
across cultures and reflects food’s many dimensions, from neces-
sity for human life to expression of cultural identity. “The end-goal
of a food commons system should not be profit maximization but
rather increasing food access in ways that are fair to producers and
consumers, build community and shorten the distance from field
to table...all the while stewarding natural resources for future gen-
erations™. Communal stewardship of food systems allows peo-
ple to experience natural abundance, helping unlearn damaging
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patterns of behaviour driven by the experience of artificial scarcity
under private ownership?”’. Re-commoning—reversing the pro-
cess of “accumulation by dispossession”*—literally and conceptu-
ally opens access to space required for post-growth food systems.
Land, soil, water, seeds, equipment, techniques, knowledge and
skills—each of these resources can be managed through common-
ing as a way of being” practised by humans and non-humans alike.
This principle is applied in the various contemporary attempts to
advance the governance of agrifood systems through practices of

‘food democracy™™.

Care. The principle of care replaces the techno-scientific ideal of
control in agrifood system sustainability and the neoliberal tinge
of ‘food security’ Care supports commons; it lies at the heart of
the post-growth metabolism, enabling and guiding inter- and
intra-species relations® and establishing the ethical foundation of
food sovereignty”. Care recognizes the role of women, children,
migrants and many others, whose indispensable contributions to
food production are often neglected™. It emphasizes mutual pro-
ducer-consumer interests in agrifood systems and interconnect-
edness and interdependencies within local and even global food
networks. Care brings attention to the need to establish multispecies
sustainability policies based on the recognition of the multitude of
animal, vegetal, fungal and microbial agents shaping shared land-
scapes™, even as these are co-constructed and co-stewarded across
large geographical and relational distances™. The principles of care
and commons are often grounded in diverse syncretic forms of tra-
ditional agricultural knowledge and spirituality, including an awak-
ened sense of belonging to the ‘spirited’ web of living beings™*.

Post-growth agrifood systems in action

Fortunately, these principles are already instantiated in many cre-
ative and inspiring endeavours around the world, including in food
production (for example, agroecological farming and gardening),
food businesses (for example, business model innovation, coop-
eratives, alternative (direct) trade arrangements and circular econ-
omy), food culture (for example, narratives, rituals and traditions)
and food governance (for example, food policy councils, policy
integration and anticipatory governance). Such ‘real utopias’ devel-
oped across Indigenous, feminist, degrowth and post-development
communities'*'° offer guidance for the transformation towards
sustainable agrifood systems, as illustrated in the remainder of this
Perspective.

Food production. Agroecological food systems apply the prin-
ciples of sufficiency, regeneration, distribution, commons and
care through the observation of and engagement with the complex
relationships between plants, soils and pollinators. For decades,
agroecology has demonstrated how at field and landscape levels
agriculture can provide abundant high-quality foods as it enhances
agrobiodiversity and nutrient cycling, creates and maintains fertile
soils, and improves agrifood system resilience to social and ecologi-
cal shocks”**. Diversified small farms can produce higher yields
while using land and water more efficiently than industrial agricul-
ture’*. Such small-scale production is often absent from national
accounts, however, leading to enduring controversy about the actual
and potential impact of small-scale agriculture to food security:
credible estimates range from 30% to 70% depending on how pro-
duction is calculated and how farm size is defined*"*.

Despite these data disputes, the endurance of small-scale agro-
ecological production systems around the world is evidence of their
continuing importance to household consumption, community
livelihood and cultural identity as well as surrounding landscapes
and ecologies. The survival of these farms also signals the continu-
ing potential of family, community, cooperative and various other
solidarity-based food production arrangements and institutions
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often undermined by government subsidization of monocrop pro-
duction on the one hand, and privatizations and land-grabbing on
the other. The international peasant movement Via Campesina has
spearheaded the call for food sovereignty, reclaiming the roles of
smallholder and agrarian communities within viable national food
economies, and defending the labour of rural women and the rights
of peasant communities to the seeds inherited from their ancestors®.
Aside from such mass-based peasant movements, there are many
experiments linking small farms within networks of bioregional
foodsheds, shortening food circuits and increasing consumer—pro-
ducer transparency and solidarity while also prioritizing local and
regional self-sufficiency****. While there are no easy panaceas™, these
new food endeavours take various forms, offering multiple niches to
a range of actors within complex food economies”. In Japan, prac-
titioners of the han-nou han-x (‘half-farming, half-X’) lifestyle, in
which livelihoods combine food production and some other ideal
work or job, have grown substantially in recent years, increasing gar-
dening and farming among young and old people in both rural and
urban areas*. Establishing equitable labour arrangements and legal
regimes is critical to the long-term success of these endeavours—
especially for women, migrants, landless workers and other vulner-
able populations often employed in the agrifood sector*>*.

Home and urban gardening represents another viable yet under-
estimated component of sustainable agrifood systems™. A rich body
of research on traditional home gardens, especially demonstrating
their relevance to agrobiodiversity, household nutrition, gendered
labour and poverty alleviation, is not yet widely recognized or acti-
vated in policy. Gardens exemplify the multifunctional character of
agriculture: in addition to their direct contributions to food secu-
rity, they often produce medicinal plants, fodder for domestic ani-
mals and other non-food-related household goods, and their role
in in situ biodiversity conservation and the provision of supporting
and regulating ecosystem services (including carbon sequestration)
is also well established’'.

Intensive urban and peri-urban gardening and horticulture
have been essential in world history. As brief examples, the ‘float-
ing garden’ chinampas provisioned the inhabitants in the basin of
pre-colonial Mexico®, while Tokyo was supported by small-scale
intensive agriculture based on sophisticated systems of organic
nutrient cycling, including the use of night soils, well into the
mid-nineteenth century™. Even though the recycling of human
wastes is not yet considered a priority, contemporary urban gar-
dens often require few fossil fuel inputs and promote the recycling
of organic food waste. Gardening is popular (for example, engag-
ing 36% of the total population in Hungary, 40% in Czechia and
54% in Poland), and garden foods are often shared rather than
exchanged within markets, accounting for sizeable portions of
household consumption of fresh produce in countries as diverse as
Czechia and Japan®**. At the national level, home and community
gardens produce more organic produce than the commercial sector
in Czechia™, while Cuba, in response to its fossil fuel crisis, relied
on a coordinated switch to agroecological production, with strong
reliance on urban gardening, to meet domestic consumption needs
in recent decades™*. Especially when enhanced by agroecological
principles, urban agriculture shows great potential in post-growth
agrifood systems™.

Gardening also contributes to a sense of well-being in urban
areas, as people are outdoors, physically active and directly engaged
in creative stewardship of their home places, creating commu-
nities in the process®. Gardens complement and extend urban
green spaces and corridors, benefiting human and multispecies
health, while parks and vacant lots can serve as edible urban com-
mons®'. Informal food practices such as hunting, fishing, gathering,
small-scale animal husbandry and gleaning further diversify the
potential of post-growth food provisioning, even though their ben-
efits are largely unnoticed by researchers and government officials®.
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Food business and trade. Many alternative community-based busi-
ness and investment models support post-growth food commons.
When food is a public good, food businesses become partners in
polycentric governance of a common-pool resource®. Without the
profit-seeking motives and shareholder interests of their market
counterparts, social businesses and benefit corporations anchor
sustainability in their business models by prioritizing the long-term
health and well-being of the environment and the public, also in the
food sector®’. Employee-owned businesses and cooperative enter-
prises composed of consumers, producers and mixed groups of
food actors ensure that the needs of people are met first and gener-
ate wealth in a transparent and equitable manner®. There is a suite
of tools and methods in alternative finance and investment that
jump-starts and maintains diverse, alternative food economies, such
as transparent, ethical, cooperative and community-scale trusts,
loans and in-kind contributions, administered through crowdfund-
ing schemes, ethical banks, credit unions or impact investors.

Food trade is essential to any post-growth sustainable agrifood
system. Yet, within the current global economic regime, trade has
become a primary source of environmental and social risks®™*.
Of paramount importance is ending the current state of unequal
exchange (estimated to exceed a US$10 trillion drain from the global
South to the global North) followed by ecological reparations for
past harm?'. New terms of trade should be based on consensus, fair
distribution, social protection and capacity building®, rather than
the crude logic of trade theory®. Transparency, enabled by partici-
pation and by active and open dialogue and cooperation, can rec-
ognize, empower and show care for marginalized agrifood system
actors®. Post-growth agrifood systems are socially and ecologically
sensitive to the throughput of food trade, respecting the carrying
capacities of local markets and their environments, prioritizing suf-
ficiency and avoiding overdependence on trade”. Redistributing
organic resources and nutrients to eliminate waste and reconnect-
ing eaters and growers in circular economic relationships reinforce
food as a regenerative commons’'.

Food culture. Food narratives can create a culture of care. Rejecting
narratives of scarcity and costly sacrifice as necessary for sustainabil-
ity, narratives of sufficiency and regeneration enable self-limitation
as an act of care “since limitless expansion inevitably colonizes and
assimilates the lifeworld of others, human and nonhuman alike™”.
In re-embracing caring agrifood system relationships, a multispe-
cies approach to sustainability focuses on “meeting diverse, chang-
ing, interdependent, and irreducibly inseparable needs of all species
of the present, while enhancing the ability of future generations of
all species to meet their own needs”. Such connections between
microbiomes, diets and physical and emotional well-being are
easy to grasp in agrifood systems’. Rural and urban edible land-
scapes cared for by more-than-human landscape stewards, who
tend to their multispecies commons on the basis of agroecological
principles, thus provide food that allows for mutual flourishing®.
Relationships of this kind, often grounded in forms of spirituality
and traditional ecological knowledge, have been the backbone of
highly persistent traditional food cultures and agricultural heritage
from around the world that protect agrobiodiversity and provide
human nutrition”. Post-growth food narratives feature such real
social-ecological collectivities involved in sustainable agrifood
endeavours, demonstrating collective agency rather than focusing
on lone farmer, corporate or scientist heroes™.

Food governance. Cross-sectoral, multi-level and multi-actor agri-
food system governance and institutions bridge the institutional
silos of agriculture, public health, education, development planning
and so on, in pursuit of sustainable post-growth agrifood systems.
Food policy councils are one example of such new governance
structures’’®, offering platforms for food policy development and

interventions of collective agency. Ideally, food policy councils are
inclusive and representative of diverse public and private stakehold-
ers and cut across multiple sectors of policy expertise related to
food. Varying in scale and organizational arrangements, they form
linkages to facilitate the scaling up of novel forms of food gover-
nance while avoiding domination by specific governmental or busi-
ness interests. Integrative food policy making links environment,
health and education by considering the social norms and mean-
ings of food, the material and institutional mechanisms that make
some foods more available than others, and people’s skills and com-
petencies in relation to food””. Policymaking processes that incor-
porate practical contextual factors such as time availability, social
relations and practices, and the links between practices (such as
food provisioning and mobility) contest the default assumption that
individual behaviour is ultimately responsible for system-level sus-
tainability problems’®. Experimental and experiential approaches to
the future allow for co-creation, creativity and “practicing with the
future”, which can avoid risk and lead to more optimistic, innova-
tive and broadly supported food futures”. Food policy development
processes using immersive foresight methods with diverse groups
of food stakeholders build consensus among decision makers on
pathways for sustainable food governance that avoid path depen-
dency’**. Adapting and shaping uncertain futures highlights the
need to build anticipatory capacities and futures literacy for policy-
makers and agrifood system actors at large®’. For organizing viable
distributed agrifood systems and networks under such circum-
stances, best practices from cybernetics and related fields will prove
vital to help the coordination of governance and integrative policies
across scales.

Post-growth education and research

Transformation begins with rethinking what and how we learn and
teach about agrifood systems. In light of deeply held beliefs in unlim-
ited economic growth, pervasive even in sustainability research,
degrowth scholars call for ‘decolonization of the imaginary’ Feola
develops this call into a theory of unmaking, “a multilevel (indi-
vidual, social, socioecological) and multidimensional (temporal,
spatial, symbolic, and material) range of situated processes that
can be used strategically to make space for sustainable alterna-
tives”®. From early childhood through life-long learning, education
is essential in the evolution of knowledge. Creative pedagogies are
essential in transforming how future agrifood system professionals,
including agrifood researchers, are educated—especially in relation
to transformational policies, practices and infrastructures necessary
for sustainable post-growth agrifood systems®.

Transformation to a post-growth world has already begun. The
examples given above are merely the tip of the iceberg. Despite the
abundance of diverse post-growth agrifood system innovations and
solutions existing around the world, studies about them are easily
overshadowed by the vast number of studies focusing on the sustain-
ability problems of conventional, exploitative and growth-driven
agrifood systems. Sustainable agrifood system solutions are com-
plex phenomena that include outcomes, drivers and change actions.
They are embedded in historical, social, political and cultural con-
texts. Below, we offer a pragmatic and programmatic framework for
structuring solutions research in support of sustainable post-growth
agrifood systems.

Understanding existing solutions. Diverse actors currently develop
and implement agrifood system solutions around the world (see the
previous section). To substantiate how these solutions were gener-
ated, how they are maintained or lost, what these solutions entail,
how they work and how sustainable they are is the goal of the first
solution research stream. This includes analysing outcomes, drivers,
change actions and contexts, as well as assessing outcomes against a
comprehensive set of criteria for sustainability, overall effectiveness
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and alignment with post-growth metabolism principles. The pool
that represents this type of solution research includes, for example,
studies on land access strategies for direct-market food farmers in
Oregon®; on the services provided by sustainable food forests in
Europe, North America and South America®; on the agroecological
transformation in Latin America®; or on the structure of alternative
food networks in China®. Advancing our understanding of exist-
ing agrifood system solutions helps stakeholders identify innova-
tive solution options, support maintaining present solutions, test
solution plans, optimize implementation efforts and verify solution
outcomes before, during and after implementation. This type of evi-
dence can directly inform agrifood system programmes, policies,
funding and other important decisions.

Adopting and transferring existing solutions. Many sustainable
agrifood system solutions relevant to a post-growth world have been
successfully tested and implemented, and offer valuable opportuni-
ties for learning and transfer. However, while understanding a viable
agrifood system solution creates a good base of knowledge, it does
not automatically translate into successful transfer and implemen-
tation, due to specific context conditions. Dedicated studies should
thus support the adoption and transfer of sustainable agrifood
system solutions aligned with post-growth metabolism principles.
Adoption and transferability studies include the reconstruction of
implementation pathways to identify success factors, the analysis
of contexts and similarities, and experiments to test transfer plans.
The pool that represents this type of solution research includes,
for example, studies on the transfer of water-efficient irrigation
schemes in New Zealand™; on the transfer of agroecological prac-
tices in Nicaragua®; or on the transfer of various agrifood system
solutions from around the world (“seeds of a good Anthropocene”)
to Kyoto, Japan, through a food policy council”®*.

Supporting the creation of new solutions. Finally, some situations
may require creating a new agrifood system solution due to a lack
of precedence, low transferability of existing solutions or misalign-
ment with post-growth metabolism principles. Considering the
urgency of timely actions as well as limited resources and experi-
ence, research should generally support agrifood system trans-
formation efforts through reviewing existing solutions and then
exploring their transferability. When these options do not suffice,
supporting the development and testing of new agrifood system
solutions can be done through combining evidence-oriented vision-
ing, creative strategy building and experimentation’’. The pool that
represents this type of solution research includes, for example, stud-
ies on responding to COVID-19 challenges through the adoption
of sustainable business practices and models for small and medium
food enterprises’; on testing a small but comprehensive sustainable
coffee supply chain between Arizona and Mexico®; or on shifting
people’s perceptions and behaviour towards empathy and inclusive-
ness through joint food experiences”.

As a whole, these three streams of research and the real-world
experiences from which they are drawn provide important coordi-
nates for system-wide transformation®. Further research should aim
to understand what strategic actions are effective beyond the imme-
diate solution level. Such analysis would pay explicit attention to the
political, economic and scientific power dynamics that facilitate or
impede the kinds of sweeping changes implied in agrifood system
transformation and transition as well as be wary of ‘one-size-fits-all’
upscaling” and explore the full range of amplification options™.

Transformation to post-growth sustainability

Assuring the social, economic and ecological future of human and
non-human life depends on changing dominant agrifood systems
as well as dominant agrifood systems research and education. Food
practices are intimately cultural, socially ubiquitous and at the same
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time embedded in nature. Food has historically linked everyday cul-
tural practices into landscapes, seascapes and ecological rhythms.
At its best, agriculture is an agroecological practice modelled on the
cycles of nature itself. Such qualities and interactions require fur-
ther study in themselves and can also aid understanding of complex
human-environmental interactions found in sustainability chal-
lenges in general.

We no longer have the luxury of ignoring viable, successful
options when it comes to agrifood system sustainability, and we
must question the reliance on economic growth as the dominant
paradigm’>*. Researchers must take sustainability challenges seri-
ously, first by overcoming ideological blindness to the profound
practical and theoretical meaning of already existing agrifood sys-
tem solutions®. While there might be strong positions held for or
against certain types of solutions, the challenges of sustainability
in general and agrifood systems sustainability in particular are so
complex and urgent that all types of solutions with real potential
for post-growth transformation are needed. These efforts must
not perpetuate discourses of delay” and should go beyond the
Sustainable Development Goals'®”. The principles, examples and
research agenda presented here are intended to sketch out a sustain-
able post-growth agrifood system pluriverse to which all can find
ways to contribute. Dig in!
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