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Editorial on the Research Topic

Achieving food system resilience and equity
environmental change

in the era of global

National governments and international agencies are forcefully warning that society is in the
midst of a global climate crisis with grave risks to human welfare and natural systems (Portner
et al., 2022). Recent IPCC reports have issued what has been called a “code red for humanity;”
delivering, once again, dire warnings of the profound risks of unmitigated anthropogenic climate
forcing on human welfare, the limitations of ecosystems and human societies to adapt to climate
change, and the risks to social and ecological stability (Sellers et al., 2019; IPCC, 2021, 2022).
Further, recent analyses support the conclusion that the current national climate targets and
international policy efforts are insufficient to limit anthropogenic warming to 1.5°C above pre-
industrial global temperatures (Kemp et al., 2022; Matthews and Wynes, 2022). The full extent
of the potentially catastrophic impacts of climate destabilization remains to this day scientifically
underexplored and poorly understood (Kemp et al., 2022).

Food systems will continue to play a defining role in global environmental change, human
welfare and socio-economic stability. The world’s agri-food systems are a primary driver of global
ecological change and negative public health externalities while simultaneously being vulnerable
to the impacts of climate destabilization (Steffen et al., 2015; Meybeck and Gitz, 2017; Willett
et al., 2019; Benton et al., 2021; Crippa et al., 2021; Slater et al., 2022). Severe weather events and
their impacts to global agriculture, fisheries, and related food system infrastructure have steadily
increased over the last decade and are projected to increase in severity over the remainder of this
century (Brown et al., 2015; Watts et al., 2021; de Perez et al., 2022). Such negative impacts
on yields from crop, livestock and fisheries, as well as damage to food processing, storage,
transportation, and retail infrastructure could significantly diminish the security of the global
and regional food supplies, drive food price spikes, and negatively impact the availability of high-
quality foods, especially to low-income countries and marginalized and vulnerable communities,
exacerbating food insecurity and malnutrition (Myers et al., 2017; Harris and Spiegel, 2019;
Romanello et al., 2021; IPCC, 2022; Portner et al., 2022).

Deadly pathogens emerging from and amplified through agriculture are also anticipated to
increase along with human population and the expansion and intensification of production
strategies (Rohr et al., 2019; Wallace et al., 2021; Brooks et al., 2022; Trivellone et al., 2022).
The global syndemic of climate destabilization, chronic illness, the COVID-19 pandemic,
food insecurity, economic shocks, and the loss of ecosystem services must be simultaneously

01 frontiersin.org


https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org/journals/sustainable-food-systems#editorial-board
https://www.frontiersin.org/journals/sustainable-food-systems#editorial-board
https://www.frontiersin.org/journals/sustainable-food-systems#editorial-board
https://www.frontiersin.org/journals/sustainable-food-systems#editorial-board
https://doi.org/10.3389/fsufs.2022.1126013
http://crossmark.crossref.org/dialog/?doi=10.3389/fsufs.2022.1126013&domain=pdf&date_stamp=2023-01-17
mailto:albie@hawaii.edu
https://doi.org/10.3389/fsufs.2022.1126013
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fsufs.2022.1126013/full
https://www.frontiersin.org/research-topics/16420/achieving-food-system-resilience-equity-in-the-era-of-global-environmental-change
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org

Miles and Hoy

accounted for in attempts to transform food systems to achieve
stability, health, equity, resilience, and sustainability (Fanzo, 2020;
Webb et al., 2020; Petersen-Rockney et al., 2021; Zurek et al., 2022).

Even with significant and coordinated efforts to limit global
greenhouse gas emissions, all regions must plan for climate-induced
shocks from more frequent and severe weather events resulting in
the disruption of agricultural production, fisheries and supply chains,
food price spikes, increased food insecurity, and the catastrophic loss
of livelihoods, property and infrastructure (Harris and Spiegel, 2019;
Duvat et al., 2021; Hasegawa et al., 2021). How food systems are
planned, structured, and managed will, therefore, have a profound
influence on the ability of society to sustain critical ecosystems
services, mitigate and adapt to climate change, respond to future
social and ecological crises, and ensure food security, public health,
human rights and social stability into the future (Agyemang and
Kwofie; Sampson et al.; Rockstrom et al., 2020; Rosenzweig et al.,
2020; Queiroz et al., 2021; Watts et al., 2021).

With the possibility of significant destabilization of the Earth’s
climate system this century (Mora et al., 2013; Trisos et al., 2020;
IPCC, 2022) educators, researchers, NGO leaders, planners, and
elected officials must work together on transdisciplinary research,
education, state and regional food system planning and policy efforts
toward building more healthy, equitable, resilient, and ecologically
sustainable food systems that are strategically aligned with state,
national, and UN Sustainable Development Goals (Eyhorn et al,
2019; Valentini et al., 2019; Fanzo et al., 2021).

Food system resilience is the capacity over time of a food system
to provide sufficient, appropriate and accessible food to all (i.e.,
food security) in the face of various and unpredictable biophysical,
social, or economic disturbances (Tendall et al., 2015; Schipanski
et al., 2016; Chodur et al., 2018; FAO, 2020). Food system resilience
requires both sufficient stability to maintain needed capacity through
disturbances as well as sufficient adaptive capacity to alter system
structure and function when environmental changes render existing
structure and function incapable of maintaining needed capacities
(Hoy, 2015). Therefore, existing food systems can be hypothesized
to be more or less resilient only to known or expected shocks and
disturbances, but we can’t say they are resilient until capacity has been
maintained after disturbances occur. The performance of current
food systems during the COVID-19 pandemic leaves some doubt
about their resilience. Food system equity is a goal, outcome or
condition of the food system where the benefits and risks of how
food is grown and processed, transported, distributed, and consumed
are shared equitably by society (Allen, 2010; Gottlieb and Joshi,
2010; Alkon and Agyeman, 2011; Smith, 2019). Based on the concept
of resilience described above, equity could be viewed as both an
essential condition for food system resilience and sustainability and
an outcome of sustainable and resilient food systems. Achieving
food system resilience and equity in the era of global environmental
change will require integrated and reinforcing research, education,
public policy, investment, and normative goal setting (Blay-Palmer
et al., 2021; Zurek et al, 2022), all of which exist within varying
cultural, political, and economic systems.

The objective of this Frontiers Special Research Topic is to
provide academics, elected officials, government agencies, urban
and regional planners, community leaders, and other food system
practitioners with an up-to-date scientific analysis of the systemic
risks of anthropogenic climate destabilization and other stochastic
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shocks to agriculture, food security, human health, and economies.
Papers submitted to address this topic provide key theories principles,
case studies and actionable strategies for achieving food system
resilience and equity (Figure 1).

The articles throughout the special edition have enriched the
conceptual and practical definitions of resilience and equity in
food systems, consistent with the description above. A particular
focus of a review of published resilience studies in the Indo-Pacific
region (Friedman et al.) was in how resilience was defined or
described, compared with standard definitions in previous literature.
The conceptual views most prevalent in the papers reviewed were
adaptation, adaptive capacity and response to disturbance, although
only about half of the papers selected for analysis cited specific
definitions. Although resilience is more than response to disturbance
and environmental change, the importance of climate change in
stimulating studies of food system resilience was clearly evident.
Papers that identify observable qualities or operational/mechanistic
characteristics of food systems to propose metrics or indicators give
further insight into evolving models and definitions and how they can
be operationalized in research and practice.

In multiple submissions, the measurable qualities of resilience
and equity were focused on one of a few key food systems concepts:
sustainability, sovereignty or security, and in some cases all three,
as in the human right to food. Although many of the papers
describe metrics and/or indicators, several articles in the collection
focused on them specifically. For example, Jernigan et al. propose
a series of indicators and sub-indicators of food sovereignty with
a particular focus on the food systems of indigenous communities,
and which are potentially generalizable to a wide range of cultural
contexts. Agyemang and Kwofie selected 5-6 indicators from the
literature for each of 4 areas that are important in food system failure
analysis: production, nutrition, social equity, and environmental
damage mitigation. In contrast, Sampson et al. focus on particular
characteristics of equity, food sovereignty and the human right to
food, and test their association with food security, an outcome
of sustainable and resilient food systems. Rather than propose
specific indicators, Springer et al. propose a malleable workflow
for selecting the indicators and issues that are most useful and
relevant to a particular community or context in measuring food
system sustainability. Remaining papers in the special edition, case
studies of both challenges to resilience or equity and of food system
qualities that may favor resilience and equity, collectively enrich
the conceptual understanding of key concepts and the metrics
and indicators used to measure and compare specific systems and
geographic regions.

Structural obstacles to food system resilience and equity were
a major focus of papers describing resilience-related research in
the Indo-Pacific region (Friedman et al.), where climate change
and environmental disturbance were the most prevalent forms of
disturbance appearing in the literature analyzed. Likewise, climate
change impacts and adaptation strategies were a focus of a
comparison between rural communities in the global north and south
by Raj et al. in this collection. However, several other important
challenges appear in the articles published in this special edition.
Hutchins and Feldman, for example, compared individual farmer
responses to COVID-19 in Hawaii. Industry conditions, such as
consolidation or lack of diversity in both production (Howard et al.),
and supply chain components or actors (Miller) were described as key
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Approaches:
measured by Just and equitable transitions
pathways
The right to food

Concept map of the papers submitted to address the special Research Topic on food system resilience and equity under global environmental change.

Supply chain diversity and sustainability
US and Mexico, Weber and Wiek

Hawaii, Hastings et al.
e.g.
N\
TEK
Ukraine, Fontana et al.

constraints to realizing food system resilience and equity, in each case
with diversification as a clear means of addressing these challenges.
As a serious obstacle to both food system resilience and equity, Calo
et al. examined dominant land property regimes, which can have a
direct bearing on both food sovereignty and security.

Finally, approximately half of the papers in this special
Research Topic described case studies of system qualities that are
expected to be positively associated with food system resilience
and equity. These include examples of environmental, social,
and economic elements of food systems, as well as transition
pathways within each of these three important dimensions
of food system sustainability. Production ecosystem-oriented
examples include biocultural diversity (Argumedo et al.) and
sustainable intensification (Wilkus et al) with programmatic
transition pathways (Fontana et al; Hastings et al; McGreevy et
al; Mulesa) proposed through similar traditional knowledge and
agroecological approaches. Social dimensions of food systems
were addressed through analysis of farmer values (Hutchins and
Feldman), collaborative approaches to watershed scale management
(Upadhaya and Arbuckle), and agency for self-organization
(Budowle and Porter), with extension educational programs among
the transition pathways analyzed (Truong). An example of supply
chain diversity (Weber and Wiek) is given to support the proposed
solutions (e.g., Miller) for more resilient economic elements of
food systems.

Overall, the special edition contains examples and points of
view from all hemispheres and from various perspectives on key
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aspects of food system resilience and equity. The papers collectively
help to clarify conceptual definitions of food system resilience and
equity as well as operational processes and observable, measurable
qualities associated with those conceptual definitions. We hope
that the collection will both enable and encourage more focused
research on resilience and equity in food systems internationally and
across cultures.
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