Food system resilience contributions by urban agriculture

by

Kara Elizabeth Walker

A.A.S., Johnson County Community College, 2021
B.A., University of Missouri—Kansas City, 2024

A THESIS

submitted in partial fulfillment of the requirements for the degree

MASTER OF SCIENCE

Department of Horticulture and Natural Resources
College of Agriculture

KANSAS STATE UNIVERSITY
Manbhattan, Kansas

2026

Approved by: Approved by:

Co-Major Professor Co-Major Professor
Eleni Pliakoni Tricia Jenkins



Copyright

© Kara Walker 2026.



Abstract

Food systems face continued disruptions, including pandemics and severe weather events.
Resilience is the ability of a system to respond and adapt to disruptions. The capacity of urban and
peri-urban agriculture (UA) sites to provide resilience is an important part of nutritional security
in cities. While research in this field is growing, there are gaps in understanding for resilience
contributions from specific categories of UA sites.

This thesis provides literature and research-based accounts of how urban agriculture can
contribute to resilience. Chapter one provides a review of food system assessment instruments that
are used in research. A PRISMA review was used to collect academic and nonacademic assessment
tools for food system resilience and compare the intended audience; spatial scope; data type; data
collection; strengths; and ease of use. The frameworks matched some but not all of the selected
resilience attributes. Intended audience, data collection needs, and ease of use varied. Several
limitations were identified including burden of data collection and analysis, and lack of
consideration for farm labor. Based on the results of the review, recommendations were made for
diverse actors within the food system to select an appropriate assessment tool.

Chapter two is a review of the literature that sought to identify specific resilience attributes
with a narrative literature review, including situating the urban food system as a socioecological
system with resilience capacities for responding to disruptions. We identified behavior-based
indicators of social resilience, including civic engagement, political engagement, social capital,
and transformational capacity, that were appropriate for UA site operators and participants.

Chapter three comprises original research that is part of a four-pronged transdisciplinary
assessment of urban food systems; other assessment areas include environmental sustainability,

agricultural productivity, and community health. This study aimed to develop a survey instrument



to assess and compare resilience capacities of six types of UA sites: urban production, periurban
production, intensive production, community gardens, high school gardens, and training farms.
Civic engagement, political engagement, social capital including trust and collaboration, and
transformational capacity were selected to measure social resilience for participants and operators
of UA sites. Methods including validated surveys and interview questions were developed with an
advisory board of food system experts. Site operators and participants indicated they felt qualified
to participate in the political process, tended to follow local politics, and felt they could have an
impact on making their communities better places to live. Operators also had strong patterns of
outreach and collaboration, diverse allies, and a multitude of motivating factors. The effect of site
type was significant for participants and some types of political engagement, such as signing
petitions and indicators of social capital, including trust. Community garden and intensive
production site participants had strong indicators of social capital and political engagement
significantly correlated with site type, and all site types had strong indicators of civic and political
engagement and social capital. These data provide a picture of social resilience contributions by
UA site type and underscore the need for planners and policymakers to develop appropriate
supports for growing food in and around cities, regardless of the site type. The results could be

used to inform UA policy for socially resilient communities.
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Chapter 1 - A Comparison of Seven Academic and Nonacademic

Food System Resilience Assessment Frameworks

Abstract

Diverse food system resilience frameworks and assessment tools are being developed to
measure food system performance in the face of disruptive events. The divide between academic
research and gray literature can result in inaccessibility of assessment tools to communities and
non-academic researchers. The authors performed a literature review and selected seven urban
food system resilience assessment frameworks for comparison with resilience attributes, as well
as consideration of their intended audience; spatial scope; data type; data collection; strengths; and
ease of use. The frameworks were found to match between three and seven of the ten identified
resilience attributes, with a range of intended audiences. Framework data collection methodologies
included surveys, spatial data analysis, and mixed methods approaches to collect quantitative,
semi-quantitative, and qualitative data. Most of the included frameworks include flexible
indicators and metrics for investigators to collect relevant data for their planning goals. While the
ability to develop unique metrics can be a strength, undefined metrics present an issue for non-
academic researchers in communities seeking to effectively assess their own food system.
Limitations in existing assessment tools include a wide range of intended outcomes and
burdensome data collection. The comparison of the assessment tools resulted in recommendations
of frameworks for academic and non-academic researchers and revealed gaps including a lack of
fair labor considerations. This review allows researchers to develop effective frameworks for

diverse users to prioritize resilience in food systems.



1 Introduction

The urban food system continues to face disruptive events and long-term stressors,
including the COVID-19 pandemic and climate change. Frameworks and assessment tools are
being developed at a quickening pace in response to disruptive events, particularly since 2000 (KC
et al., 2025). Existing assessment frameworks and tools span diverse areas of the food system,
including scales ranging from farm- and household-level assessments to sub-national and national-
scale tools intended to measure, among other outcomes, nutrition security, governance, or social
and economic capital.

Still, there exists a need for resilience-focused systems-level frameworks to measure the
problem of food system resilience and sustainability (Worstell & Green, 2017). Food systems
research requires a holistic approach that considers food system activities, socioeconomic and
environmental drivers, outcomes, and feedback loops (Ericksen et al., 2010). Because resilience is
a systems property, frameworks seeking to measure resilience should approach the food system at
the system level with food security as a “non-negotiable goal” (Hodbod & Eakin, 2015). Regional
approaches, including the city region food system approach, allow food systems spanning multiple
proximal cities to be assessed as a system (Blay-Palmer et al., 2018).

Definitions of resilience typically include the ability of a system to respond over time to
shocks and stressors (Tendall et al., 2015). Assessment tools should be able to measure changes in
metrics of resilience to illustrate changes in resilience capacity over time. Existing frameworks
present the challenge of determining what to measure and what data to collect, and developing
common metrics would allow for measurement and comparison from community to community

(Atoloye et al., 2023).



Several frameworks are validated and used by academics; other entities like governments,
non-governmental organizations (NGOs), and community groups often develop and use their own
frameworks. Building on previous reviews of food systems assessments, this article seeks to
develop a table to facilitate the selection of the most appropriate food system assessment tool for
academic and nonacademic practitioners. The goal of this manuscript is to (1) review assessment
frameworks of food systems resilience that can be used to facilitate sustainable food systems
redesign; (2) compare frameworks based on strengths, data requirements, and user-friendliness;
and (3) provide a recommendation for academic and nonacademic researchers. By comparing and
evaluating frameworks for assessment and development of resilient food systems, including
frameworks published in both academic and gray literature, the researchers seek to provide an
overview of the distinct arguments offered. A resource including data about each framework can
allow food system actors, advocates, and governments to make informed decisions about

appropriate frameworks for their food system assessment.

1.1 Review of food system resilience measurement approaches

There are varying definitions of resilience as it applies to food systems. Using the definition
of resilience developed by Tendall et al. (2015), resilience is the “capacity over time of a food
system and its units at multiple levels, to provide sufficient, appropriate and accessible food to all,
in the face of various and even unforeseen disturbances” (p. 19). Béné et al. (2023) further refine
this definition to include “the ability of the different individual and institutional actors of the food
system to maintain, protect, or successfully recover the key functions of that system despite the

impacts of disturbances” (p. 1438). Roosevelt et al. (2023) note that with the recent upward trend



of research on measurement of resilience in food systems and related fields across disciplines,
concepts could face degradation through conceptual disagreements.

Resilience can only be measured through proxy measurements of metrics that allow the
researcher to predict the capacity of a system to return to full operation after a disruptive event.
Thus, assessment tools seeking to measure resilience must measure metrics that allow the assessor
to generalize about the system’s latent capacity for resilience (Béné et al., 2023).

There are gaps in existing research, particularly regarding resilience and sustainability.
Sirdey et al. (2023) found that food systems assessment tools fall within a polar gradient, wherein
one pole includes frameworks for quantitative data that are applicable to national-level food
systems, while the other pole is a mixed-methods and participatory approach at sub-national levels.
The authors state that “although resilience concept is considered in almost half of the methods, its
articulation with sustainability is regarded in various ways: (i) as a means (or a condition) to
achieve sustainability, (ii) as a dimension of sustainability (or associated to some of the
dimensions, e.g., economic resilience), or (iii) linked to sustainability in an imprecise way,”
especially in city-region level participatory assessment tools (Sirdey et al., 2023, p. 9). Roosevelt
et al. (2023) found that resilience is often framed as a subconcept of sustainability, particularly in
large-scale assessment tools. These examples illustrate the need for assessment tools that consider
resilience as a concept more precisely than as an aspect of environmental or economic
sustainability. Accordingly, Ujjwal et al. (2024) found through literature review that sustainability
was the most-cited reason for development of food system resilience research. Lew et al. (2016)
position sustainability and resilience as distinct but equally important concepts that offer
communities a choice in perspective. Hodbod et al. (2024) support including both backwards and

forwards thinking through increased participatory data collection in resilience assessment.



Campbell et al. (2022) present a participatory method for developing shared values to include in
assessment tools. Atoloye et al. (2023) propose a database be maintained for local food systems
assessments to include common metrics.

There are varying qualitative, quantitative, and mixed methods approaches represented in
food system assessment tools, including food system mapping; statistical analysis of values
derived from metrices; case studies; and two- and three-dimensional matrices. Existing research
on the inclusion of resilience concepts of food system assessment tools illustrates the variety of
goals and measurement options (Table 12). Roosevelt et al. (2023) developed 8 adaptive capacities
that should be included in resilience assessments and point to the need for a strong definition of
resilience across assessment tools. Worstell and Green (2017) developed 8 criteria to place
frameworks in context of a sustainability/resilience index. Béné et al. (2023) propose five emergent
properties to include in resilience analysis and argue that resilience of the system cannot be
separated from the well-being and resilience capacities of local households, populations, and all
actors of the food system, underscoring the importance of a systems approach to resilience
assessment. The first three sets of attributes are intended to guide the development of resilience
assessment frameworks (Béné et al., 2023; Roosevelt et al., 2023; Worstell and Green, 2017). The

final set of attributes describes existing indicators (Atoloye et al., 2023).



Table 1.1 Resilience Assessment Attributes Suggested by Existing Research

Authors

Resilience Assessment Attributes

Moore et al. (2022): Food system attributes,
descriptions, and examples

Diversity

Redundancy
Connectivity

Capital reserves (social, financial, natural,
political)

Flexibility
Preparedness
Procedural equity
Distributional equity
Structural equity
Intergenerational equity

Worstell & Green (2017): Qualities of
resilient systems

Modular connectivity

Locally self-organized

Increasing physical infrastructure
Responsive redundancy/backups
Complementary diversity

Conservative innovation

Ecologically self-regulated

Embracing disturbance for transformation

Béné et al. (2023): Food system emergent
properties

Connectivity

Redundancy

Diversity

Rule of law/competitiveness
Inclusiveness

Roosevelt et al. (2023): Adaptive capacities

Economic
Political/institutional
Social
Physical/infrastructure
Informational
Environmental
Agricultural
Nutritional

Atoloye et al. (2023): Nine domains

Justice and fairness
Strong communities
Vibrant farms

Healthy people
Sustainable ecosystem
Thriving local economies
Food access

Food supply chain
Racial equity




Development of food system tools for resilience will be crucial to plan and develop food
systems that can respond and adapt to disasters. Risk identification and management is a
preliminary step in determining to what disruptive events food systems may need to be resilient
(Roosevelt et al., 2023). Measures of resilience typically seek the capacity of a system to return to
normal functioning after a disruptive event, Béné et al. (2023) suggest a one-analysis-to-one-event
assessment to collect data directly related to resilience responses by individual actors within the

food system.

2 Methods

The researchers focused this review on assessment frameworks of regional, urban, and
peri-urban food systems to illustrate the connection between food systems and community
resilience. We have narrowed the literature search to include only assessment frameworks of
regional food systems that facilitate holistic views of the food system with a focus on resilience.

Academic frameworks were found using a PRISMA framework. The researchers used the
search term ““food system*” AND framework or assessment or indicator or metric AND
resilience®* AND urban” in ProQuest, Scopus, Academic Search Premier, and SpringerLink.
Results were limited to peer-reviewed articles in the English language published from 2000 to
2024. Papers were rejected for being about anything besides food systems and resilience; for
prioritizing agricultural production or sustainability over resilience; for being national-scale
assessment tools; and for strictly concerning food system governance. Duplicate results were
excluded. Searches were performed in ProQuest (8,440 results); Academic Search Premier (29

results); Scopus (88 results); and SpringerLink (1,148 results).



Grey literature assessment tools were found using the same search terms in with results
narrowed to non-academic journal sources published from 2000-2024: audio and video works;
blogs, podcasts, and websites; conference papers and proceedings; dissertations and theses;
magazines; and newspapers. Document types were limited to annual report; blog; conference,
conference paper, and conference proceeding; dissertation or thesis; or essay. Searches were
performed in Google Scholar (12,200 results) and ProQuest (1745 results). Further grey literature
assessment tools were identified through research of other food system assessment reports. In both
cases, papers that provided a framework for measuring resilience in food systems with indicators
and metrics were retained. Most papers were rejected for prioritizing sustainability over resilience.
Search biases in our review include the small number of databases searched. Bias in the gray
literature search includes difficulty in finding gray literature through a PRISMA review, leading
to possible researcher bias.

The frameworks were compared with the local food system resilience attributes found in
“Food System Resilience: A Planning Guide for Local Governments” by the Johns Hopkins Center
for a Livable Future (Moore et al., 2022). The researchers chose this set of attributes because the
10 attributes overlapped generally with the other three sets of attributes presented in Table 1; the
inclusion of 4 equity attributes facilitate assessment tool analysis in accordance with principles of
equity and food justice. Frameworks were labelled with intended audience; ease of use; spatial

scopes; strengths; and adherence to resilience attributes (Table 13).



Table 1.2 Comparison of Food System Assessment Tools with Resilience Attributes and Relevant Descriptors

Salf-Fralnation and
“A Framework to “Food Syvstam Holistic Assessmant

“Rasiliont Food Aszpas the Fesilianca of Climate Rezilianca

Systems: A Fesilisnce of Measurement: of Farmers and

Chualitative Tool for Farming Principlaz, Pastoralists Commumity & City-Fegion Food System The Eesihence of Ameanca’s

Ideasuring Food Systems” Framework and (SHARP+) Agzniculiure Fezilisnce (CEFS) Indicator Urban Food Systems:

Fealhanea™ (Toth et (Mlewwizzen af Caveats™ (Bana etal, (Hemandez[agzana Andrt Tool (CARAT) Framework (Caray & Ewidence from Five Cifies
Attribute’ al, 201&). al, 201%) 2023y etal., 2023) (NAFSH, 2023) Dubbeling, 2017) (Zeuli & Nijhws, 2017)
Diversity of food
syztam elements x X X X x x
Redundancy of food
zvetam elenents x x x x x
Connectivity betareen
food svetam elements x x x x x
Capital rezerves
{zocial, finameial,
nztural, capital} x x x x ®
Flexibility of food
syztem elements durmgz
disruption x x x
Preparedness for
operations durmz
disruption x x x
Procedural sguity for
equitable planmnz
processes x x x
Diztributional equity
for share of plarming
benefitz and burdens X X X x
Stroctural equity to
chanpe inequitable and
unjust cuteomas x x
Intergenerational
equity for razourca
conservation mte tha
futurs K

Aecadermic
researchers;

Planners; zcadanme Acadermic commmunity and food  Pastoralists and Communuty and food Planners; zcadanuc

Apdience resaarchers researchers systam actors commumnities systam actors Planners: food system actors  researchers



Single farm to oty

Spatial scope City to sub-national City to regiomal City; eity region TeElon City; eity region City; eity region City to region
Links {flows of food) 101 definad mdicators
and nodes (food Crualitatrie and Chuantitative; semi- Defined mdicators with example qualitative 210 poseible mdicators and =~ Cluanhitative, qualitative,
Data type system activities) quantitatre quantitatra and survey questions  metrics suggested data sources and spatial data
Mixad mathods,
ncluding
statiztical
analysis,
Cualitative data for modeling, and hiixed mathods, as Fxisting and new qualitative  Wiixed mathods, including
Datz collaction food svetam patterns interviaws Surveys Surveys determinad by user and quanttatree data spatial datz analy=is
Applicable to
Comparmgz reshienca Weasures mdivadual producer honsshold Extanzive framawork of Custornrzabla to city dezsived
of possible scemanos Collects data om and collectrve resilience as weall as food svstem caprtals outcomes; allows cibies to
for supply chaims and  diverse food responsa to system-level accesstble for non- find baseline and monstor Focus on dizastar plannmg
Strengzths distribution system actors disruption resilience academic researchers chanpes for mutritiomal security
Winltple steps
needed (4); difficulty
n zolating dizmuptive
o =pecified data; events; requires
gualitative data for development of Wide body of data; Fequirss determmation of
link and node survey questions for mndefined metrics raguire  Difficolty in agresing on at-risk areas for a given
resilience does not Dhfficulty in individuzl actors to Salf-admimisterad research mto mumicipal pricrities; efficiently nztural dizaster and
exist; axtanzive collecting collect relevant eroup  pre-written validated — and local programs, collecting a wide body of development of applicable
Ease of usa modeling specified data data survey plamming, and policy data metrics

TAdapted from Moore et al_ 2022

10



3 Results

Three academic frameworks were considered. “Resilient Food Systems: A Qualitative
Tool for Measuring Food Resilience” (Toth et al., 2016) is a modeling approach with nodes (food
system activities) and links (flows of food) to find R values, wherein a lower R value equals higher
resilience. “A Framework to Assess the Resilience of Farming Systems” (Meuwissen et al., 2019)
has been used throughout Europe and measures both specific and general resilience, including
resilience of what; to what; for what purpose; what resilience capacities exist; and what enhances
resilience. “Food System Resilience Measurement: Principles, Framework and Caveats” (Béné et
al., 2023) includes resilience capacities and emergent properties for system analysis and
assessment of individual and food system response to one disruptive event.

Four gray literature frameworks were considered. Community & Agriculture Resilience
Audit Tool (CARAT) (North American Food Systems Network (NAFSN), 2025) is a community
self-assessment tool to gather data about food system asset use. The Resilience of America’s Urban
Food Systems: Evidence from Five Cities (Zeuli & Nijhuis, 2017) is intended to identify
vulnerabilities and analyze at-risk areas of the food system for disaster preparedness planning.
Self-Evaluation and Holistic Assessment of Climate Resilience of Farmers and Pastoralists
(SHARP) (Hernandez Lagana et al., 2022) is a self-administered survey that includes questions in
13 behavior-based indicators to assess the resilience of households and agroecosystems. The City
Region Food System (CRFS) Indicator Framework (Carey & Dubbeling, 2017) is an assessment
and planning tool with a whole-system approach to gather data, identify weaknesses, and inform
planning decisions.

Table 2 illustrates the review of assessment tools. No tool matched all 10 resilience

attributes. Scores ranged from 3 to 7 resilience attributes, with diversity being the most used and

11



structural and intergenerational equity being the least. The intended audiences included planners
and policy advocates; academic and nonacademic researchers; pastoralists; and community and
food system actors. The tools represent a diversity of methods and approaches, ranging from
modeling frameworks to self-administered surveys. A strength in existing tools is an emphasis on
resilience and identifying vulnerabilities within food systems. The frameworks are applicable on
multiple scales and appropriate for assessment at the systems level. SHARP+, Meuwissen et al.
(2019), and Béné¢ et al. (2023) allow for assessment of individual households, farms, and actors as
part of systems assessment.

Each framework contains indicators that may align with resilience attributes and frames
resilience differently, as observed by varying attributes included (Table 2). Indicators are described
by metrics, which are relevant data points. Metrics can be used to measure change over time and
allow for the interpretation of indicators to determine the resilience of the food system. SHARP+
describes indicators as “overarching principles” that are useful to contextualize metrics and
provide consistency and a systemic approach to assessment (Herndndez Lagana et al., 2022). The
frameworks take varying approaches to indicators and metrics. The modeling approach developed
by Toth et al. (2016) uses attributes, such as length, fragility, and capacity, and factors, such as
cost, time, and redundancy, to describe food system links; these are analogous to indicators and
metrics. Béné et al. (2023) include the collective resilience capacity indicator “level of agency,
inclusion and empowerment” in the food system; the indicator meets the resilience attribute of
capital reserves, particularly social capital. The metric is unspecified semi-quantitative data
suggested to be based on community-level resilience research of food system actors. The CRFS
Indicator Framework includes the indicator “number of food education services that involve other

food system actors (farmers, cooks, food vendors, policy makers) as educators,” which meets the
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resilience attribute of connectivity. The authors suggest 7 metrics to collect data for this indicator,
including “reports from city food networks or community food organizations or NGO’s” and

“school food education surveys” (Carey and Dubbeling, 2017).

4 Discussion

While frameworks and assessment tools are often developed to be broadly applicable,
variations in each food system preclude any tool from fitting every situation perfectly (Campbell
et al., 2022). Many farm resilience assessments do not include adequate consideration of farm
labor conditions. Perrin et al. (2024) found that resilient farms are not necessarily associated with
fair working conditions, and otherwise resilient farms can have poor conditions for labor. Of the
frameworks included in this study, labor is generally considered from an economic or social capital
perspective; the CRFS Indicator Framework includes the largest focus on fair labor conditions.
Urban agriculture has benefits for sustainable cities, but there is a research gap in planning and
governance, pointing to the need for inclusion of governmental, planning, and policy support in
assessments (Tapia et al., 2021).

Though adjusting the assessment area to include a city region can provide system-level
data, increased data collection presents a challenge (Meuwissen et al., 2019). There is also a
significant time and resource commitment in practical application of the included tools that
increases with scale. The meso or regional level of food system is also open to changes and
feedback from systems at both the micro (for example, farm-level) and macro (global) scale, and
each scale faces different constraints and challenges (Ge et al., 2016). Ujjwal et al. (2024) found
that assessment is important at granular levels to capture interactions between systems and actors,

in addition to coarser sub-national and national levels. Each included tool allows users the option
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to scale data collection up or down at a minimum from city to city-region, with SHARP+ allowing
for collection of household-level data and Toth et al. (2016) being applicable to subnational levels.

Gaps in existing frameworks include disparity of expected outcomes; disagreement on
concept definitions; and the burden of data collection, particularly when data are suggested but not
prescribed. Researchers note the importance of customizing indicators and metrics for specific
food systems. Campbell et al. (2022) describe a methodology for developing metrices that are
broadly applicable to a food system through gaining approval of a panel of local food system
experts. Toth et al. (2016) state that “Indicators provide insight into the characteristics of a system,
but do not reveal the gaps or missing links in that system.” Existing assessment tools offer starting
points for interested parties to begin collecting data about food system resilience; gaps can be filled
through development of shared or unique metrics to collect system-specific data. This can pose a
limitation for some users, but it also allows significant freedom for users to identify their own data
collection needs.

The process of conducting a food system assessment increases the need for stakeholder and
community participation, pointing to the possibility of tools facilitating collaboration for
participatory food system redesign. Results of the assessment can provide needed data and
evidence for municipal policy and planning advocacy, funding opportunities, and program
partnerships to foster resilience capacities.

Academic researchers may effectively use Béné et al. (2023), which matches 5 resilience
attributes, to collect system-wide resilience data; however, the extensive methodology at play may
exclude non-academic researchers. Both CARAT and Zeuli and Nijhuis (2017) match 7 resilience
attributes; provide defined indicators; and allow for customization of metrics, making them

appropriate for both academic and non-academic researchers. Researchers and stakeholders
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seeking an overview of community resilience strengths and vulnerabilities can use the former,

while researchers seeking to improve disaster planning can use the latter.

5 Conclusion

Developing resilient urban food systems with validated assessment frameworks aligns with
several of the UN’s Sustainable Development Goals, including 1: No Poverty; 2: Zero Hunger; 3:
Good Health & Wellbeing; and 11: Sustainable Cities & Communities. Appropriate resilience
assessment tools are vital to show existing strengths and weaknesses; to create equitable food
systems with fair labor practices; provide food security and food sovereignty; and support strong
communities that respond to and recover from disruptive events.

We identified seven assessment frameworks that can be used to study food systems
resilience at the community or regional scale. Table 2 presents concise information for interested
parties to choose an appropriate assessment tool. Examining gaps in existing food systems
assessment tools supports the goal of developing unified measures of resilience and answers the
call to collect quantitative data of resilience metrics (Worstell and Green, 2017). Development and
deployment of resilience assessments will allow researchers to answer questions about food system
redesign for long-term resilience (Hodbod and Eakin, 2015), decrease inequality and develop
general and specific resilience (Campbell et al., 2022), and identify priorities for redesign
(Roosevelt et al., 2023). Continued development and comparison of frameworks and assessment
goals will help to drive research on resilient food systems. Future research should develop shared
resilience definitions and indicators specifically for urban food systems to produce effective and

user-friendly tools for diverse food system researchers and practitioners.
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Chapter 2 - Food System Resilience Contributions by Urban

Agriculture: Literature Review

Introduction

Food systems face continual disruptions, including climate change, economic downturns,
natural disasters, and pandemics. Vulnerabilities including labor shortages, supply chain
breakdowns, and nutritional insecurity are exposed by disruptions to the system. Interest in local
food systems is increasing as vulnerabilities and inequities bring attention to shortfalls and research
uncovers potential benefits of urban agriculture, local food systems, and civic agriculture. Delind
& Bingen (2008) position local agriculture as a response to the lack of sense of place Americans
may have.

Urban Food Systems and Resilience

The food system includes every step of food production, including planting, agricultural
inputs, and production; storage, transportation, processing, and retail; food service, provisioning,
and consumption; and waste. The food system includes everyone who eats, and it interacts with
other systems at all scales. Anderson et al. (2026) suggest that researchers avoid “tunnel vision”
in food systems thinking, noting that food systems are inextricably linked to structures like
financial systems and power structures. Though these other structures may seem outside of the
scope of food system transformation, they must be considered to enact sustainable, equitable, and
resilient food systems.

Resilience is an ecology concept used to describe the stability of animal populations and
ecological systems. Holling (1973) wrote that “Resilience determines the persistence of

relationships within a system and is a measure of the ability of these systems to absorb changes of
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state variables, driving variables, and parameters, and still persist,” and the author clarifies that
resilience is a property of systems (p. 17). Further, resilience is distinct from stability in Holling’s
definition, as stability is “the ability of a system to return to an equilibrium state after a temporary
disturbance” (p. 17). Berkes & Folke (2002) suggest the term social-ecological system to underpin
their assertation that “social and ecological systems are in fact linked, and that the delineation
between social and natural systems is artificial and natural systems is artificial and arbitrary” (p.
4). The socioecological framework for understanding food systems emphasizes the interaction
between humans and the environment inherent in all food activities; as a result, resilience as a
concept emerged as a relevant aspect of food systems. Ericksen (2008) calls for systems thinking
in food research to improve understanding of food system interactions, ecosystem services, food
security, and the tradeoffs necessary for the system to function. Hodbod & Eakin (2015) argue that
resilience in the food system is distinct from resilience in socioecological systems because food
security is non-negotiable for human survival.

Resilience is distinct from sustainability, though the terms have some overlap. In food
system literature, resilience is considered in inconsistent ways, and resilience is frequently treated
as a component of sustainability (Roosevelt et al., 2023; Sirdey et al., 2023). Lew et al. (2016)
found that while resilience and sustainability have similarities in research application and goals,
there are significant differences that should be addressed to develop strong communities.
Crucially, a criticism of resilience is that it “does not address the causes of social and
environmental change,” while sustainability is “poorly defined and highly politicized” (p. 22). The
authors suggest that integrating sustainability and resilience into development fosters a more

robust approach to building strong communities.
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Tendall et al. (2015) define food system resilience as “capacity over time of a food system
and its units at multiple levels, to provide sufficient, appropriate and accessible food to all, in the
face of various and even unforeseen disturbances” (p. 19). This definition necessarily includes
sustainability as an aspect of resilience, ensuring that food systems continue to provide food in the
future. The authors also emphasize that food system resilience requires “a built-in, continuously
developing capacity” to respond and adapt to change. This view of resilience as a capacity
positions food system assessment as a tool for developing the ability of the food system to maintain
function in the face of shocks and stresses.

Roosevelt et al. (2023) reviewed the literature to define concepts and identify
measurements within food systems and resilience. The authors found that resilience is a vast,
complex term, and there are conflicting definitions. Some consider resilience to be the ability to
return to normal functions quickly after disruption, while others consider resilience to be the ability
to maintain normal functions as much as possible during and after disruption. It is important to
consider the adaptive capacities of a food system as a measure of resilience. Measures of resilience
tend to focus on outcomes and not the response to disruption. Sanderson Bellamy et al. (2021)
argue for examination of food system vulnerabilities exposed by the COVID-19 pandemic, which
increased inequality in food access. Because the Covid-19 pandemic is not the only crisis food
systems will have to overcome, weaknesses exposed by the pandemic should be studied and
rectified to make a more resilient, just, and environmentally friendly food system Further,
resilience includes relationships between several concepts culminating in food security (Roosevelt

etal., 2023).
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Attributes and External Conditions for Resilient Urban Food Systems

Carpenter et al. (2012) used aspects of socioecological systems to propose a set of
systems properties for general resilience. The properties include diversity, modularity, openness,
reserves, feedbacks, nestedness, monitoring, leadership, and trust. Several of these properties
include behavioral capacities, like social interactions resulting in trust and networks and ability
to transform and rebuild systems after interruptions (p. 3253-4).

Adaptive Capacities

Adaptability is “the capacity of actors in the system to influence resilience” in
socioecological systems, noting that adaptability describes humans’ capacity to manage a system’s
resilience by changing attributes of latitude, resistance, precariousness, and panarchy (pg. 5).
(Walker et al., 2004, p. 5). Transformability is defined as “The capacity to create a fundamentally
new system when ecological, economic, or social (including political) conditions make the existing
system untenable” (Walker et al., 2004, p. 4). Frankenberger et al. (2015) describe capacities to
respond to food system disruptions, defining adaptive capacity as “the ability to make proactive
and informed choices about alternative livelihood strategies based on changing environmental,
climatic, social, political and economic conditions,” and absorptive capacities as “the ability of
individuals, households, communities or higher-level systems to minimize their exposure to
shocks and stressors and to recover quickly when exposed” (p. 14). These capacities are behavior-
based and describe people within the food system's ability to adapt and respond to changing
circumstances.

De Grandpré et al. (2022) found that soft adaptation, or changes in practice that do not
require infrastructure or inputs is key to developing resilient agricultural systems. Hard adaptations

include solutions like infrastructure improvements and the construction of new buildings. Soft
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adaptations include intangible solutions like changing land management strategies, irrigation
regimes, or planting schedules due to changes in weather patterns. Soft adaptations also include
developing plans to respond to disruptions or building new collaborations with others in the food
system. Many of the metrics in food system resilience are examples of soft adaptations, including
social ties and collaborations, training new growers, and producers’ willingness to change. De
Grandpré et al. (2022) identified five disturbance types for agricultural producers
(institutional/political; environmental/biological; social/human; economic; and technological).
The authors define adaptation as a process wherein strategies are implemented to adjust to shocks
and stressors to continue with agricultural livelihoods. Soft adaptation is an integral part of
resilience in agriculture, but participants report using hard adaptation strategies as a direct response
to disturbances over soft adaptation strategies (De Grandpre et al., 2022). The lack of willingness
to implement soft adaptation strategies, despite understanding the importance of concepts like
social capital, is keeping the food system from being more resilient. Researching soft adaptation
could allow researchers to communicate strategies and their benefits in ways that make them more
appealing to implement. Focusing on hard adaptation strategies has supported a more depletive
food system reliant on expensive infrastructure and technological fixes to production issues, while
a focus on soft adaptation strategies can help to increase regenerative, extensive food systems. Soft
adaptation can increase flexibility and decrease risk, as well as allow producers to develop less
centralized operations. Specifically, researchers could focus on helping to develop spaces for
developing social capital and knowledge sharing (De Grandpré et al., 2022).

Behavior-based capacities such as adaptation and transformation, as well as indicators of
social capital, are soft adaptations because they require only a change in actions and decision-

making and do not necessarily require infrastructure for the behavior to occur. Examples of
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behavior-based capacities that can be described as soft adaptations include patterns of behavior
around seeking opportunities for civic engagement and social ties (Putnam, 2000) and attitudes
toward changing land management practices (Marshall et al., 2012).

Social Capital

Social capital impacts the resilience of communities. Social capital is a vast concept that
refers to community ties, including between members and between members and resources like
civil groups and NGOs, and the level of trust between community members, among other social
ties (Aldrich & Meyer, 2015). Social capital can be grown or degraded depending on planning
decisions, policies, and other civic interventions. Community layout and architecture impacts
social capital, as well. Bonding social capital is strong ties between emotionally close friends,
family, and social group members. Bridging social capital refers to ties between people and
between people and organizations that are looser than bonding ties and can cross socioeconomic
groups (Aldrich & Meyer, 2015). Bridging ties are referred to as weak ties, but these ties are critical
for developing resilience.

Social capital, including bridging and bonding ties, can be built through activities that bring
people into contact with one another. Volunteerism and membership with community groups,
clubs, and labor unions, among other activities, was shown to be declining in the United States.
The impacts of the decline in social capital, including a reduced trust level between community
members and communities and governments, can reduce safety and quality of life within
communities as well as a potential erosion of democracy (Putnam, 2000). Social capital is again
shown to be an important part of a functioning and resilient society.

Social capital as “the collection of social networks, norms, and trust that facilitate

cooperation and collaboration between individuals and groups” (Elton et al., 2021, p. 2). Using
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social networks, trust, reciprocity, and engagement as indicators of social capital, Elton et al.
(2021) illustrated social capital within a local food system. The Okanagan bioregion is in south-
central Canada with a strong history of agricultural production. The results support a positive
connection between food system participants and social networks and show that food systems are
an important part of fostering community social capital. Notable results include finding that 97%
of participants feel that their community is positively impacted by local food systems and 81%
agree that connections between community members and participation in the food system are
interrelated (Elton et al., 2021., p. 5). Respondents indicated that the local food system has resulted
in stronger social bonds and connections. The authors assert that ‘placemaking,” where a sense of
place is developed through social connection, is an important part of social networks resulting
from participation in the food system. For example, study participants shared that the farmers’
market was an important area for building connections between community members. Importantly,
the authors note that these places can be exclusionary for community members who are non-white;
less affluent; and less educated. The authors conclude that “There is a strong relationship between
participation in local food systems and indicators of social capital, particularly social networks and
the meaningful degrees of trust and reciprocity” (p. 3).

Social capital has been shown to increase resilience capacities that contribute to strong
disaster responses. Lal.one (2012) describes the “neighbors-helping-neighbors social norm of rural
Appalachia,” as well as strong social ties and reciprocity, that resulted in rapid and large response
to tornados striking the area. When governmental and non-governmental organizations ceased
meal programs for those affected by the tornados, the community continued to provide for each
other’s needs thanks to strong social networks and social capital. Roberts (2019) found that factors

impacting social capital in the Ninth Ward of New Orleans, including lack of political power and
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uneven distribution wealth and other forms of capital including transportation, diminished reserves
of social capital needed for the community to adapt to and recover from the aftermath of Hurricane
Katrina. While the neighborhoods in the Ninth Ward had strong indicators of social bonds and ties
within their boundaries, they lacked access to resources outside of the neighborhood due to barriers
like diminished civic skills for engaging with governmental and political processes. This case
highlights the importance of understanding and supporting the growth of social capital in
communities for disaster preparedness and general resilience (Roberts, 2019)
Civic and political engagement

Civic and political engagement can be measured as two separate groups of behavior-based
indicators, though they have significant overlap. Notably, the National Academies considers civic
and political engagement to be aspects of social capital but measures civic engagement as a
subgroup of political engagement. Civic engagement encompasses actions undertaken to improve
the community, including volunteerism, problem-solving, and group membership, while political
engagement includes activities like voting, campaigning, and contacting elected officials (Civic
Engagement and Social Cohesion, 2014).

Much of the existing scholarship on the effects of local and global capitalism are outdated
as the market continues to change. Clark & Record (2017) undertook research on the local
engagement of locally owned farm businesses; the supply chain as it correlates to the local political
and civic involvement of the business owner; and the degree of social embeddedness of operators
and its correlation with levels of local engagement. The authors differentiate between local firms
that primarily operate and participate in the local food market and firms that are locally operated
but primarily sell in a non-local market. The authors found a positive correlation between operators

of local businesses who market their products as local and levels of civic and political engagement.
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Business operators who work in local markets, as opposed to mixed or non-local markets, are more
likely to be civically and politically engaged, and higher social embeddedness generally results in
higher civic engagement, but not necessarily higher political engagement. Neither dependent
variable showed a high correlation with profit motivation. The conclusion supports the idea that
local businesses that sell directly to local consumers are good for communities, but the data shows
that there are more factors that determine the local benefit than simply a local and non-local
distinction (Clark & Record, 2017). More research should be done to determine how local
businesses in any market can benefit their communities while still participating in globalized
capitalism.

Civic agriculture refers to locally-based food production that contributes to the growth of
social and economic capital within communities (Lyson, 2004). Obach & Tobin (2014) measured
the civic engagement of civic agriculture participants through a survey that included questions
about self-assessed ability to make an impact on the respondent’s community, volunteerism,
interest in politics, and motivations for buying local food. The researchers found that participation
in civic agriculture in different forms, including community-supported agriculture (CSA) and food
procurement from farmers markets and independent food stores, is linked to improved indicators
of civic engagement. Respondents involved in CSA, a more socially embedded pattern of food
procurement, had higher levels of civic engagement than respondents involved in less socially-
embedded patterns of shopping at farmers markets and local retailers. However, the sample of
civic agriculture participants had higher civic engagement than people who did not take part in

civic agriculture.
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Trust

The National Academies measures trust as an aspect of social cohesion through trust
between a survey respondent and others in the community. Trust is used as a behavior-based
measure of social capital. Trust at varying scales, from between friends to between strangers and
non-alike groups, is an important part of the growth of social capital needed for encouraging civic
and political engagement. Trust can also encourage the formation of social ties and improve social
cohesion. Low levels of trust can decrease social cohesion through polarization between groups
(Civic Engagement and Social Cohesion, 2014).

Community resilience research includes trust and social interactions in assessments of
resilience after disruptions including natural disasters. Susanto et al. (2023) found that among
dimensions of social capital, trust and networks were most found as indicators of social resilience
following natural disasters. The authors note that trust is an important part of recovery after
disasters, and that social networks facilitate collaborations and knowledge-sharing (Susanto et al.,
2023).

Trust is an important part of enacting food system change, both within governance and
between the government and producers and other actors (Rico Mendez et al., 2021). Carpenter et
al. (2012) write that “Leadership and trust confer resilience on social-ecological systems and social
relations in general,” explaining that trust can be developed through social interactions and can
help to mitigate the negative resilience impacts of negative social actions (p. 3253). Elton et al.
(2021) include trust in their definition of social capital and found that local food systems can

contribute to building trust.
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Transformational Capacity

In the context of food systems, transformational capacity is the ability of a producer to
change the way they operate to adapt to new stresses and shocks. Strong social capital, including
social ties between people and organizations in the system and strong collaborative networks, is
required for systems to transform (Aldrich & Meyer, 2015). Marshall et al. (2012) proposed a set
of four indicators to measure transformational capacity and willingness to change in the face of
climate change, particularly for producers who tend to be influenced by attachment to place and
occupation. The indicators include management of risks; planning, learning, and reorganizing
skills; financial and psychological flexibility; and willingness to change (Marshall et al., 2012).
Transformational capacity as a proxy of resilience stands in for ability to bounce back after
disruptive events.

Transforming in response to food system disruptions can be challenging for producers.
Nichols et al. (2022) interviewed producers to understand their adaptations to the disruptions of
the Covid-19 pandemic. Adaptation can come at a social and emotional cost for producers within
local food systems, and it is particularly stressful for those who are less financially stable or have
dependents. These costs are unsustainable and must be met through investment in resilient food
systems. Considering these stresses in research could allow for transformative resilience in the
food system. It also shows the importance of developing social capital and informs the support
structures needed within the food system. The authors also argue that universal healthcare would
improve the lives of producers and thus result in a more resilient and sustainable food system

(Nichols et al., 2022).
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Motivating Factors

Urban food systems projects are often driven by workers and volunteers who feel a strong
intrinsic motivation to improve some aspect of the food system. A social network analysis such as
the analysis completed by Luxton & Sbicca (2020) compares the motivations of organizations and
individual actors within the food system to map collaborations between issue areas to find
collaborative niches. Nogeire-McRae et al. (2018) found that home gardens did not make a
significant difference in the nutrition and money savings of the gardeners, but that gardeners and
farmers tend to be driven by social goals as well as food production goals. Kirby et al. (2020)
collected survey data from support actors, farmers, and community gardeners around motivations
in the themes of community building, social and environmental justice, economic factors, and
health. They found that all groups agreed with motivating factors of community building, social
environmental justice, and health, but that the groups neither agreed nor disagreed with economic
factors as a whole. Farmers showed the highest agreement with economic motivations for UA
participation. The researchers conclude that UA participants fall into one of two categories of
motivating factors: primarily motivated by either personal reasons (like access to healthy foods)
or by factors of justice and community. UA participants in the second category had stronger
adaptive capacities when compared to participants in the first but had higher barriers to entry. This
could imply decreased transformational capacity of UA participants motivated by justice and
community building. The support networks of the UA participants lacked diversity in terms of

categories of sources, potentially indicating a resilience vulnerability.
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Urban Planning and Policy Supports for Food Systems

Governments must support resilience to mitigate the impacts of disruptions, though there
are challenges in developing policy that improves immediate and short-term outcomes while also
building long-term resilience (Carpenter et al., 2012).

Urban agriculture has both benefits and drawbacks for cities. Urban agriculture plays an
important role in the sustainable development of cities, including economic, social, and
environmental aspects. Use of urban land for agriculture is generally less economically sound than
other non-agricultural commercial or industrial uses. However, the environmental, social, and
economic benefits of urban agriculture often outweigh the negatives of agricultural land use
(Azunre et al., 2019).

Food systems are complex and contain food production and distribution, as well as food
acquisition and service. Clark et al. (2021) write that some aspects of urban food systems are
regulated more than others, and some parts are fragile and less visible to policymakers and
planners. One issue is that food is not a constitutional right in the United States. The authors found
that more policymakers are considering urban food systems, but that policy tools to increase
resilience should be prioritized and used across the US. Particular attention should be paid to
middle infrastructure of the food system, which is made up of processing, wholesale, and
distribution. Clark et al. (2021) found that middle infrastructure receives less policy support than
production.

Hodbod & Eakin (2015) describe the “multifunctionality” of food, writing that “failure in
meeting food security objectives can be interpreted as the lack of current governance arrangements
to consider the full and differential dimensions of food system functions—economic, ecological,

and social—at appropriate scales” (p. 5:474). The researchers call for a change in policy to support
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more than just profitability and to recognize food as both economic and moral commodity to
improve resilience assessment and management. Lew et al. (2016) note that while governance is
often informed by sustainability, resilience should be included in policy development to build
strong communities. Prioritizing either sustainability or resilience over the other can hinder
governance and development efforts (Anderson et al., 2026; Lew et al., 2016).

While urban food production is not new, cultural attitudes surrounding it have changed and
differ between urban residents and city planners. Raja & Diao (2016) used a national survey of
local governments and city planners to find trends in attitudes toward and involvement in planning
for urban agriculture. The authors found that most respondents have little to no involvement in
food systems planning. Further, about half are unfamiliar with food systems planning. Survey
respondents cited several hinderances to food systems planning, including lack of political support
and grant funding; food systems planning not being included in job descriptions; and lack of
resources in their community. Community planning and architecture that includes third spaces for
community members to meet and talk with each other are crucial components of developing social
capital that improve resilience; urban planners and policy makers should prioritize the inclusion
of these principles of community layout to develop resilient cities (Aldrich & Meyer, 2015). UA
sites can serve as these third spaces, particularly those sites that have institutional support or
operate as a non-profit, but any connections developed on UA sites may result in the growth of
social capital.

Food systems are faced with an increasing number of threats. Cities are dependent on
global resources that are characterized by unstable supply chains and repeated shocks from various
crises (Gulyas & Edmondson, 2021). Gulyas & Edmondson (2021) describe five factors that are

characteristic of successful urban agriculture. These factors are large scale; efficient; inclusive;
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integrated; and safe. The authors found that urban agriculture is limited by availability of land, as
there are competing interests like housing and industry. Further, the scale of urban agriculture can
be limited by lack of participation by community members; difficulty with achieving high
integration between the site and urban systems as well as the site and consumers; and lack of
equitable access to resources, including land. Safety continues to be an issue, as urban land is often
contaminated. Environmental contamination from UA sites is typically not strictly monitored.
These issues point to the need for improved governance and policy support for UPA sites. De
Schutter (2014) writes that “Ultimately, only through more democracy in the food systems can
change happen,” underscoring the need for participatory food systems (p. 152). Researchers also
call for the right to food to be legally recognized (Clark et al., 2021; De Schutter, 2014). Food
system governance should consider both resilience and sustainability and prioritize democratic
participation in policy-making and community planning to ensure equitable food system

transformation.
Urban Agriculture and Potential Benefits

Urban agriculture (UA) refers to food production occurring within and around urban areas.
The USDA writes that “Urban agriculture includes the cultivation, processing, and distribution of
agricultural products in urban and suburban areas. Community gardens, rooftop farms, hydroponic,
aeroponic and aquaponic facilities, and vertical production, are all examples of urban agriculture.
Tribal communities and small towns may also be included” (Farmers.gov (USDA), n.d.) There are
many site types involved in UA at different scales of production and with varying ownership,
business structures, and institutional support. UA includes periurban agriculture in the contiguous
zones between urban and rural areas. UA sites can be for-profit businesses owned and operated

singly or by multiple people; these can be production farms located on city lots or intensive
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production farms in urban buildings. Other UA sites are structured as nonprofits with or without
institutional support, including some community gardens, gardens at high schools or hospitals, and
training farms operated by non-governmental organizations intended to teach others how to grow
food. UA can also encompass home gardens; loosely structured community gardens, orchards and
food forests; and guerilla gardening.

While there are noted benefits to cities from urban agriculture, it is unclear how urban
agriculture and urban food systems contribute to food security. Siegner et al. (2018) write that the
impacts of urban agriculture on food security are not understood; there is little data on the
distribution of food produced by urban agriculture. Further research could help to develop effective
distribution to increase access with special attention paid to equity in food access, including racial
equity.

Azunre et al. (2019) performed a review of secondary data about the value of urban
agriculture in building more sustainable cities. Urban agriculture plays an important role in the
sustainable development of cities, including economic, social, and environmental aspects. Use of
urban land for agriculture is generally less economically sound than other non-agricultural
commercial or industrial uses. However, the benefits of urban agriculture for environmental,
social, and economic benefits often outweigh negatives of agricultural land use. The authors
researched several key components of sustainable cities that are directly affected by urban
agriculture, including employment and income; tax revenue; education, civic engagement, health
benefits, and safety; emissions, energy efficiency, and water and waste management, and termed
this group of outcomes the “Urban agriculture-sustainable city nexus” (Azunre et al., 2019). There

are both positives and negatives to using urban land for agriculture; however, the benefits are
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profound. The unique characteristics of cities should be considered when determining the role
urban agriculture plays in sustainable development (Azunre et al., 2019).
Nutritional security and co-benefits of UA

Calls for holistic assessment of the food system to identify vulnerabilities and develop
interventions to increase food security underscore the importance of assessing all areas of the food
system, including at the farm-level, to collect metrics of resilience (Ingram, 2011). However, the
interactions between agriculture and food security are often poorly understood (Nicholson et al.,
2020).

The United States Department of Agriculture uses definitions of food security and
insecurity developed by Anderson (1990) with an expert panel. Food security is defined as “access
by all people at all times to enough food for an active, healthy life and includes at a minimum: a)
the ready availability of nutritionally adequate and safe foods, and b) the assured ability to acquire
acceptable foods in socially acceptable ways (e.g., without resorting to emergency food supplies,
scavenging, stealing, and other coping strategies). Food insecurity exists when ever the availability
of nutritionally adequate and safe foods or the ability to acquire acceptable foods in socially
acceptable ways is limited or uncertain” (Anderson, 1990, p. 1560). However, food security and
nutritional security are differing concepts; while food production has been greatly increased,
consumers are suffering from issues of malnutrition (Ingram, 2020).

Sonnino & Milbourne (2022) write that “the notion of ‘co-benefits’ also helps to uncover
the differential socio-ecological impacts that synergies or trade-offs typically have on different
communities” when considering food system transformations (p. 921). Interventions should be
considered for their potential co-benefits for impacted communities, including improved food

access and economic opportunities (Sonnino & Milbourne, 2022).

32



Social capital development on urban farms and community gardens

Christensen (2017) notes that while community gardens are generally believed to be sites
where social capital is grown, that claim is not always backed up with data demonstrating the
improvement of social capital metrics; thus, mixed-methods research should be undertaken to
demonstrate the development of social capital in community gardens. Taylor et al. (2022) found
that community gardeners display attributes of community social resilience.

Research does not support that UA sites facilitate the growth of social capital in all cases.
Pole & Gray (2013) found that community-minded indicators of social capital are not a primary
motivator for joining community-supported agriculture (CSA) programs. Kaika & Racelis (2021)
found that “studies document a correlation between civic agriculture and civic engagement but
none effectively addresses the issue of causality. There may be even be a mutually re-enforcing
effect between civic agriculture and civic engagement.” More research on the development of
social capital at UA sites is needed.

Nichols et al. (2022) found that local food systems are generally more resilient than larger
food systems because they have smaller producers and shorter supply chains; more diverse both
in products and market outlets; and they are more highly socially embedded and contain elements
of the moral economy. The moral economy refers to the fact that profit or economic self-interest
is not the sole factor in purchases within the local food system. Instead, values including justice
and fairness, as well as social relations and risk sharing, drive transactions (Nicols et al., 2022).

Specific risks associated with UA

Tapia et al. (2021) assert that while urban agriculture has major benefits for cities, there

are also externalities associated with urban food production, including problems that must be

solved with planning and governance. Externalities cited include environmental effects like
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contamination and pollution, which are a result of lack of knowledge about best practices.
However, the benefits of urban agriculture are more than just the produce grown. Tapia et al.
(2021) developed a framework to monitor and evaluate the sustainability of urban agriculture sites
using sustainability pillars, their dimensions and relevance, and the ecosystem services provided
by each pillar. Each pillar is also linked to a sustainable development goal (SDG). The framework
includes components that are left out of other frameworks for assessing sustainable urban design,
and the indicators account for both positive and negative effects of the urban agriculture site. There
are 4 pillars and 87 indicators. The pillars are environmental resilience and resource efficiency;
inclusive society; food security and income generation; and sustainable urban design (Tapia et al.,
2021).

UA and its associated alternative food networks (AFNs) have sociocultural implications
that must be examined to improve equity and inclusion. Guthman (2008) argues that UA projects
can center whiteness, both through the number of white people involved, particularly in food
access and justice projects, and the “whitened cultural histories” that participants can bring to UA
projects in urban areas. Slocum (2007) describes the whiteness of community food, including
around nodes of UA, and concludes that the community built around AFNs can result in
exclusionary white spaces that fail to build true community across socioeconomic bounds; the
author goes on to call for both recognition of race relations within AFNs and change in the
proximity of white bodies in AFN nodes. UA and AFNs can fulfill the neoliberal function of
weakening social safety nets and replacing state aid in food access with other avenues of food
security, namely by shifting responsibility for food provisioning to nonprofit organizations and
other civic agriculture operations (McClintock, 2014). Meenar & Hoover (2012) reviewed urban

agriculture sites in Philadelphia and found that the sites did not draw the majority of their
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production help from surrounding neighborhoods. Further, they found a disconnect between who
is involved in the production and who primarily benefits from the food produced. The authors
assert that to close the food gap and create a more just and equitable food system, issues of race

and class within urban agriculture need to be studied and addressed to reduce social exclusion.
Measurement of Urban Food System Resilience

Béné et al. state that “as a latent variable, [resilience] cannot be measured directly but can
be approached by proxies such as self-assessed recovery to a specific shock™ (2023). By measuring
indicators of social capital, transformational capacity, and civic and political engagement,
researchers can develop a set of proxy metrics for the resilience of a system without measuring
response to any one disruptive event.

Food system disruptions can be described as shocks or stressors. Shocks are short-term
disruptions like damaging storms or fires, while stressors are long-term disruptions including
climate change, pandemics, and droughts. Frankenberger et al. (2015) call for improved
measurement of shocks and stressors across scales and improved understanding of
interconnectedness and political landscape around disruptions. The researchers call for measuring
objective and subjective responses of those who experience the disruption and long-term
measurement of shocks and stressors and impacts their impacts. Collection of this data will help
to build resilience through “investing in activities that strengthen the absorptive, adaptive and
transformative capacities of vulnerable populations to cope with and recover from specific shocks
and stressors” (Frankenberger et al., 2015, p.13).

Food systems can be considered at any scale, from the farm-level or regional scale to
national or international scale. Food system practitioners should take care to avoid the “local trap,”

or uncritically positioning local food production activities as superior in matters of ethics or
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sustainability. Local food systems are not inherently more secure and sustainable and are as likely
as food systems at other scales to have injustice (Born & Purcell, 2006). Planners and policymakers
should carefully consider scale and food system interventions without falling into the local trap.
Systems must be observed at multimer scales to be understood, particularly in terms of the people
within the system who hold diverse opinions about the outcomes of the system (Walker et al.,
2004).

Assessment frameworks use indicators and metrics to collect data about a given subject; in
this case, food systems are examined and broken down into appropriate scales for measurement.
Metrics are data points collected to describe the indicators. KC et al. (2024) define an indicator as
“A factor or variable that is used to assess a quantity or outcome” and a framework as a collection
of explicitly described variables. The authors also note the importance of measuring food systems
at varying levels and collecting temporal data across systems to assess response to disruption.

Small-scale resilience assessments can start at the household or farm level, such as the Self-
Evaluation and Holistic Assessment of Climate Resilience of Farmers and Pastoralists (SHARP+)
developed by the Food and Agriculture Organization of the United Nations (Herndndez Lagana et
al., 2022). The next-largest unit is the city or the city region, such as with the City Region Food
System Indicator Framework developed by the RUAF Foundation (Carey & Dubbeling, 2017).
Blay-Palmer et al. (2018) described the city region and food systems as “conceptual building
blocks” that can “build increasingly coherent transformational food systems.” City regions are
distinct from cities because city regions include the resource flows and relationships between urban
and rural areas within a geographic region, with consideration for both large cities and smaller
towns in that region (Blay-Palmer et al., 2018). Many assessment frameworks intended for

smaller-scale data collection are appropriate for both city and city region scales, including the
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Community & Agriculture Resilience Audit Tool (CARAT) developed by the North American
Food Systems Network (NAFSN, 2025) and frameworks developed by researchers Béné et al.
(2023), Meuwissen et al. (2019), and Zeuli & Nijhuis (2017). Some assessment tools such as the
modeling framework developed by Toth et al. (2016) have the flexibility to be used from the city
to the sub-national scale. KC et al. (2024) noted that resilience measurement at granular levels can
be underrepresented, pointing to the need for assessment at multiple scales.

Cabell & Oeclofse (2012) developed a framework of thirteen behavior-based indicators to
assess the resilience of agroecosystems. Presence of the indicators within the system “suggest that
[the agroecosystem] is resilient and endowed with the capacity for adaptation and transformation”
(Cabell & Oelofse, 2012, p. 17). Each missing indicator is a vulnerable point where improvements
to resilience could be made. The indicators are based on biometric aspects of ecosystems and
defined for agricultural practices. The indicators are socially self-organized; ecologically self-
regulated; appropriately connected; functional and response diversity; spatial and temporal
heterogeneity; exposed to disturbance; coupled with local natural capital; reflective and shared
learning; globally autonomous and locally interdependent; honors legacy; builds human capital;
and reasonably profitable (Cabell & Oelofse, 2012, pp. 18-19). Each indicator that is present within
an agroecosystem is a signifier that the food system is more likely to withstand difficulties and
meet the needs of people now and in the future.

Campbell et al.(2022) developed a tool to assess the resilience of community food systems.
The ten core values are agricultural and ecological sustainability; community health; place-based
economics; human infrastructure; food sovereignty; focus on the farmer and food maker;
community self-reliance; distributive and democratic leadership; food justice; and racial justice.

The core values include 35 primary indicators; 61 sub-indicators; and 20 core benefits. Further,
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the researchers developed seven core themes to inform policies and programs that complement the
core values. These themes are: agricultural and ecological sustainability; community health;
community self-reliance; distributive and democratic leadership; focus on the farmer and food
maker; food justice; and place-based economics (Campbell et al., 2022). These core themes

informed the themes and indicators included in the CARAT assessment tool (NAFSN, 2025).

Use of behavior-based indicators to determine UA’s ability to promote UFS

resilience

It remains unclear how UA contributes to UFS resilience. Researchers have noted deficits
in the existing literature and have issued calls for improved measurement of both resilience
contributions from UA and resilience of the food system. The broad subject matter with many
coexisting conceptualizations and measurements is a major challenge in food systems resilience
research. The diversity of options for definitions and measurement could be a strength for future
research to find clarity in terms and uncover important feedback loops and cross-level interactions
(Roosevelt et al., 2023). A preliminary study by Fargue-Leliévre & Clerino (2022) indicated that
the number of frameworks developed to measure sustainability of urban agriculture is generally
growing each year, though the number of articles published still tends to be small. KC et al. (2024)
describe the continuous evolution of the field of food system resilience assessment and call for the
development of a comprehensive tool.

Rao et al. (2022) found through a systemic literature review that research tended to fall into
six themes in three sustainability pillars. The research was also more commonly focused toward
the Global North, although the authors did exclude papers that were in languages other than
English. The authors found that environmental stability was the most common theme in the

literature, followed by, from most to least represented, food and nutritional security; wellbeing
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(material and subjective); labor and livelihoods; land and tenure security; and gender and social
differentiation. The authors also found that research in the global north tends to emphasize the
environmental aspects of urban and periurban agriculture, while research in the global south tends
to emphasize the economic aspects. The authors also note that “there were relatively few quantified
assessments of UPA as an effective nature-based solution with co-benefits for social, economic
and environmental sustainability, especially in the Global South” (Rao et al., 2022, p. 12). KC et
al. (2025) developed a framework to measure national food system resilience but recommend that
food system actors also use local indicators and data points in addition to national data to get a
clear picture of resilience. These criticisms of existing assessment tools point to the need for further
research into the combined effects of urban and periurban agriculture and their contribution to
urban food system resilience.

Food system assessments and interventions should be implemented following
socioecological principles for transformation with equity and distribution of power in mind.
Sonnino & Milbourne (2022) write that “The food system is characterised by highly uneven power
relations, which systematically exclude some communities from the benefits of participation in
sustainable development initiatives and projects” (p. 922). Marginalized communities must be
included in data collection. Further, food system transformations should be informed by food
justice. Sbicca (2018) writes that food justice “advocates for the right to healthy food that is
produced justly, recognizes diverse cultural foodways and historical traumas, and promotes
equitable distribution of resources, democratic participation, and control over food systems. In
brief, food justice includes not only social struggles often outside the purview of the food
movement but also justice in terms of recognition, process, procedure, and outcome.” Appropriate

frameworks for food system assessment should include a wide body of data points to address these
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points and develop sustainable, resilient, just, and equitable food systems that result in food

security.
Conclusion

Food is integral to human lives and has been a major activity for humanity throughout all
our history. Over the past 50 years, the way we see food has changed; food is no longer seen as
something held in common that sustains human lives, but as an economic and political tool. The
current global food system is not socially just (Sumner 2011). Because humans need food to live
and the food system will continue to face shocks and stressors requiring adaptation and
transformation, food system resilience assessment remains an important field of research moving
forward. As urban agriculture grows in popularity both through necessity and through interest,
researchers will have more opportunities to observe and quantify UA contributions to food system
resilience in terms of nutritional security, social capital, adaptive capacities, and environmental
co-benefits. The results of food system resilience assessments can be used to inform city planners,
policymakers, regulators, community advocates, civic agriculture projects, and other food system

actors.
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Chapter 3 - Food System Resilience Contributions by Urban

Agriculture Sites

Abstract

Food systems face continued disruptions due to climate change, pandemics, and supply
line disruptions. Interest in urban agriculture (UA) is growing as people recognize vulnerabilities
within the urban food system. This study was part of a four-pronged transdisciplinary urban food
system assessment, including environmental sustainability, agricultural productivity, and
community health. We developed a survey instrument and interview to assess and compare social
resilience indicators for site operators and participants of six types of UA sites: urban production,
periurban production, intensive production, community gardens, high school gardens, and training
farms. Site operators and participants showed high levels of civic and political engagement, with
site type significant for some indicators of political engagement and social capital for participants.
Operators were active in their communities, seeking outreach and collaboration with community
members and other urban entities. We also identified a wide variety of allies and motivating factors
for UA site operators, including equity- and justice-based motivating factors. Some indicators of
social capital and political engagement were found to be significant by site type for community
gardens and intensive production sites, potentially correlated with increased social capital growth
through participation in UA-specific education. The data illustrate social networks, patterns of
collaboration, and contributions to social resilience from UA sites and provide opportunities for

city planners to increase social resilience through support of UA sites, regardless of site type.
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Introduction

Interest in urban agriculture (UA) remains high as vulnerabilities in the food system are
exposed by disruptions like climate change and pandemics. Urban agriculture includes any food
production occurring in urban areas and can include diverse production systems and methods. The
United States Department of Agriculture (USDA) defines UA as “cultivation, processing, and
distribution of agricultural products in urban and suburban areas. Community gardens, rooftop
farms, hydroponic, aecroponic and aquaponic facilities, and vertical production, are all examples of
urban agriculture. Tribal communities and small towns may also be included” (Farmers.gov
(USDA), n.d.). These production methods can be used on different types of UA sites with varying
organizational structures. Sites may be for-profit, including urban and periurban production farms
on urban land parcels and intensive production sites inside buildings. UA sites also include not-
for-profit organizations, driven by a social or environmental mission, and may be organized to
operate with or without the support of an overarching institution. Examples of not-for-profit UA
sites include high school gardens, training farms, and community gardens.

UA sites are often situated in areas of high population density, making them part of
neighborhoods and communities. UA sites may also be locally-owned and locally-focused
businesses that can improve civic and political engagement (Clark & Record, 2017). Because most
UA sites are local operations that have strong patterns of community engagement, these projects
often fit the definition of civic agriculture.

Civic agriculture refers to local food production involved in the development of
community-based social and economic capitals (Lyson, 2004). Civic agriculture can include “the
emergence and growth of community-based agriculture and food production activities that not only

meet consumer demands for fresh, safe, and locally produced foods but create jobs, encourage
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entrepreneurship, and strengthen community identity” (Lyson, 2004). While care should be taken
to avoid the “local trap” of categorizing all consumption of local food as equitable and sustainable
(Born & Purcell, 2006), research has shown that consumers involved in civic agriculture and
locally-facing businesses may display higher levels of civic and political engagement (Clark &
Record, 2017; Obach & Tobin, 2014). There remain questions about the benefits and externalities
of UA at the city level; researchers have called for increased understanding of the benefits of urban
agriculture and improved policy supports to reap the benefits of local and civic agriculture (Gulyas
& Edmondson, 2021; Ilieva et al., 2022).

Food systems are “convoluted entanglements of relations” that are “characterized by highly
uneven power relations” (Sonnino & Milbourne, 2022). Food systems are economic operations
that meet the nutritional needs of cities and provide jobs from production to retail to consumption;
however, parts of the infrastructure of the urban food system are fragile, inequitable, and often
invisible to policymakers, in part due to the lack of a constitutional right to food in the United
States (Clark et al, 2021). In light of events like pandemics, supply chain breakdowns, and severe
weather events due to climate change, it is increasingly important to identify vulnerabilities within
the food system and address gaps that could result in loss of nutritional security for communities.

Resilience is “the ability of a system to respond and adapt to changing circumstances and
withstand disruptions” (Tendall et al., 2015). Though UA has the potential to increase city food
system resilience, there is a lack of understanding about resilience contributions by UA sites
(Gulyas & Edmondson, 2021). While studies have shown that community gardens result in
improved social capital, this claim is not always substantiated with data. A mixed-methods
approach is needed to collect data about social capital in community gardens and farms

(Christensen, 2017).
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The field of food system resilience assessment is growing, though there is disagreement on
how to best measure resilience. Cabell & Oelofse (2012) assessed the resilience of agroecosystems
through a framework of thirteen behavior-based indicators to collect information about food
system ability to change and adapt. Ingram (2011) calls for a food systems approach to address
food security at a global scale to identify vulnerabilities where interventions can be made. Systems
should be assessed at multiple scales to develop a better understanding (Walker et al., 2004). While
there is a growing body of knowledge about social capital and community gardens, there is little
research about contributions from other site types in the resilience literature (Agustina & Beilin,
2012; Christensen, 2017; Taylor et al., 2022). One motivation for undertaking this study was to
fill the gaps within existing literature with regards to resilience contributions from particular types
of UA.

The primary objective of this research was to assess the contribution of urban agriculture
to urban food resilience, as measured through patterns and indicators of social resilience.
Additionally, the research sought to a) investigate how indicators of resilience vary across different
types of urban agriculture entities; b) explore differences in social resilience between UA sites
operated by organizations or groups and those managed by sole proprietors; and ¢) determine if
participation in specific UA types influences individuals’ social resilience. To start, a literature
review was conducted to develop a framework of social resilience contributions of urban
agriculture. A framework of behavior-based adaptive capacities appropriate for a farm-level
assessment of community and social resilience was established. Using the framework, the
researchers designed surveys for both UA site operators and participants, along with in-depth

interviews for site operators.
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This study was one prong of a four-pronged approach to assess urban agriculture’s societal
contributions. This research addressed social and community resilience. The other prongs
considered agricultural productivity, environmental sustainability, and community health. For a
holistic picture of resilience, each prong is needed. However, assessment of smaller parts of the
food system at granular levels, called for by KC et al. (2024), can provide rich data, as illustrated
in this study.

Literature review and theoretical framework

Tendall et al. (2015) define food system resilience as “capacity over time of a food system
and its units at multiple levels, to provide sufficient, appropriate and accessible food to all, in the
face of various and even unforeseen disturbances” (p. 19). Food system resilience requires “a built-
in, continuously developing capacity” to respond and adapt to change (Tendall et al., 2015). Béné
et al. (2023) state that “as a latent variable, [resilience] cannot be measured directly but can be
approached by proxies”. Behavior-based indicators and adaptive capacities are used as proxy
measurements for resilience. Resilience data can be collected at any scale. This study examined
resilience capacities at the site-level scale.

Adaptive capacities within the food system can be used to measure the ability of that system
to respond to shocks and stressors (Roosevelt et al., 2023). Social capital is a soft adaptation, or a
way of changing behavior to adapt and respond to disruptions that does not require infrastructure
or inputs (De Grandpré et al., 2022). Social capital is a crucial part of community resilience;
Aldrich & Meyer (2015) argue that evidence shows that “social, not physical, infrastructure drives
resilience” (p. 254). Indicators of social capital for measuring social resilience include attitudinal
and cognitive measures and behavioral manifestations. Within these categories, data about social

networks and ties, including bridging and bonding ties, describe the level of social connectedness
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that comprises social capital (Aldrich & Meyer, 2015). Social events increase social capital, in
addition to more resource-intensive transformations of community layout that encourage
interaction between community members. Improved community layout and architecture that
includes “third places” for residents to meet and talk results in improved social capital that can
increase resilience after disasters (Aldrich & Meyer, 2015; Oldenburg, 1996). Some aspects of
social capital can be collected through survey data, while other elements of social capital are more
difficult to capture (Civic Engagement and Social Cohesion, 2014). Outreach through educational
and social events and engagement with others in the food system are measures of social capital.
Political engagement and civic engagement are components of social capital that share
considerable overlap but are separately measured behaviors according to the National Academies
of Science, Engineering, and Medicine (Civic Engagement and Social Cohesion, 2014). Civic
engagement includes involvement with the community, like club membership and volunteerism.
Strong patterns of civic engagement are required to maintain a functioning democratic society
(Putnam, 2000). Political engagement includes civic activities that bring a person into contact with
political systems. These activities include voting, attending political meetings, and signing
petitions. Researchers note that community members need civic engagement skills and behaviors
to engage effectively with political systems (Putnam, 2000). Obach & Tobin (2014) found that
civic agriculture participants tended to have improved indicators of civic and political engagement,
while Clark & Record (2017) found that locally-owned and locally-serving businesses fostered
improved civic and political engagement. Strong patterns of civic engagement are required to drive
political engagement that allows a society to maintain a functioning democracy; as such, they are
important parts of communities advocating for themselves and improving resilience (Putnam,

2000).
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Strong social networks, including connections with diverse groups and individuals within
the food system, are an important indicator of food system resilience. Professional and personal
networks, built across scales, contribute to the ability of systems to transform (Moore & Westley,
2011). Behavioral capacities are required to enact transformations within the food system at any
scale and can be measured at the farm level through questions about attitudes and opinions.
Transformational capacity was measured using questions replicated from Marshall et al. (2012),
who used validated questions for measuring adaptive capacity that seek data about the opinions
and attitudes of respondents. Six questions measuring two dimensions of transformational capacity
were replicated from Marshall et al. (2012). Questions were intended to measure “The level of
skills in planning, learning and reorganizing livelihood activities” and “The level of financial and
emotional flexibility” (p. 5). A question about confidence in training others to grow food was also
included in this section. Kirby et al. (2020) note the importance of collecting data about “long-
term perspectives required for transformational capacity,” underscoring the need to include
questions about farmers’ thoughts and opinions in measurements of transformational capacity.

Motivating factors describe the “why” for people involved in UA. Food production in
urban areas can be challenging for many reasons, including proximity to neighbors, increased
pressure from zoning regulations, and tight profit margins from higher-cost yet smaller parcels of
land. Kirby et al. (2020) found that motivating factors fell into four categories: community
building, social and environmental justice, economic, and health motivations. Some motivating
factors, including those informed by community and justice, have correlations with resilience
factors and may be an important part of developing community resilience through UA sites (Kirby
et al., 2020). Motivations can inform collaborations and partnerships formed within food systems,

as food system organizations can have missions that motivate collaborations, such as education,
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development, or local food production, but particular attention should be paid to uneven resource
mobilization within these motivating factors (Sbicca et al, 2019). Uncovering motivating factors
allows for improved data collection about associated social resilience indicators.

Food system allies and collaborative social networks serve as a measurement of social ties
for site operators and participants. Social ties, including different types of ties, are an important
indicator of social resilience (Aldrich & Meyer, 2015). Food system allies can be described as
bridging ties, which are relationships that are not defined by closeness but rather can be loose and
cross socioeconomic bounds. Bridging ties may result in better resilience capacities than tighter
social bonds, like those between family members or close friends, due to improved ability to access
resources outside of the immediate community (Aldrich & Meyer, 2015). Collaborations within
the food system can foster these bridging ties and enable UA sites to access funds, equipment,
land, and other resources needed to respond and adapt to changing situations. Social network data
can illustrate social ties, embeddedness, and nuanced relationships required to maintain the food
system (Luxton & Sbicca, 2020). Table 1 summarizes the selected social resilience indicators
appropriate for a farm-level scale used in this study. These four indicators of transformational
capacity, civic engagement, political engagement, and social capital result in social resilience due

to their contributions to individual ability to respond and adapt to challenges and disruptions.
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Table 3.1 Selected Social Resilience Indicators

Indicator

Metric

Source

Transformational capacity

Opinions and attitudes

towards change

Marshall et al. (2012)

Civic engagement Involvement with the Clark & Record (2017)
community

Political engagement Voting, signing petitions, and Clark & Record (2017)
other political activities Obach & Tobin (2014)

Social capital

Trust for, talking with, and

doing favors for people

National Academies of
Science, Engineering, and
Medicine (Civic Engagement
and Social Cohesion, 2014)

Collaborations within the
food system; food system
allies; patterns of outreach

and engagement

Kirby et al. (2020)

Motivating factors

Kirby et al. (2020)
Sbicca et al. (2019)

Materials and Methods

The indicators and capacities selected from the literature review were used to develop a

survey instrument and a follow-up semi-structured interview, including the replication and

adaptation of validated questions (Table 3.1). The survey was developed to collect qualitative and

quantitative data from operators and participants of the UA sites. The semi-structured interview

was designed to collect qualitative and quantitative information from site operators about their

resilience capacities. Both the survey and interview questions were developed to collect indicators

of social capital, particularly bridging ties and linking social capital, through both attitudinal and
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behavioral measures as outlined by Aldrich & Meyer (2015). Indicators of civic engagement and
political engagement, as well as measures of social cohesion, an aspect of social capital, were
developed in accordance with the National Academy’s recommended metrics. There is overlap
between the two; the National Academies considers civic engagement to be a subset of what is
measured by political engagement. Civic and political engagement are considered separate groups
of indicators for the purposes of this study. Civic engagement includes activities geared toward
improving community life such as volunteerism and membership in civic groups. Political
engagement includes activities like voting, discussing politics, and contacting operators. Social
cohesion was measured through questions about the frequency of talking and favors, and the level
of trust for people at varying degrees of closeness to the respondent (Civic Engagement and Social
Cohesion, 2014).

Purposive sampling was used to select the UA sites included in the study. The sites do not
constitute a random sample; rather, they were selected to meet the predetermined criteria for six
different site categories. UA sites had to be involved in the production of food in urban or periurban
areas and had to be in operation for at least five years. Sites were selected in six categories with
the criteria described below. The project team included Extension personnel and faculty from the
Kansas State University urban food system initiative who have a large network of relationships
with UA sites in the region. Sites were situated in urban areas in Missouri, Kansas, and Ohio,
including the greater Kansas City metropolitan area in both Kansas and Missouri; Columbia, MO:
Manhattan, Lawrence, and Wichita, KS; and Akron, Ohio. The site in Ohio was included due to
lack of UA sites engaged in intensive production in Missouri and Kansas.

Site Type Selection Criteria

Urban Production Farm

e Located in a high-density census block within an urban county
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e Markets directly to communities in urban areas
o For-profit business

Periurban Production

o Situated in a lower density census block within or adjacent to an urban county, or located
in a transition zone between city and countryside

o Markets directly to communities in urban areas
e For-profit business

Intensive Production Farm

e Operation grows crops and plants in a protected or controlled environment using advanced
technologies and intensive growing conditions (Controlled Environment Agriculture
(CEA) Production, 2023)

e Markets directly to communities in urban areas
o For-profit business

Training Farm

o The mission statement or the organization's main mission is to provide training and skill
development related to cultivating food crops and starting food businesses

e The site must have a physical location
e Trains at least 5 people per year

High School Garden

e Located at an educational institution that serves high school students
e Urban or peri-urban location

Community gardens

e Plot or cooperative community garden with publicly available beds
e Operates independently or through the support of an organization

e Urban or peri-urban location

There were four sites in each category with the exception of the intensive production
category, which had three participating sites due to recruitment difficulty. In order to address
objective three, site categories were aggregated into UA sites operated by sole proprietors with a

for-profit model (urban production farms, periurban production farms, and intensive production
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farms) and sites operated with organizational support and a not-for-profit model (community
gardens, high school gardens, and training farms).

Data was collected from UA site operators as well as participants. The research team
requested that a person with a managerial or leadership role in the operations of the UA site
complete the survey and interview; these roles could include owner, operator, manager, or
volunteer. This contact person is called the site operator. Survey responses were collected from
site operators from March 27 to July 17, 2025, while interviews were completed between May 21,
2025, and January 7, 2026. The survey instrument and interview were qualified as exempt by the
Kansas State University Institutional Review Board. All site operators and participants signed a
consent form before engaging with the survey and/or interview.

Sampling of UA Participants

To understand how UA sites influence their communities, site operators distributed a
survey to people who participate in activities at the site. Participants could be involved through
purchasing or receiving food; volunteering or working at the site; or attending workshops,
trainings, or other events at the site. Participants were informed that the survey would take about
20 minutes, and answers were confidential. Site operators received an email with suggested
language and a link to the survey to share with social media pages and email lists, as well as a
poster to print inviting farm participants to take the survey with a QR code. Each site had a unique
alphanumeric code to differentiate between data sets. We requested responses from people who
were at least 18 years old and were involved with the site as any of the following:
staff/volunteer/member, food recipient, customer, training participant, event/workshop attendee,

or other form of participation. Respondents could select more than one option and/or write in their
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role. The first 30 respondents for each site were eligible to receive a $15 digital gift card distributed

by email after completion of the survey.
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Survey instrument development

The site operator survey is included in Appendix A. Several questions replicated from
Clark & Record (2017) were used to gather information about civic and political engagement.
Political engagement was measured through self-efficacy and engagement with local government.
Civic engagement was measured through volunteerism, membership in civic organizations, and
working to solve problems in the community.

Questions were replicated from the National Academies of Science, Engineering, and
Medicine to collect data about indicators of social capital, including social cohesion, measured
through self-reported frequency of talking with, doing favors for, and trust in people in the
respondents’ networks. These questions were adapted to include responses for each of the
following three groups: people within the organization, site neighbors, and other organizations
working in the food system. Further, self-efficacy was reported by asking UA operators and
participants about self-perceived level of impact on their community.

Obach & Tobin (2014) developed questions to measure civic and political engagement and
motivation for purchasing local foods in civic agriculture participants. These questions were
adapted to measure relevant activities for UA operators and participants included in this study.
Political engagement was measured through participation in activities like voting, petition signing,
and contacting public officials. Questions written by Marshall et al. (2012) were included to
measure transformational capacity were replicated. Respondents were asked to rate their level of
agreement with several statements concerning approaches to farming, as well as confidence to
train others to farm. The survey and interview questions were shared with an advisory board made
up of 13 food system experts to collect and incorporate feedback before being used for data

collection.
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The survey was developed in Qualtrics (Provo, UT) and completed online by study
participants. Demographic data, including race, gender, age, and level of education, were collected
for site operators and participants, along with types of UA-related training, events, and courses
completed, and the number of years involved in food production. Income data were collected
during the participant survey.

The participant survey was a truncated version of the operator survey (appendix B). It was
intended to reach respondents who interacted with the urban agriculture site in some way (termed
the “participants” of the UA site). The survey was built on Qualtrics, and the link was distributed
to the contact person at each UA site to distribute.

Interview protocol

An interview protocol was developed to collect deeper information about collaborations
with urban entities, community social and educational outreach activities, and distribution
channels for the goods produced at the UA site (appendix A). The survey and interview were
developed simultaneously. The interview was intended to collect qualitative and quantitative
information from operators, including qualitative information to complement survey questions.
The online survey was designed to minimize text entry, so qualitative data was collected in the
interview. Following Sbicca et al. (2019), the UA site operator interview included a question about
the respondents’ top five food system allies to collect data for social network analysis. The
interviewer also recorded the top three motivations for food system organizations and actors. Other
questions were written to collect social capital indicators, such as collaboration activities,
deepening the qualitative depth about UA site social networks. The interviewer discussed several

of the survey questions with the site operators to collect further information, nuance, and opinions,
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particularly about interactions and collaborations. When needed, the interviewer prompted further
discussion by asking whether the respondent had anything to add to their answer.
Data Analysis

The interviews were conducted with farm operators in person, through Zoom, or over the
phone, depending on respondent location and availability, and recorded with voice recorder, phone
call recording, cell phone voice recorder, or through Zoom software, as appropriate. Interviews
were frequently recorded with more than one tool to ensure clarity. Interviews were transcribed,
inductively coded, and analyzed using Nvivo software (Lumivero, version 15) and Excel. The
inductive coding and thematic analysis methodology described by Naeem et al. (2023) was used
to collect data about interactions, collaborations, community outreach, funding, and motivating
factors.

Due to the purposive sampling technique and small sample size, statistical inferences were
not performed on survey responses from the site operators. Rather, data is presented with
descriptive statistics for quantitative measures of social resilience and related to qualitative data
from the interviews to address research objectives and draw conclusions. Site operator survey data
were analyzed by comparing means between site type. The interviews were inductively coded to
find emerging themes. Hennink et al. (2017) found that code saturation is often reached upon the
completion of 9 interviews, with interviews after that generally contributing to the depth of
understanding with rich data for the codes found in the first 9 interviews. This study included 23
interviews and code saturation was met. The data were analyzed using thematic coding; developing
categories of motivating factors, sales channels, and allies; and counting collaborations with urban

entities.
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The participant survey responses underwent several rounds of cleanup using both Qualtrics
data tools and human quality assurance. Qualtrics tools allowed the researchers to exclude
responses from potential bots using IP address tracking, as well as duplicate responses and
potentially fraudulent responses. The researchers then manually removed responses that used an
incorrect site code; contained no response for the majority of questions; contained illogical
responses for text entry questions, including repeating answers or naming organizations in areas
far from the site; and illogical responses for demographic data in the community health portion of
the survey.

The participant survey data were analyzed using a one-way ANOVA to determine whether
participation in a particular UA site type influenced social resilience indicators. Data analysis was
performed with SAS (SAS version 9.4, Car, NC, USA). Demographics are known to impact social
capital, civic, and political engagement, so gender, race, education, income, and age were included
in the model with the independent variable of UA site type. Twenty-four models were run,
corresponding to the 24 indicators of social resilience in the participant survey. To account for
uneven sample sizes between the 6 site types, type Il sums of squares were used in all the models.
When the overall F-test was significant, the means separation for site type was carried out with a
Tukey-Kramar adjustment to control for type I error. Indicator means are presented as least squares

means.
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Results

We collected survey responses and interviews from 23 UA site operators. We selected 444
surveys from site participants for analysis. The operator data revealed themes for motivating
factors and patterns of collaboration, as well as illustrating the level of community engagement for
education and social outreach and self-assessed transformational capacity. The participant survey
data illustrates civic and political engagement trends and differences between types of UA sites
for some but not all social capital and political indicators.

Sample Demographics

The positions held by site operators varied across site types (Table 3.2). Community garden
operators were all volunteers with some level of responsibility for the garden. High school garden
operators included one director, two staff members, and one operator. Training farm operators
included one operator and three staff members. Intensive production farm operators and periurban
production farm operators were all owner/operators. Urban production farm operators included
two owner/operators and two staff members. Respondents were 56% male, and the majority (56%)
of site operators were between the ages of 35-44, with a mean age of 45 (range 35-76). Overall,
the operators had a high level of education, with all operators reporting at least some college and
86.9% reporting a degree. Periurban production farm operators had the most average years of food
production experience, while intensive production farms had the least. The site participant sample
was 75% white and 60.81% male (Table 3.3). The majority of respondents were in the age
categories of 25-34 and 35-44 (29.73% and 24.55% respectively, range 18-86). For post-secondary
education, 91.44% reported some college or more and 75.9% reported holding a degree. A wide
range of responses were seen related to informal education and training in UA practices. For

example, community garden operators received information from all categories identified whereas
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the intensive production farms received training online and at conferences. Overall, conferences,
webinars, and workshops were repeatedly utilized as resources for UA site operators.

A wide range of demographics were seen among UA participants across the 23 sites (Table
3). The site participant sample was 75% white, 14.9% Black or African American, and 4.1% Latino
or Hispanic respondent. The group was 60.8% male. The majority of respondents ranged from 18-
86 and the majority were 25 to 44 years old, but none of the age categories represented less than
9.5% of the respondents. For post-secondary education, 91.4% reported some college or more and
75.9% reported holding a degree. The respondents included a broad range of income categories,
but the largest percentage (34.5%) reported earning more than $100,000. Over 12% of respondents
reported an annual salary of less than $35,000. The participants engaged with UA-related
education and training, with single-day workshops, online classes, and webinars most frequently
attended. Community garden and intensive production participants had particularly high rates of
attendance at educational events, with 29.2% of community garden participants attending a
conference and 37.3% attended a webinar. For intensive production sites participants, 31.4%

reported a higher education degree or certificate program related to UA.
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Table 3.2. Urban Agriculture Site Operator Demographics (%)

Not for profit site types For profit site types
. - .. Intenszive Periurban Urkan
Commmity FhghSchool  TIMIE  production  Production  Production Al Sites
=4  n=9 (n=4) s s pams (=)
(n=3) (n=4) (n=4)
Black or African American 333 250 8.7
Race American Indian or Alaska Native; White 333 43
Whate 100.0 100.0 100.0 333 100.0 75.0 7.0
Gender Male 750 50,0 75.0 66.7 250 500 56.5
Female 250 50,0 250 333 750 5000 435
18-24 0
25-34 50,0 N
35-44 50.0 100.0 333 750 75.0 56.5
Age 45-54 75.0 250 13.0
55-64 250 333 250 13.0
63 and up 250 333 N
Mean age (years) 51.0 4125 37.0 5833 4435 4125 45
Lezs than a high school degres
High school diploma/GED
Some college 7540 75.0
Education  Undergraduste degree 750 500 750 3
Wocational ‘technical degree
Some postgraduate studies 250 333 250 13.0
Postgraduate degree 250 75.0 50,0 66.7 250 301
Extension/non-profit single day workshop(s) 750 250 100.0 75.0 750 60.9
Training, Higher education degree program or certificate 250 250 8.7
events. or  Attended a conference(s) 250 75.0 100.0 66.7 100.0 250 65.2
COUEES - Online class 75.0 50.0 75.0 333 50.0 418
completed o
related to Webinars 750 250 100.0 66.7 750 500 65.2
uar MNone 250 250 8.7
Otther 250 50,0 13.0
Years invoelved in production at any scale (mean) 23 1425 18.5 12 19.75 132 174

*Responses do not add up to n because respondents could select more than one answer.
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Table 3.3. Urban Agriculture Site Participants Demographics (%)

Mot for profit site types For profit site types
. . .. Intensive Periurban Urban
Communly  HighScheol  THMZ  poguction  Production  Production Al Sites
=160  (m=7)  (n=64) Fams Fams Farms (=448
(n=33) (n=30) (n=162)

Face White 752 792 Q0.6 514 66.0 T4.2 75.0
Black or African American 120 28 i1 40.0 220 129 140

Hispanic or Latino 1.2 11.1 31 57 4.0 32 4.1

Aszlan 1.7 4.2 18 2.0 1.8

hiddle Eastem or Morth African 0.6 20 0.3

American Indian or Alaska Native 29 0.z

Mative Hawanan or Pacific Islander 0.0

More than one race 2.5 28 14 20 9.7 3.7

Otther 0.6 0.z

Gender Male 472 694 891 43 320 79.0 608
Female 318 306 10.9 657 480 193 300

Other 1.8 2

Ape 18-24 il 370 47 29 6.0 110
25-34 301 412 156 60.0 220 387 207

35-44 224 153 1z Y| 26.0 258 245

45-54 6.2 25 17.12 240 129 113

3564 112 8.7 125 6.0 a7 03

63 and up 180 1.4 18.7 16.0 129 131

Mean age 439 309 489 324 445 426 412
Education  Less than a high school degree 237 2. 11
High =school diplomaGED 1.2 278 16 57 2.0 32 6.3

Some college 174 08 10.9 17.1 12.0 113 15.5
Undergraduate degree 267 2.3 297 429 280 387 273
Vocational ‘technical degree 106 14 200 10.0 32 772

Some postgraduate studies 87 158 289 120 a7 213
Postzraduate degree 334 282 422 114 340 39 331

Income  Less than $20,000 5.6 9.7 3.1 2. 48 50
§20,000-334,009 30 36 6.2 17.1 14.0 6.5 7.4
§35.000-549.999 6.8 43 ER 143 6.0 12.9 7.2
§30.000-574,299 155 230 18.7 B8 220 258 0.7
§75,000-599,999 242 8.7 17.2 257 20.0 81 182
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5100000 or more

342 30.6 43.7 143 36.0 40.3 345
Prefer not to say 27 153 78 16 7.0
Extension/non-profit single day workshop(s) 26.7 1.1 172 229 24.0 2.1 19.6

Training, Higher education degree program or certificate 1.1 ol 14.1 314 12.0 1.6 14.2

events. of  Attended a conference(s) 202 8.3 0.4 143 20,0 32 17.1

COourses T - -~ - s
completed Dfﬂu.ae class 31.1 9.7 7.8 25.7 14.0 3.2 18.0
related to  Webinars 373 4.2 15.6 20.0 20.0 6.3 212
UA® None 03 47.2 6.3 29 20 32 12.8
Other 5.0 8.3 10.9 2.9 0.0 3.2 5.4
Years invelved in production at amy scals 171 27 13 6.3 58 6.2 7

{mean)

*Responses do not add up to n because respondents could select more than one answer.
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Urban Agriculture Site Operator Results

Transformational Capacity

Table 3.4 provides data related to transformational capacity by the site operators. For all
questions, survey respondents were asked if they: 1- strongly disagree, 3 - are neutral, or 5 -
strongly agree with the question that was asked and the mean value and standard deviation of the
responses are provided. Higher values represent a greater transformational capacity. Of the
questions replicated from Marshall et al. (2012), site operators had the lowest level of agreement
with the question, “Regardless of what happens, we have made sure that we are financially secure,”
and it was the only question that scored less than “neutral” when averaged across the sites. Site
operators indicated the highest agreement with “I like to experiment with new ways to farm”. All
sites indicated some willingness to transform. Community garden operators had the highest
overall mean response to questions intended to measure transformational capacity, showing
agreement with statements about flexibility and financial preparedness and disagreement with

statements that indicate unwillingness to transform. High school garden operators followed.
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Table 3.4. Site Operators Transformational Capacity Descriptive Statistics

) ) Intensive Periurban Urhan
Community High School o _ . _ )
Tramming farms Production Production Production All Sites
Gardens Gardens
(n=4) Farms Farms Farms (n=23)
(n=4) (n=4)
(n=3) n=4) (n=4)

sd

=

X sd (L) x sd () i sa(x) X sa(x) X sal(x) i sd

If there 15 a drought, I just hope for the best (1:
_ 400 141 3.33 1.53 3.00 129 400 047 300 183 300 200 342 143
strongly disagree, 3: neutral, 5: strongly agree)

Current approaches for dealing with present

climate challenges will be sufficient for dealing 475 050 4.25 0.96 3.25 126 450 071 325 150 400 082 405 1.05
with future climate challenges™
I do not really believe in long-term planning;

) ) 475 050 4.25 0.96 3.75 0% 267 208 375 126 350 1.00 391 1.20
things are too uncertain™
T like to experiment with new ways to farm 425 1.50 5.00 0.00 4.00 050 333 155 400 000 400 200 417 115

Regardless of what happens, we have made sure
) 4.00 1.00 2.00 1.00 3.00 096 333 115  3.00 141 275 126 2.85 1.16
that we are financially secure

If needed, I am prepared to completely change the
way I manage my property in order to survive as 425 096 4.00 0.00 3.00 082 333 208 300 000 400 1.15 359 1.05
a farmer

Mean transformational capacity response 435 3.90 3.33 340 333 357 T 122

I feel confident enough to train others to grow
food (1: strongly disagree, 3: neutral, 5: strongly  3.75 126 4.00 0.82 4.00 000 500 000 400 141 433 058 432 095

agree)

*: values reversed; higher response indicates greater transformational capacity
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Motivating Factors

UA site operators reported motivating factors in 12 distinct categories. Figure 3.1 illustrates
frequency of site operators reporting motivating factors in the 12 categories, with darker colors
indicating a higher frequency for each site type. The most mentioned categories were lifestyle
benefits, which referred to personal motivations for engaging in UA, like preferring to work with
their hands and spend time outside, and the category of education, empowerment, and next
generation, which included themes of preparing children and adults to engage in food production.
The second most mentioned categories were environmental stewardship and justice, which
included themes of environmentalism and improving life through ecological actions in urban areas,
food system security, community health, and response to a broken system, which included
motivations for improving nutritional security and food system vulnerabilities. Money and
employment were the least frequently cited motivational factors. High school gardens were most
likely to cite education, empowerment, and next generation, while intensive production farms cited
lifestyle benefits the most. Training farms had the greatest diversity of motivations, citing all

motivating factors except for money.
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Figure 3.1. Site Operators Motivating Factor Themes Mentioned Per Site Type*

) . Intensive Periurban Urban
Cmm.numty High _SChDOI Training Production  Production  Production All Sites
Gardens Gardens = -
- _ Farms (n=4) Farms Farms Farms (n=23)
- (=) (=) (1=3) (n=4) (=)

Motivating Factors
Build commumty 1 1 1 1 1
Education, empowerment, and 1 2 3 i 1
next generation
Employment 1 1
:IEmf.lromnental stewardship and 1 5 1 1 5 5 _
Justice
Ethical consumption 1 2 3
Feed the world 1 1 1 2 1
Food system security, community
health, and response to broken 2 1 1 1 2 2
system
Health benefits 2 1 1
Lifestyle benefits 2 1 3 3
Policy advocacy 1 1 2
Sustainable cities 1 1 2
Money 1 1

*Each number represents the total number of times a motivating factor was mentioned in each category for each site type. An operator could mention
multiple motivating factors that fell in the same category; each factor within that category would be counted.
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Social Capital, Food System Allies, and Collaboration

Operators reported a diverse network of allies within the food system, mentioning
individuals and organizations in 16 categories (Figure 3.2). The intensive production and high
school garden operators only mentioned 5 to 6 categories of food system allies whereas the other
types of UA sites mentioned 8 to 11 categories of food system allies. Training farm operators had
the highest frequency of mentions (24) of food system allies across all categories. Food and farm
organizations were mentioned the most, followed by farmers markets, food hubs, and other
channels mentioned second most frequently, and city, county, and state governments were
mentioned third. Other farmers and growers were cited as allies, and this was the only category
that spanned all six categories other than food and farming-based organizations. Urban production
farms mentioned food and farm advocates and organizations the most frequently, while intensive
production farms mentioned farmers' markets, food hubs, and other sales channels most frequently.
City, county, and state governments were the most often cited ally for community gardens.

UA site operators reported a high level of collaboration (Table 3.5). Nearly all operators
reported engaging with at least one nonprofit or non-governmental organization, with 10 sites
reporting engagement with 3 or more organizations. Further, 20 of 23 site operators reported
engagement with food banks or pantries. High school garden operators did not have themes of
seeking collaboration, whereas it was mentioned by 50%-75% of the respondents in all of the other
categories. High school garden operators also listed the fewest sales channels. In general, for-profit
site operators displayed collaboration-seeking behavior more than not for profit sites, while not for
profit site operators were more likely to engage with themes of seeking community outreach.

Barriers
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Table 3.6 includes emergent themes from the operator interviews in the areas of
collaboration community outreach, and funding. While site operators displayed positive behaviors
of seeking collaboration and community outreach and indicated successes in funding, operators
also noted difficulties and barriers in the three thematic categories. Lack of time and resources
were mentioned as major barriers to collaboration and community outreach across all categories.
Not-for-profit and for-profit sites mentioned funding difficulties equally, though for-profit sites
indicated more successes in funding than not-for-profit sites. A notable challenge for operators
was finding and applying for grants; challenges included finding grants appropriate for the profit
status of the site and having the time and skills needed to complete grant applications. Community
garden operators described difficulties in completing projects due to lack of funding. Periurban
production farm operators noted difficulty securing funding due to the crops they grew; traditional
crop insurance and securing collateral were more challenging for specialty crop growers. Several
also mentioned that they would not be able to start their farm without successfully receiving

financial support through various programs.
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Figure 3.2. Site Operators Mentions of Food System Ally Category Per Site Type

Community High School Intenzrve Periurban Urkan
Gardens Gardensz Training Production Production Production

Allv Categories n=47 (m=4) Farms (n=4% Farmsin=3) Farms (n=4) Famms (n=4)
Cify, county, and state ] 3
Eowarnmmeant
Compostmg organizations 1 1
Customers 1 2 1
Emploveess 1 2
Extenzion 3 2 1
Famuily and Weighbors 2 1
Farmers 1 2 2 1 1 2
Farmuers markets, food hubs, ] 3 3 3
and other sales channels
Fmance and business 3
Tesourcas
Food and farm advocates and 3 3 1 3
orgs
Food pantry, bank, or rescua 3 1 1
NG 0s, nonprofits, and faith- 3
bazed organizations
Park= and Eec 1 1
Schools, schoeol districts, and 1 1
school admunistrators
Small busimeszasz 1 1
Supplier 1

All Sites

2

1

The reported number indicates the number of times an ally in each category was mentioned in each site type. More than one ally per category could -
be counted per interview; for instance, a community garden operator could name two allies in Extension, and this would be reported as two.
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Table 3.5. Site Operators Reporting Collaborative Behaviors, Community Outreach, and Funding

Not for profit site types For profit site tvpes

Community High Training ]Ilt'E;ﬂEl'T;'E: Periurb;ﬂ Urba; |
Theme Catesory Theme Gardens : School Farms Production Production Production — All Sites

=T =7
_ 4 Gardens (n=4) Farms Farms Farms (n=23)

(= (n=4) (n=3) _(n=4) _ (n=4)
Collaborations with Seeking collaboration 2(50.0)* 25009 2(006.7) 3(75.00 2(50.0) 11 (47.8)
other organizations  Difficulties in collaboration 1(25.00 1(25.0) 37500 5217
Sdocial or | Eﬁ;ﬁiﬂmmm@ 3¢75.0) 12500  3(75.0) 2(667)  3(75.0) 12 (52.2)
educationa : P o

outreach E&i‘;‘;ﬁm n community 1(25.0) 12500 2(500)  4(17.3)
Funding Funding success 2 (50,0 1(33.3) 2 (50,0 2(50.0) 7(30.4)
experiences Funding difficulties 3(75.00 1(25.00 1(33.3) 2 (50,00 1(25.0) 8 (34.8)

*Each value indicates the number of times a theme in each theme category came up in an interview for each site type. A theme was counted once per
interview, regardless of how often it came up within that interview.
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Table 3.6. Site Operators Selected Quotes for Thematic Analysis Categories

Theme

Category

Theme

Statement

Collaborations
with other

organizations

Seeking

collaboration

“It's a small community, so luckily, you know, if you want to
get a hold of somebody, they're probably going to call you back.
And then you can kind of create that relationship, you know,
yourself. So, within the United States, you know, like I have a
handful of the growers that I know and can reach out to if I had
an issue. But on a smaller scale, it would be really hard. Like,
when I first started, there wasn't anybody that I could turn to.”

(Intensive production farm)

“...we basically function as a food hub, an online food hub, and
so we act as aggregators for small farms in our, uh, sort of in
our region, producer only small farms. And we, we sell their
product on our website. [...] And so those are all really
important relationships in terms of, um, you know, other food
producers in our community and, you know, building
relationships between them and, um, the consumers in our

community as well.” (Periurban production farm)

“So we're working on trying to continue the work of
aggregating different producers' product for a shared CSA for
our market. Um, for collaboration around food pantries. So
everybody's not having to do everything themselves.” (Training

farm)

Difficulties
in

collaboration

“Yeah. To a certain degree, I've went after them. But, like, you
know, I don't have the staff to actively pursue them.”
“Because you're so busy out here to lift your head up and go

someplace else.” (Community garden)

“We've been approached by [schools], but have never, never
followed up with it. Mostly off of just a limitation within our

production.” (Periurban production farm)
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“Well, I don't know if I would use the word collaborators to
describe the relationship between farmers. [ would say

supporters. I think we as a collective are supportive of each
other. I don't know that we do a lot of collaborating because

we're too busy to collaborate.” (Urban production farm)

Social or
educational

outreach

Seeking
community

outreach

“I think, you know, one of the things that we've tried to
accomplish, and our mission statement is to obviously grow
food to people, for people who need it, but it was to develop
community. And to me, developing that community is helping

these people be successful.” (Community garden)

“So certainly, um, uh, we're out as active as we can be for as
busy as we are in an operation and, you know, trying to make
sure our community feels like we are available and an open door

in that sense.” (Periurban production farm)

“We also do open houses on our farm, usually twice a year,
where we, you know, people are allowed to come out here and
whatever, see baby goats and, um, we do a holiday open house
as well. And those are, those are events where, of course, you
know, obviously we're trying to sell something as well, but it's
also just about people being able to come see where their food is
grown and where their animals that they eat are raised.”

(Periurban production farm)

Difficulties
in
community

outreach

“I'm trying to put on my neighborly hat and I want to encourage
our neighborhood that's across the street that keeps harvesting
our food that if they would like to have the food, then they need
to help with the garden. And so if they would like to participate
and have a community bed, which [ am more than willing to set
up, one of the beds can be a community bed and they put in
some sweat equity. Then they are welcome to harvest it. But it
has been a little bit of a growing pain that the neighbors just

come over and they're like, wow, the kale looks great. And then
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they just harvest their own kale, or they took-- one year I came
and I loosened all the potatoes. I brought them near the surface,
um, because I wanted the kids to be able to get them out. And

one of the neighbors came, and they just took all the potatoes.”

(High school garden)

“I think that that is an expectation that a lot of people place on
urban farms, whether they're production or not. Just because of
this idea that we need to be like giving back to the community
or whatever, but it's something that if-- it's like you have
employees that are relying on it, you can't be wasting time with
that stuff, right? So. So yeah, I feel like, I don't know, I'm-- I've
thought a lot about that and I would like to do more of it, but it
has to fit in to whether or not it can even happen, like

financially.” (Urban production farm)

Funding

experiences

Funding

SucCcCess

“...The other 50% was financed through an FSA beginning
farmer loan, which afforded us, you know, a really low interest
rate initially on the purchase. Um, and as first generation of
farmers that are really coming into this with very little money, it
was-- we weren't able to build a business plan, an idea of this
place, without being able to kind of arrange around that more

manageable mortgage payment.” (Periurban production farm)

“And then I would say, like our large donors, you know, we all
have a hard time with our capitalistic system. And amidst that,

we're working with people who are very different than us. And
they are so committed to using their money for good things. So
yeah, our big donors have made it so that multiple people can

pay their bills.” (Training farm)

Funding
difficulties

“I'm now noticing that a lot of funding and grants are drying up
for programs like this, and that makes me a little concerned.”

(High school garden)
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“Then I tried to write for grants, you know, when I should be
sleeping because I'm exhausted. And that didn't work well,
because you know you got to get in the zone and you have to
really, quite frankly be connected in that arena too. That wasn't
me. So after two years of getting nothing, I went ahead and
started paying a grant writer who had been working in ag for
many, many years, actually lobbied and worked in DC for a

while.” (Intensive production farm)
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Civic Engagement

Table 3.7 presents data for questions related to operator civic engagement from the online
survey. Higher values indicate more frequent engagement with the listed behavior or belief. All
site operators reported engaging with civic activities and these parameters ranged from 2.6 to 2.7
on a 3-point scale. All respondents across all of the UA categories believed that people like them
could have a big impact in making the community a better place to live. Training farms reported
engaging in civic activities most frequently and all the training farm sites reported civic
engagement activities within the last 12 months. High school garden operators reported the highest
mean personal efficacy in the community, with all sites reporting that they believed they could
have a big impact on the community. Training farm and urban farm operators followed. Intensive
production farm operators reported the lowest mean level, as they indicated they could have some

impact on the community.
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Table 3.7. Site Operators’ Civic Engagement Indicators

Mot for profit site types For profit zite types
. . Inten=ive Parnurban Urban
Comnnity HighSchool  © - e Farms  Production Production Production All Sites
Gardens Zardens —4 F F F —13
(n=4) (n=4) m=4) anms anms anms n=213
(n=3) (n=4) (n=4)

FoddE  §F oHE 0 osdE 0§ HdE §F0 dE 0§ @ F 0 sdE)

Working with someone of some

group to solve a problem in the

community (1: No, never; 2: Yes, 250 100 275 050 300 000 200 100 275 050 275 050 265 063
but not in the past 12 months; 3:
Yes, within the past 12 months)

Being a member of a local club,

community organization of 300 000 200 000 300 Q00 300 000 250 100 273 050 270 0356
mstitution
Volunteering with a local

. 300 000 300 000 300 000 200 100 225 09 273 050 270 0.63
nonpolitical group
Owerall average of civie

engagement activity indicators® 283 2.8 3.00 233 250 275 2.68

Overall, how much impact do you

think people like you can have in

making your community a better 400 141 500 000 400 0350 367 038 425 09 430 100 433 093
place to live? (1: no impact, 3: some

impact, 5: big impact)

*Qverall averages were used to illustrate trends among questions that used the same scale and were not used in analysis
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Political Engagement

Across all of the sites and UA site categories, 96% of the operators indicated that they had
discussed politics within the past year (Table 3.8). Further illustrating pattern of strong political
eng, 22 of 23 site operators indicated that they followed local government at least some of the
time. Periurban production farm and training farm operators indicated that they felt the most
qualified to participate in local politics, followed by high school gardens and urban production
farms. Community gardens and intensive production farms had the lowest mean response.
However, all site type operators indicated they agreed they felt qualified to participate in the
political process.

Periurban farm operators had the most frequent political activity, closely followed by
training farm and community garden operators. Intensive production site operators had the lowest

frequency in political activity, but the second highest frequency of following local government.
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Table 3.8 Site Operators’ Political Engagement Indicators

Mot for profit site types For profit site types
. . Intensive Periurban Urban
CG’EI dumt'_', I_hg]_:;chml Training Farms Production Production Production Al Sites
( =€E.5 ( :il:,s (n=4) Farms Farms Farms (n=123)
" " (n=3) (n=4) (n=4)

X sd (£) X sd () X sd () X sd () X sd () X sd (£) X 5d (£)

How often do you follow what's going on

m local government and public affairs? 400 1.13 4.00 0.00 475 030 4 67 058 4.00 1.15 323 1.71 4.09 1.04
(1: never, 3: sometimes, 3: always)
I comzider myself well qualified to
icipate in the political process (1:
particlp political process { 375 189 400 115 475 050 367 050 475 050 400 141 417 111

strongly disagres, 3: neutral, 5: strongly
agres}
Political activity (1: Mo, never; 2: Yes,

but not in the past 12 months; 3: Yes,
within the past 12 months)
Advocated for wrban agriculture-specific

_ 1.75 0.%6 225 0.50 273 0.50 2.00 1.00 230 038 250 1.00 230 0.76
topics
Discussed politics 3.00 0.00 .00 0.00 3.00 0.00 233 1.15 .00 0.00 3.00 0.00 281 042
'oted 3.00 0.00 3.00 0.00 3.00 0.00 3.00 0.00 3.00 0.00 250 1.00 281 0.42
Signed a petition 225 0.%6 230 038 25 1.00 267 038 275 0.50 225 0.%6 243 0.73
Contributed money to 2 polifical canse 2.00 1.15 1.73 0.50 23 0.33 1.67 1.15 25 1.00 1.30 033 2.00 (.83
Contacted a public official 225 0.%6 2.00 0.00 3.00 0.00 233 038 3.00 0.00 225 0.%6 248 0.67
Participated in a political meeting 2.00 1.13 1.73 0.50 223 0.96 1.33 033 230 0.33 223 056 204 0.82
Worked for a political campaign 2.00 1.15 1.00 0.00 1.30 038 1.00 0.00 1.30 1.00 1.50 038 1.43 0.73
Other pelitical activity 1.50 0.71 1.00 0.00 2.00 1.41 1.00 0.00 3.00 0.00 2.00 1.15 1.60 0.81
Owerall average of polifical activify™ 221 2.03 263 1.54 .63 221 224

*Qverall averages were used to illustrate trends among questions that used the same scale and were not used in analysis.
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Social Capital: Indicators, Interactions, and Community OQutreach

In contrast to the previous sections, questions related to social capital were inversely related
with a positive response. In Table 3.9, increases in the respondent value generally indicates lower
social capital. Operators of intensive production farms, periurban farms, and training farms all
reported talking to others within the organization basically every day. All site operators reported
talking to others within the organization at least a few times a week. Training farm operators
reported the highest mean frequency of talking with all listed groups, followed by urban farms.
High school garden operators had the least frequency of talking. Training farm and urban farm
operators had the highest mean frequency of doing favors for others. The other sites did favors, on
average, a few times per month or less. Community garden operators reported trusting the most
people, followed by training farms. Periurban farm operators had the lowest level of trust. On
average, all site type operators reported trusting more people within the organization than outside
of the organization.

Table 3.10 presents the interactions with urban entities as described by UA operators in
surveys and interviews. With the exception of the intensive production farms, there is a clear
pattern of regular interactions between all of the sites and other urban entities; 100% of the
respondents indicated that they interact with a non-profit or NGO and 65% of all the respondents
interact with other farmers as well as university/Extension partners. Similar to previous data trends,
the intensive production farms and high school gardens interacted the least with other entities.
Periurban production farm operators were the most likely to report product aggregation of
collective supply ordering. Training farms and urban farms were the only other categories that

specifically mentioned both of these connections.
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In UA, sales and distribution outlets can serve as a place for social ties and collaborations
to develop. For our site operators, a wide and diverse pattern of sales and distribution channels
were identified. Food banks or pantries were mentioned as a distribution channel for every site
type category. Farmers markets were the most frequently reported distribution point for product
sales. CSAs, on-farm sales, restaurants, and online sales were also frequently mentioned. Periurban
production farm and urban production farm operators mentioned the most diverse distribution

channels, while high school garden and community garden operators reported the fewest channels.
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Table 3.9. Site Operators’ Social Capital Indicators

Not for profit site tvpes For profit site types
Community  High School Training Intensive Periurban Urban
o = Production Production Production All Sites
Gardens Gardens Farms
Farms Farms Farms (n=23)
(n=4) (n=4) (2=4) (n=3) (n=4) (n=4)

r  sd(E) X sd(=) X sd(=) X sd(=) X sd(=) X 5d(=) X sd(=)

Over the past year, how often did
vou talk with: (1: basically every
day; 2- a few times a week; 3: a
few times a month; 4: once a
month; 5: less than once a month;

6: not at all)
People within the organization 200 0382 100 000 225 126 100 000 100 000 125 050 145 0280
Site neighbors 3s0) 191 200 141 400 216 400 071 375 1.50  1.50 1.00 300 177
Other organizations 300 141 1.5 038 330 120 167 115 200 1.15 2325 150 235 130
Do favors for:
People within the organization 225 126 175 096 300 0382 3467 208 250 1.00 225 096 252 120
Site neighbors 375 206 35 1.73 525 096 367 153 4325 150 275 050 387 152
Other organizations 425 171 275 126 1.7 096 400 265 4.00 141  4.00 1.83 387 155
Overall average of talking and ~

342 2.67 333 378 3.58 3.00 342
favors*®

Generally speaking, how much do

vou trust: (1: all of the people; 2:

most of the people; 3: some of the

people; 4: none of the people)

People within the organization = 150 058 150 058 125 050 133 058 200 082 125 030 148 059

Site neighbors 200 082 200 000 250 058 200 000 250 0538 200 000 217 049
Other organizations 175 030 200 000 200 000 233 058 250 058 25 058 217 049
Overall average of trust® 1.75 1.83 192 1.89 233 192 194

* Overall averages were used to illustrate trends among questions that used the same scale and were not used in analysis.
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Table 3.10. Site Operators Participation in Interactions, Sales Outlets, Allies, Training, Collective Action, and Community Outreach (%)

Mot for profit site types For profit site types
Community  Figh School  Iraming Promcton  Prodwten  Produion  AllSites
ardens Gardens Farms Farms Farms Farms (n=23)
=4 =4 =4 (n=3) (1=4) (n=4)
. Water supply 75.0 50.0 75.0 333 75.0 100.0 69.6
g gfgn. Food waste management 75.0 50.0 100.0 333 50.0 50.0 65.2
3, Eg Flood nisk management 25.0 25.0 30.0 50.0 25.0 30.4
g% 8 Schools 75.0 100.0 100.0 333 75.0 50.0 73.9
8 5 A5 Parks and recreation 100.0 25.0 75.0 25.0 50.0 478
B4 %, Land bank 25.0 50.0 25.0 75.0 30.4
E ~ %  Foodbank or pantry 100.0 75.0 100.0 333 100.0 100.0 27.0
Other urban entities 25.0 25.0 25.0 30.0 21.7
_ Nonprofits or NGOs 100.0 100.0 100.0 100.0 100.0 100.0 935.7
Interactions  Fanmers or other growers 25.0 25.0 100.0 66.7 100.0 75.0 635.2
“-;Lhﬁtn-l?f Public or government institutions 75.0 50.0 25.0 261
Universities/research 75.0 30.0 75.0 33.3 100.0 50.0 65.2
Collective Apggrepates with other producers 75.0 333 75.0 250 348
action Participates in collective ordering 250 50.0 750 250 30.4
= g Commumnity-supparted agriculturs

E = (CSA) 75.0 100.0 30.4

0 Farm stands, storefronts, and on-farm
o0 'EL sales 30.0 333 25.0 75.0 30.4
E E Fanmers markets 25.0 75.0 66.7 100.0 100.0 60.9
E"g = Food banks and pantries 100.0 25.0 50.0 333 100.0 25.0 56.5
24 g Food hube and aggregators 333 75.0 174
NG Free distribution 25.0 30.0 25.0 17.4
B 5 E Grocery stores and retailers 66.7 75.0 25.0 26.1
g E“E Online 333 75.0 75.0 304
e Personal use 100.0 17.4
g g‘ Produce wholesalers and anctions 250 4.3
£ Festaurants 25.0 75.0 75.0 30.4
T Uzed by supperting institution 75.0 50.0 21.7
ERS Wholesale (independent) 50.0 33.3 25.0 17.4
Has engaged n at least one community 100.0 100.0 100.0 66.7 100.0 100.0 95.7

social or educational outreach event
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Urban Agriculture Participant Results

Civic Engagement

The four civic engagement questions were not significant by site type when controlling for
demographic factors, though all site participants showed high mean frequency of engagement in
civic life (Table 3.11). Response variability for the civic engagement indicators tended to remain
small The range of mean frequency tended to remain small across site types for the civic
engagement indicators, with a range of 0.15 (2.28-2.43) for frequency of working with someone
or some group to solve a problem within the community. All site type participants showed some

level of agreement with having the ability to make their community a better place to live.
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Table 3.11. Site Participant Least Squares Means of Civic Engagement Indicators

Not-for-profit site types For-profit site types
Community ~ High School ~ Training Intensive Perfurban Lrban
Production Production Production  p value
Gardens Gardens Farms Farms Farms Farms
(n=161) (n=1712) (n=064) (1=35) (= 50) (n=62)
Working with someone or
some group to solve a problem
in the community (1: no, 243 2.35 243 2.28 234 243 s
never; 2: yes, but not in the
past 12 months; 3: yes, within
the past 12 months)
Being a member of a local
club, community organization 245 237 242 230 231 224 ns.
or institution
Volunteering with 2 local 212 1.93 224 1.86 212 2.05 ns
nonpolitical group
Crverall average of civic
engagement activity 233 222 236 215 226 224
indicators™®
Crverall, how much impact do
you think people like you can
have in making your 3.84 3.97 425 3.81 3.86 3.01 ns

community a better place to
live? (1: no impact, 3: some
impact, 3: big impact)

**Qverall averages were used to illustrate trends among questions that used the same scale and were not used in analysis.
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Political Engagement

Out of the 11 political engagement survey questions, three were significantly different for
site types when controlling for other demographic factors: signed a petition; worked for a political
campaign, and other political activity (Table 3.12). Urban production farm participants were less
likely to work for a political campaign than intensive production farms (P < 0.05) significantly
different from intensive production farms in working for a political campaign, with intensive
production site participants reporting this activity more frequently. Donating money to a political
cause, participating in political meetings, and working in political campaigns had lower overall
mean frequencies across all site participants, while discussing politics, voting, and signing

petitions had higher mean frequencies.
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Table 3.12. Site Participant Least Squares Means of Political Engagement Indicators

Not-for-profit sife types For-profit site types
Community High Training Intensive  Permurban Urban
Gardens School Fa.tmsu Production Productic Production p value
(n=161) Gardens (n=64) Farms n Farms Farms
(n=72) (n=33) (n=50) (n=062)

How often do vou follow what's going on in local

government and public affairs? (1: never, 3: 341 3.24 3 38 3.24 353 335 ns.
sometimes, 5: always)

I consider mvself well qualified to participate in the

political process (1: stronglv disagree, 3: neutral, 5: 355 3.26 336 353 332 3.73 5.
strongly agree)

Political activities (1: no, never; 2: ves, but not in the

past 12 months; 3: yes, within the past 12 months)

Advocated for urban agriculture-specific topics 1.96 1.71 194 1.90 2.03 2.05 n.s.
Discussed politics 249 2.57 2.56 242 2.64 2.66 n.s.
Voted 242 245 258 224 247 249 ns.
Signed a petition 2.264a 2145 26242 2.16°% 2.24ab 2.60¢a 0.0003*
Contributed money to a political cause 223 215 2.20 227 240 2.17 n.s.
Contacted a public official 2.15 2.18 240 2.19 228 244 n.s.
Participated in a political meeting 1.56 1.59 145 1.77 1.57 1.72 ns.
Worked for a political campaign 1.24 a0 0.98 = (.08 ab 1424 1134 0ga7e 0.014*
Other political activity 1934 1.62a 1.49% 1.70ak 1.84 a0 1882 0.0277*
Overall average of political activities™* 2.04 1.96 2.05 2.02 2.07 212

Means followed by the same letter are not significantly different according to Tukey-Kramer paired comparisons where 0=0.05
*Probability value for the overall ANOVA F-test using Type II hypothesis test where a=0.05
**QOverall averages were used to illustrate trends among questions that used the same scale and were not used in analysis.
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Social Capital

Similar to Table 3.9, Table 3.13 includes social capital indicators and the higher respondent
values generally indicate lower social capital. Seven of the nine questions about social capital
indicators (frequency of talking with others, trust with others, and doing favors for others) were
significantly different by site type (Table 12). Training farm, community garden, periurban farm,
and intensive production site participants reported talking the most often with people within the
organization, and the means of these sites were significantly different from urban production farms
and high school gardens. Training farm and urban production farm participants had lower
indicators of interaction, such as talking and doing favors, for those around the site, while
community gardens had high mean frequency of doing favors for and talking to others within the
organization, as well as for talking with, doing favors for, and trusting site neighbors. Community
garden participants had strong social capital indicators for all three categories concerning
interactions with neighbors, as well as for doing favors for others within the organization. Site type
was found to be significant for all three questions about talking with, doing favors for, and trusting
neighbors, and community garden participants reported the most frequent interactions in each of
these categories. Intensive production farm participants also showed high mean frequency of
interactions, including talking with site neighbors, talking with and doing favors for other
organizations working in the food system, and talking with site neighbors. Urban production farm
participants reported the least frequent talking with others working in the food system. Overall,
trust was a major contributor to social capital across all of the sites. Community garden, periurban
farm, and intensive production site participants had higher levels of trust for site neighbors, with
community garden participants having significantly different least-sum means from training farm,

urban production farm, and high school garden participants.
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Table 3.13. Site Participant Least Squares Means of Social Capital Indicators

Mot for profit site types For profit site tvpes
Community ~ HighSchool  Training lntensive - Periorban Urban
Production Production Production p value
Gardens Gardens Farms
(n=161) (n="T72) (n=64) Farms Farms Farms
(n=133) (n=230) (n=1062)
Crver the past yvear, how often
did you talk with: (1: basically
every day; 2: a few times a
week: 3: a few times a month;
4- pnce a month; 5; less than
once a month; 6: not at all)
People within the organization 3215 40842 3.04¢ 3.80 ak 3 45abe 3.80ab 0.0004*
Site neighbors 3.06¢ 5052 5242 3576k 3768 52742 =0.0001*
Other organizations 34540 4.009 3.72a 3.304b 3.108 4.01= 0.0145*
Do favors for:
People within the organization 2508 36349 371=a 236¢ 3.23a 37742 =<(0.0001*
Site neighbors 3418 4962 53442 jole 402¢8 5.192 <0.0001*
Other organizations 3.28¢ 4222 4104 2.78¢ 32886 400 <0.0001*
Oryerall average of talking and
favors** 3.15 432 4.19 320 347 434
Trust: (1: all of the people; 2:
most of the people; 3: some of
the people; 4: none of the
people)
People within the organization © 211 219 1.99 223 213 199 ns.
Site neighbors = 193% 2442 2322 2.014b 2,17 2359 <0.0004*
(Other organizations © 240 236 2328 244 251 246 ns.
Orverall average of trust 2.82 3.66 353 204 3.07 3.65

Means followed by the same letter are not significantly different according to Tukey-Kramer paired comparisons where 0=0.05
*Probability value for the overall ANOVA F-test using Type Il hypothesis test where a=0.05
**QOverall averages were used to illustrate trends among questions that used the same scale and were not used in analysis.
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Discussion

This study sought to uncover how urban agriculture contributes to food system resilience
through the patterns and indicators of social resilience and to determine if there are meaningful
differences in social resilience factors based on involvement in the following UA site types:
community gardens, high school gardens, training farms, for-profit intensive production farms,
for-profit periurban production farms, and for-profit urban production farms. Social resilience
indicators include transformational capacity, civic and political engagement, and social capital.
Lastly, the study illustrated differences in indicators between sites operated by sole proprietors or
organizations.

Due to the nature of the sampling protocol, our study had a relatively low sample size for
the UA site operators (n=23). Assessment of the food system at granular levels can provide rich
data (KC et al., 2024). This study was part of a larger transdisciplinary project that also assessed
agricultural productivity, community health, and environmental sustainability outcomes. This
specific study is an examination of resilience indicators through online survey questions and in-
depth interviews with each of the 23 UA site operators. Mixed method studies that include
interviews and/or focus groups are needed for adding depth and breadth when conducting
qualitative research, particularly within UA (Christensen et al., 2019; Luxton & Sbicca, 2020).
The mixed methods approach combined with purposive sampling allows for granular level data
that is rich and meaningful. Furthermore, it may be difficult to obtain with methods that maximize

response rates and absolute participation.
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Transformational Capacity

Transformational capacity, measured as willingness to change, was assessed through
attitudinal and behavioral survey questions. The three categories of production farms with a for-
profit model showed the lowest mean transformational capacity response. The fact that some sites
needed income to continue, while others operate with the support of donors and funders, could
potentially affect site operator attitudes towards drastic changes in management style. For-profit
business operators, which may be structured to be dependent on resources to make a profit, may
have difficulty enacting transformations (Marshall et al., 2012). Non-profit organizations, which
play a major part in food systems, may be more likely to both lack capital and rely on unpaid labor;
both conditions can put nonprofits in a position that requires them to respond to changes in the
greater food system; thus, nonprofit organizations may be likely to engage in transformations,
experimentation, and risk in production systems to maintain their place in their collaborative
network (Sbicca et al., 2019). However, all of the sites in our study had characteristics of the
capacity to transform. Climate change was an important topic to our respondents as none of the
site types agreed with the statement “Current approaches for dealing with present climate
challenges will be sufficient for dealing with future climate challenges.” Climate change is
inevitable and its effects are felt across the world (Masson-Delmotte et al., 2021). Research shows
an increase in farmer recognition of the threat of climate change to agriculture and the need for
transformation to respond to its impacts upon their livelihoods (Stuart, 2018). Marshall et al.
(2012) found a negative correlation between transformational capacity and growers’ attachment to
place and occupation, underscoring the social and psychological elements of the capacity to change
and adjust to challenges such as climate change. The site operators in our study agreed that

transformation will be required to address climate challenges and indicated some level of
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agreement with each transformational capacity. Transformation will likely be required to respond
to disruptions and should be understood and undertaken before a crisis (Rickards & Howden,
2012). However, transformation can be extremely stressful for farmers, especially when
compounded with other stressors involved in food production (Nichols et al., 2022). The capacity
for tansformation should be supported and encouraged in urban agriculture, with particular
attention paid to challenges cited by UA operators.

Civic and Political Engagement

As an urban land use, UA sites inherently engaged in the political activity and civic life of
the city in which they operate. UA sites must comply with the codes and regulations for the urban
land use. As such, UA site operators and participants may be exposed to civic and political
constraints and challenges. As we found with motivating factors, there are often other reasons for
getting engaged in UA which can extend to being civically and politically engaged. Operators and
participants who identify with motivating factors such as policy advocacy and sustainable cities
may be motivated to be politically and civically engaged. All sites involved in our study were
locally owned and produced food for the surrounding urban area. Locally-owned and locally-
serving businesses tend to have a bigger impact on indicators of civic and political engagement
than businesses that are not locally owned or are engaged in business mainly outside of their
surrounding area (Clark & Record, 2017).

Kaika & Racelis (2021) found that “studies document a correlation between civic
agriculture and civic engagement, but none effectively addresses the issue of causality. There may
even be a mutually re-enforcing effect between civic agriculture and civic engagement.” However,
researchers dispute the connection between civic agriculture and civic engagement (Pole & Gray,

2013). Our study found that site type was important for some indicators of political engagement
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and social capital for UA participants, but not for civic engagement. More research is needed to
determine the causality and impact of UA and site type on social capital in communities. Further,
without a matched sample from individuals not engaged in UA for comparison, the impact of site
cannot be fully analyzed. The interviews provide leads for future research around policy
recommendations and interventions to address challenges in collaboration and engagement.
Social Capital
The significance of the site types on some indicators of social capital could indicate

that UA sites or interactions with UA sites are serving as a “third place”, as defined by Oldenburg
(1996), who observes that third spaces are most successful when they are walkable and locally-
owned and can be supported by effective planning. Oldenburg (1996) writes that third places can
welcome retired people, bring people with common interests together, including those of differing
ages and political leanings, and can serve as meeting places in the case of disasters. Many of the
sites represented in this data site have low barriers of entry, including the high school gardens and
community gardens, making them an ideal “port of entry” for people to become more engaged
with the community (Oldenburg, 1996). A strong link between social capital and involvement in
local food systems has been demonstrated (Elton et al., 2021). Even in the absence of other forms
of capital, strong social capital has been shown to help communities respond to disasters and adapt
to the new reality after a disruption (LaLone, 2012; Roberts, 2019). Researchers have shown that
strong social networks, including bridging and bonding ties between community members, results
in improved social capital (Aldrich & Meyer, 2015). The data from this study suggests that the UA
sites contributing to the social resilience of their communities.

The UA site operators included in this study displayed strong and diverse social networks,

with diverse categories of allies, strong collaboration, and community outreach behaviors. Two
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operators from urban farms identified their sites as having a high level of collaboration as an
organization, in part due to personal connections and advocacy work. Two operators expressed
interest in improving collaborations with specific urban entities like parks and recreation, schools,
and food waste management organizations. Social events are a way for community members to
develop ties (Putnam, 2000). Almost all (91%) UA site operators indicated that they had engaged
in at least one educational or social outreach event. These events included on-farm educational and
social activities, as well as participation in off-farm educational events. Community outreach
activities provide the opportunity for farm operators and participants to meet each other and form
social ties.

Barriers including difficulties in funding and lack of time hampered the efforts of UA site
operators to achieve their desired level of collaboration and outreach. Difficulty in seeking and
maintaining collaborations was attributed to lack of time to foster collaborative relationships and
lack of local expertise for particular production types. Four operators indicated difficulties in
maintaining their desired level of community social and education outreach. Difficulties included
financial and time constraints that limited the extent of social and educational outreach to the
community. One periurban farm operator mentioned the lack of infrastructure to allow for large
groups of people on the farm, underscoring the importance of community architecture to improve
access to third spaces. For-profit farm operators also cited the need to prioritize production through
time and resources to provide livelihoods for the farm workers as a limiting factor in community
outreach activities.

Diversity in sales channels could impact the ability of people to make ties and connections
around UA sites. With 13 categories of sales channels and distribution channels described by

operators, there were many opportunities for developing relationships with community members.
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Some market sectors, like farmers markets, expose the UA site to a wide variety of community
members, while others present fewer opportunities for relationship-building. Several of the
distribution channels, including community supported agriculture (CSA), food hubs, farm stands,
and farmers markets, represent socially-embedded outlets that could be described as civic
agriculture and increase the likelithood of participants having increased civic and political
engagement (Clark & Record, 2017; Lyson, 2004; Obach & Tobin, 2014). While production farms
tended to have a larger number of sales outlets, community gardens and high school gardens had
fewer outlets. This could be related to the amount of food being produced and the nature of the
sites as for-profit or not for profit, but it could result in decreased opportunities for the farm to
serve as a space for building relationships and increasing social capital.
Food System Allies

The diversity in food system allies mentioned indicates a wide-reaching social network
among the UA site operators that we interviewed. Diverse social networks are associated with
improved resilience (Aldrich & Meyer, 2015; Kirby et al., 2020). Urban agriculture support
agencies can play a big role in urban food systems. Kirby et al. (2020) wrote that “It is important
to assess where the system might be burdened and where greater connectivity might increase
resilience through more redundancy and diversity.” Our results show high levels of engagement
with food and farm nonprofits, indicating that farmers and urban growers feel the need to engage
with these support organizations. We also saw a very high prevalence of UA site operators working
directly with or learning from other farmers or farming operations. Supporting diversity and
redundancy of organizations working within the food system can strengthen the food system and
fill gaps that could result in vulnerabilities (Kirby et al., 2020).

Motivating Factors
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Motivating factors inform decisions and practices on UA sites and guide the collaborations
and social ties formed by operators and participants. Strong overlap with several motivating factors
both between and within site types could indicate that UA sites can find other food system entities
and form collaborative partnerships based around motivating factors. Collaboration around
motivations can allow organizations and entities to access resources like funding and support
(Sbicca et al., 2019). Motivating factors have been found to differ based on site type, as well as
have some impact on wellbeing derived from UA participation. However, there is some agreement
with motivating factors across UA site types. Environmental motivations may have more
participant agreement than access to fresh food (Kirby et al., 2021). While access to fresh and
ethically-produced food was cited as a factor for some operators, other motivating factors were
cited more often. Kirby et al. (2020) found that “Individuals who reported stronger motivations for
building community and social and environmental justice showed significant correlations to
several resilience indicators, indicating that those motivations may be important to system
resilience.” Building community was mentioned five times, while other motivating factors of
social and environmental justice were mentioned collectively 29 times. The motivating factors
underscore the idea of UA sites as a form of civic agriculture that impacts the social resilience
indicators of participants (Lyson, 2004; Obach & Tobin, 2014).

Business Models and Organizational Entities

There were some key differences between sites that were for-profit and not for profit,
particularly in transformational capacities, with some differences in allies and motivating factors.
Differences could be attributable to the particularities of managing unique site types. For example,
high school garden site operators were strongly motivated by education and cited school districts

and officials as allies. Nonprofit sites mentioned food pantries and banks as allies, while for-profit
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farms were more likely to name sales channels as allies. However, there does not appear to be
other significant differences between for-profit sole proprietor sites and not-for-profit sites
operating with organizational support. Rather, differences might be attributable to other
particularities of site type. Potential operational requirements include high school gardens being
bound by curriculum requirements or intensive production farms producing food within buildings
and in a less visible way than traditional outdoor production of food.

Participation in UA Sites

Participation in a particular type of UA site appears to have some impact on civic and
political engagement and social capital. There were significant differences between participants of
some site types for some indicators of political engagement, but there was no clear pattern of
significance. Rather, civic and political engagement and indicators of social capital were high
across all six site types with some variability.

Community garden and intensive production participants consistently ranked in the highest
significant means of social capital indicators, with periurban production farms appearing as a close
third for most frequent interactions. Community garden participants were highly active in political
engagement in our study, and higher than other site types. This aligns with existing research about
community garden contributions to social resilience; research has shown that social resilience
indicators can be measured in community gardens (Christensen, 2017; Firth et al., 2011; Kingsley
et al., 2020; Taylor et al., 2022). Participation in community gardens result in the development of
social ties, including close ties and bonds, and an increased sense of belonging to a community
(Kingsley et al., 2020). Civic engagement is correlated with participation in ommunity gardens, as
participants have been found to develop improved psychological wellbeing and increased sense of

social responsibility that results in patterns of participatry engagement with civic life; exposure to
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sustainability and other food system issues may be related to the increased sense of social justice
found in participants (D’Amore et al., 2026). The act of gardening may serve as social lubricant
that results in ties; further, social capital developed on communty gardens may be an important
part of accessing resources to maintain the garden itself, potentially providing incentive to develop
and maintain ties (Glover et al., 2005).

While there is a wide body of research on social capital and community gardens, other site
types showed potential for development of indicators of social resilience. Intensive production
farm participants showed high mean frequency of doing favors for others within the organization
and for site neighbors, as well as talking with other food system organizations. While consumers
may be skeptical about the potential benefits of intensive production sites using controlled
environment methods, the produce grown on these sites may fit consumers’ ideas of good food,
potentially driving participation (Broad et al., 2022). Intensive production farms could also fit the
model of a social enterprise when operators are motivated by justice or equity in food access,
further incresing the likelihood of being in contact with politically engaged paricipants who share
their motivations (Wilkinson et al., 2021). Intensive production and community garden
participants had particularly high levels of engaement with UA education as reported in Table 3.3.
These increased rates of participation could be related to social ties developed within the food
system associated with increased social capital.

Future Research

The results of our study, including the demographics of respondents and patterns of social
resilience indicators, indicate clear pathways for future research. While the body of research on
social resilience within the field of UA continues to grow, there is a gap in knowledge about the

impacts of particular site types on their communities. In-depth case studies of urban agriculture
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site types with representative samples could show impacts of UA site types on social resilience.
Our research engaged in purposive sampling to collect data from specific categories of UA sites.
Most site operators (87.0%) identified as white, which is higher than the proportion of United
States census respondents who identify as white at 74.8% (U.S. Census Bureau QuickFacts, n.d.).
Site participants more closely matched the US population, with 75% identifying as white. It is
important to collect representative data of urban agriculture site operators, including by engaging
with racially diverse populations and conducting interviews in languages other than English.
Guthman (2008) writes that “more attention to the cultural politics of alternative food might enable
whites to be more effective allies in anti-racist struggles.” Meenar & Hoover (2012) note that UA
sites may not draw participants from the immediate neighborhood, underscoring the need to further
examine issues of race and class in UA sites to promote inclusion. Christensen (2017) calls for
“moving beyond only or primarily focusing on the cognitive dimension of social capital, and
including the structural aspect of social capital” and notes the importance of collecting rich
qualitative data to include race and other sociodemographic data to describe the character of social

networks developed in community gardens.
Conclusion

Our study demonstrated that urban agriculture sites are important to communities beyond
the food they provide. The UA sites included in our study produce food that is distributed in many
ways, including for sale and donation, with scale of production varying greatly. While the
contribution of food to the urban food system cannot be ignored, we have demonstrated that UA
sites show a commitment to making connections within the community and are strongly motivated
by justice, equity, sustainability, and education. The sites contribute to social resilience by

fostering social ties through collaboration, outreach, and participation opportunities. UA site
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operators and participants demonstrate high levels of civic and political engagement and the UA
site operators displayed strong social networks and community engagement. UA site operators
interact with urban entities, collaborate with others in the food system, and participate in and/or
host social and educational outreach activities. Strong motivational factors in the areas of
community building and justice indicate that the UA sites involved in this study could be an
important part of developing socially resilient communities. These factors should be recognized
by cities when developing urban agriculture policies and planning for social resilience. The UA
site operators expressed the desire to collaborate and engage with the community and cited
challenges that prevented them from engaging more fully. City planners and others could respond
to these challenges, including financial and time constraints and infrastructure limitations, to
facilitate the growth of social capital while supporting food production in cities.

The differences between site type categories and between for-profit status, including in
motivating factors and allies, points to the need for future research to examine categories of UA in
greater depth. The challenges shared by UA site operators indicate opportunities to address funding
gaps that could ease time and resource constraints, which currently prevent UA operators from
engaging with collaborators and community members at their desired level. The UA sites,
regardless of type or organizational structure, are contributing to social resilience by developing
social networks and patterns of collaboration and interaction. Differences in site type for some
indicators of social capital highlight promising avenues for future research. In order to gain the
benefits of community resilience through urban agriculture, planners and policy makers should
support the existence of different types of urban agriculture sites, both for-profit and not, that could

facilitate the growth of social capital and collaboration.
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Appendix A - Operator Survey and Interview Questions

Survey Questions

Demographic Information

1. Site location: Please enter the anonymous site code that you were provided.
2. What is your role at the urban agriculture site?
e Owner/Operator
e Staff member
e Volunteer
e Other, please specify
3. What is your race? Mark all the options that apply.
e American Indian or Alaskan Native
e Asian
e Black or African American
e Hispanic or Latino
e Middle Eastern or North African
e Native Hawaiian or other Pacific islander
e White
4. What is your gender?
e Male
e Female
e Other, please specify
e Prefer not to say

5. What is your age?
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6. What is the highest level of education you have completed? Mark one. (Less than a high
school degree; High school diploma/GED; Some college; Undergraduate degree;
Vocational/technical degree; Some post-graduate studies; Post-graduate degree)

7. What trainings, events, or courses have you completed related to urban agriculture or
food systems? Select all that apply. (Extension/non-profit single-day workshop(s); Higher
education degree program or certificate program; Attended a conference(s); Online class;
Webinars; None; Other, please specify)

8. How many years have you been involved in production at any scale?

9. How many years of experience do you have producing food outside of home/personal
gardening?

10. How many years of experience do you have producing food outside of home/personal

gardening?

Survey Questions

11. How often do you follow what's going on in local government and public affairs? (1
Never; 2; 3 Sometimes; 4; 5 Always)

12. On a scale of 1 to 5, to what extent do you agree with this statement: “I consider myself
well qualified to participate in the political process." (1 Strongly agree; 2; 3 Neutral; 4; 5
Strongly agree)

13. Have you advocated for urban agriculture-specific topics like zoning, farm-to-school
programs, or land allocation? (No, never; Yes, but not in the past 12 months; Yes, within

the past 12 months)
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14. Have you participated in the following activities? (No, never; Yes, but not in the past 12
months; Yes, within the past 12 months)
e Discussed politics
e Voted
e Signed a petition
e Contributed money to a political cause
e Participated in a political meeting
e Worked for a political campaign
e Other political activity, please describe
15. Have you participated in the following activities? (No, never; Yes, but not in the past 12
months; Yes, within the past 12 months)
e Working with someone or some group to solve a problem in the community
e Being a member of a local club, community organization or institution (such as a
church, softball league, chamber of commerce, etc.)
e Volunteering with a local nonpolitical group (such as a youth, health, or
environmental group)
16. Overall, how much impact do you think people like you can have in making your
community a better place to live? (1 No impact; 2; 3 Some impact; 4; 5 Big impact)
17. How secure do you feel about the land access for the urban agriculture site? (Very
insecure; Somewhat insecure; Neither secure nor insecure; Somewhat secure; Very

secure)
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18. How often has the urban agriculture site engaged in the following activities? Maintained
formal or informal links with urban entities such as: (Never; Yes, but not in the past 12
months; Yes, within the past 12 months)

e  Water supply

e Food waste management
¢ Flood risk management
e Schools

e Parks and recreation

e Land bank

e Food bank or pantry

e Other, please describe

19. Has the urban agriculture site had difficulty attaining operatorship of land, following
zoning laws, understanding current policies, or adapting to new policies? (Never; Yes,
but not in the past 12 months; Yes, within the past 12 months)

20. Over the past year, how often did you talk with: (Basically every day; a few times a
week; a few times a month; once a month; less than once a month; not at all)

e People within the organization

e Site neighbors

e Other organizations working in the food system, including farms, nonprofits, or
governments

21. Over the past year, how often did you and your community do favors for each other? By

favors, we mean such things as watching each other’s children, lending garden or house
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tools, and other small things to help each other. (Basically every day; a few times a week;
a few times a month; once a month; less than once a month; not at all)
e People within the organization
e Site neighbors
e Other organizations working in the food system, including farms, nonprofits, or
governments
22. We’d like to know how much you trust people. Generally speaking, would you say that
you can trust all the people, most of the people, some of the people, or none of the people
in the following categories? (All of the people; most of the people; some of the people;
none of the people)
e People within the organization
e Site neighbors
e Other organizations working in the food system, including farms, nonprofits, or
governments

Transformational Capacity

23. Please rate your level of agreement with the following statements. (1 Strongly disagree;
2; 3 Neither agree nor disagree; 4; 5 Strongly agree)
e Ifthere is a drought, I just hope for the best
e Current approaches for dealing with present climate challenges will be sufficient
for dealing with future climate challenges
e [ do not really believe in long-term planning— things are too uncertain
o [ like to experiment with new ways to farm

e Regardless of what happens, we have made sure that we are financially secure
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If needed, I am prepared to completely change the way I manage my property in

order to survive as a farmer

I feel confident enough to train others to grow food

24. How many new growers or gardeners are trained on the site each year?

Interview Questions

1. What are your top three motivating factors for being involved in urban agriculture?

2. Does the site maintain any formal collaborations or partnerships? Please describe the

nature of these relationships.

d.

Non-governmental organizations (NGOs)
Farmers or other growers
Public or government institutions

University/research projects or programs

3. Who would you consider your top 5 allies within the food system in your area?

4. TIs the site part of a collective distribution or resource sharing network?

5. Please answer the following.

Does the site participate in formal or informal grower education?
Where does the site go for agricultural information?
Where does the site go for financial support? What, if any, are the site's funding

sources?

6. How difficult is it for the site to find and keep labor? Please describe below.

0 Extremely difficult

0 Moderately difficult

o Neither difficult nor easy
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0 Moderately easy

0 Extremely easy

7. How would you describe the site's community outreach activities like education and
social events? Please choose: Never; Yes, but not within the past 12 months; Yes, within
the past 12 months. Please describe below.

8. During peak season, how many people interact with your site monthly?

9. To evaluate how consumers value food produced by urban agriculture, how do you rate
consumer willingness to pay for food produced at your site?

0 Not willing at all

0 Somewhat unwilling

O Neither willing nor unwilling
0 Somewhat willing

0 Extremely willing

10. How strongly does the neighboring public support your site?
0 They do not support it at all
0 They are somewhat unsupportive
0 They are neither supportive nor unsupportive
0 They are somewhat supportive
0 They are extremely supportive

11. What are the formal documents securing your access to the land?
0 (0) the land is private with no formal agreement

0 (1) the land is public with no formal agreement
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0 (2) the land is private with a formal agreement
0 (3) the land is public with a formal agreement
12. Who owns the land where your site is?
0 (0) marketable land that can be used for other purposes (the land is subject of
competition for other functions)
o (1): in between buildings (public or private land of residential/institutional areas)
O (2): transitional spaces (public or private land, e.g., construction sites; alongside
railways)
0 (3): leftover spaces (public areas that cannot be used for other purposes)
13. What are the competing land uses for the UA site?
14. Do you see the land use changing in the future for this site?

15. Please describe the channels used to distribute the goods produced by the UA site.
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Appendix B - Site Participant Survey Questions

Demographic Information

1.

2.

S.

6.

Please enter the site code you were provided here.

What is your role at the urban agriculture site? Please select all that apply. (Staff member;
volunteer; customer; training participant; workshop/event attendee; other, please specity)
What is your race? Mark all the options that apply. (American Indian or Alaskan Native;
Asian; Black or African American; Hispanic or Latino; Middle Eastern or North African;
Native Hawaiian or other Pacific Islander; White; Other, please specify)

What is your gender? (Male; female; other; prefer not to say; other, please specify)

What is your age? (years)

Which category best describes your yearly household income before taxes?

Include all income received from employment, social security, support from children or other

family, welfare, Aid to Families with Dependent Children (AFDC), bank interest, retirement

accounts, rental property, investments, etc. (Less than $20,000; $20,000-$34,999; $35,000-

$49,000; $50,000-$74,999; $75,000-$99,999; $100,000 or more; Prefer not to say)

7.

What is the highest level of education you have completed? Mark one. (Less than a high
school degree; High school diploma/GED; Some college; Undergraduate degree;
Vocational/technical degree; Some post-graduate studies; Post-graduate degree)
What trainings, events, or courses have you completed related to urban agriculture or
food systems? Select all that apply. (Display if “staff member” or “volunteer” was
selected as role)

a. Extension/non-profit single-day workshop(s)

b. Higher education degree program or certificate program
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c. Attended a conference(s)
d. Online class
e. Webinars
f. None
g. Other, please specify
9. How many years have you been involved in production at any scale?
10. How many years of experience do you have producing food outside of home/personal
gardening?
11. How many years of experience do you have producing food outside of home/personal
gardening?

Political Engagement

12. How often do you follow what’s going on in local government and public affairs? (1
Never; 2; 3 Sometimes; 4; 5 Always)

13. On a scale of 1 to 5, to what extent do you agree with this statement: “I consider myself
well qualified to participate in the political process.” (1 Strongly disagree; 2; 3 Neutral; 4;
5 Strongly agree)

14. Have you advocated for urban agriculture-specific topics like zoning, farm-to-school
programs, or land allocation? (No, never; Yes, but not in the past 12 months; Yes, in the
past 12 months)

15. Have you participated in the following activities? (No, never; Yes, but not in the past 12
months; Yes, within the past 12 months)

a. Discussed politics

b. Voted
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c. Signed a petition

d. Contributed money to a political cause
e. Participated in a political meeting

f. Worked for a political campaign

g. Other political activity, please describe

Political Engagement

16. Have you participated in the following activities? (No, never; Yes, but not in the past 12
months; Yes, within the past 12 months)
a. Working with someone or some group to solve a problem in the community
b. Being a member of a local club, community organization or institution (such as a
church, softball league, chamber of commerce, etc.)
c. Volunteering with a local nonpolitical group (such as a youth, health, or
environmental group)
17. Overall, how much impact do you think people like you can have in making your
community a better place to live? (1 No impact; 2; 3 Some impact; 4; 5 Big impact)
18. Over the past year, how often did you talk with: (Basically every day; a few times a
week; a few times a month; once a month; less than once a month; not at all)
a. People within the organization
b. Site neighbors
c. Other organizations working in the food system, including farms, nonprofits, or
governments
19. Over the past year, how often did you and your community do favors for each other? By

favors, we mean such things as watching each other’s children, lending garden or house
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tools, and other small things to help each other. (Basically every day; a few times a week;
a few times a month; once a month; less than once a month; not at all)
a. People within the organization
b. Site neighbors
c. Other organizations working in the food system, including farms, nonprofits, or
governments
20. We’d like to know how much you trust people. Generally speaking, would you say that
you can trust all the people, most of the people, some of the people, or none of the people
in the following categories? (All of the people; most of the people; some of the people;
none of the people)
a. People within the organization
b. Site neighbors
c. Other organizations working in the food system, including farms, nonprofits, or
governments
21. What are your top 3 motivating factors for being involved in urban agriculture?
22. Who would you consider your top 5 allies within the food system in your area? By allies,
we mean any food system entity you’ve been involved with, such as farms, organizations,

or governments, whose goals generally align with your own.
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