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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.
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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 (Ujjwal et al., 2024). 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 and 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 and 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 1). 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 Resilience assessment attributes suggested by existing research.
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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 2).



TABLE 2 Comparison of food system assessment tools with resilience attributes and relevant descriptors.
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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) (2023) 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 and 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) (Hernández 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 and 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 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 (Hernández 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 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 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 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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