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Abstract

Many food policy councils, food and agriculture-
oriented groups, coalitions, organizations, funders,
nonprofits, decision-makers, government depart-
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ments, and other entities work to address local
food system issues and inequities that negatively
affect human, animal, and planetary wellbeing. In
this article, we summarize and reflect on the pro-
cess of creating an open-access food system indica-
tors database. Our goal has been to create a library
of indicators from which groups can draw when
assessing their local food system, identitying
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improvement opportunities, and evaluating their
efforts. The indicators were extracted from seven
sources selected to cover a wide range of food sys-
tem elements and pertinent topics, including nutri-
tion, agricultural production, racial equity, health
outcomes, environmental impacts, and economics.
Our work can contribute to needed research on
monitoring and evaluating food system attributes
and changes, developing a common set of indica-
tors that groups can use to track food systems
across places and over time and to assess racial
equity, justice, and fairness in the food system.

Keywords
food system, monitoring and evaluation, equity,
public health, collective impact, indicators

Introduction

A food system is a complex network of systems
and processes that includes all inputs and outputs
associated with agricultural and food production
and consumption (U.S. Department of Agriculture
[USDA], n.d.). The food system is dynamic and
involves diverse actors, processes, and interactions
in the production, aggregation, processing, distri-
bution, consumption, and disposal (loss or waste)
of food products (Healthy Food Policy Project,
2017, International Food Policy Research Institute,
n.d.; von Braun et al., 2021). Despite a steady
increase in food production across the country
over the past 50 years (USDA Economic Research
Service [ERS], 2020), the food system does not
currently meet all Americans’ food and nutrition
security needs. In 2019, about 10.5% (13.7 million)

Author Disclosures

Authors of this publication are members of the Food Policy
Council working group, part of the Nutrition and Obesity
Policy Research and Evaluation Network (NOPREN).

Funding Disclosure

The authors are members of the Food Policy Council working
group, part of the Nutrition and Obesity Policy Research and
Evaluation Network (NOPREN). NOPREN is supported by
Cooperative Agreement Number (5U48DP00498-05) funded
by the U.S. Centers for Disease Control and Prevention’s
Division of Nutrition, Physical Activity, and Obesity
(DNPAO) and Prevention Research Centers Program. The
findings and conclusions in this publication are those of the
authors and do not necessarily represent the official position
of the CDC or DHHS.

100

of U.S. households were food insecure, meaning
they lacked consistent access to reliable, safe, and
appropriate food (Coleman-Jensen et al., 2020).
About 46% of American adults have a suboptimal
diet, or a diet that lacks sufficient nutrients (Rehm
et al., 20106).

Moreover, six in 10 American adults have at
least one diet-related disease, such as obesity, dia-
betes, or hypertension (Boersma, 2020), with a
higher prevalence of diet-related diseases experi-
enced by racial and ethnic minorities (Hales et al.,
2017). Food production and distribution systems
also impact health disparities through occupational
and community hazards (e.g., exposure to indus-
trial waste), which are disproportionately suffered
by low-income, minority, and immigrant communi-
ties (Gochfeld & Burger, 2011; Lindgren et al.,
2018; Institute of Medicine & National Research
Council, 2015). Food system inequalities have a
far-reaching negative impact on the environment,
society, and ecosystems (McMichael et al., 2015;
Shannon et al,, 2015). For example, pesticides,
methane, nitrates, and carbon dioxide emitted
through food production and distribution affect
soil health, air quality, and water quality and con-
tribute to climate change (Landrigan et al., 2018).
These issues and more need to be addressed to
improve the food system in the U.S. However,
assessing and measuring changes within the food
system is challenging because of its complexity.
Although we need to know whether activities aim-
ing to improve the system are having an impact,
selecting what to measure and what data to use are
tough decisions faced by various groups working to
address food system issues.

Food policy councils (FPCs) and similar
groups are working to improve their local food sys-
tems by implementing programs, facilitating con-
nections between individuals and organizations
within their community, and advocating for policy
change (Calancie et al., 2018; Eicher & Eicher-
Miller, 2015; Franzen-Castle et al., 2021). FPCs are
unique, as they comprise a network of members
from different community and food system sectors
(Eicher & Eicher-Miller, 2015; Franzen-Castle et
al., 2021; Schiff, 2008). FPCs operate at different
scales, including local, regional, and state levels.
Their work may include fostering coordination
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between sectors in the food system, mobilizing res-
idents to influence decision-makers, conducting
local food policy evaluation, advising governments
and institutions on policy, and/or supporting pro-
grams that address local needs (Eicher & Eicher-
Miller, 2015; Harper et al., 2009; Palmer et al.,
2020). Many councils, academics, consulting
groups, governments, and other entities have
developed reports, guides, scientific journal articles,
and other resources employing various approaches
and methods for evaluating community food sys-
tems (Abi-Nader et al., 2009; Bargainer et al., 2011;
Freudenberg et al., 2018; Los Angeles Food Policy
Council, 2020; Miewald, 2009; NYC Food Policy,
n.d.). Existing resources include guides on how
best to partner with community groups and collect
data through primary data collection (Abi-Nader et
al., 2009; Bargainer et al., 2011; Miewald, 2009).
Other resources include reports or articles using
data indicators important to the goals of their local
jurisdiction (Freudenberg et al., 2018; Los Angeles
Food Policy Council, 2020; NYC Food Policy,
n.d.) and online resources for food system stake-
holders to download and use data to assess and
evaluate their food systems, such as the Maryland
Food System Map or the Food Systems Dashboard
(Fanzo et al., 2020; Global Alliance for Improved
Nutrition [GAIN] & John Hopkins University,
n.d.; Johns Hopkins Center for a Livable Future,
n.d.-a). Reports or articles with specific suggestions
on metrics to measure food system outcomes also
exist (Campbell et al., 2022; Rodman-Alvarez &
Colasanti, 2019). However, little information exists
on standardized metrics or indicators to inform
routine monitoring of community food systems
(Schreiber et al., 2019). Furthermore, Ludden et al.
(2018) highlight the need for continued develop-
ment of metrics systems for our food systems.
Food systems are diverse and location specific;
thus, attempts to make and evaluate changes and
impacts should reflect the uniqueness of the loca-
tions and environments (von Braun et al., 2021).
However, access to a consolidated set of food sys-
tem indicators could provide a starting point for
FPCs and other food system interest groups’ evalu-
ation efforts. This access could help save time and
resoutrces when identifying food system issues and
deciding how to measure the impact of their initia-
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tives. FPCs often operate with limited resources, so
having one centralized place to look for food sys-
tem indicators and ways to access or collect data
about them could greatly benefit their work. FPCs
and other food system interest groups might
choose to adapt the indicators to fit their local cul-
tures, ecologies, and economic structures or use a
common set of indicators. Using common indica-
tors would allow researchers and practitioners to
compare the impact of food system initiatives
across communities and identify the most effective
initiatives in various community contexts. As sug-
gested by the collective impact approach, using
common metrics helps groups focusing on similar
food system challenges align their efforts to have a
concentrated impact on outcomes that matter to
their communities (Frost & Stone, 2009; Kania &
Kramer, 2011). Using a common set of indicators
across groups combined with selected indicators
that are particularly meaningful to a community
could be an effective approach for advancing the
science of food system change and ensuring it is
relevant to those shaping and experiencing those
food systems.

In this essay, we reflect on a step toward un-
derstanding the breadth of available food system
indicators and the feasibility of creating a consoli-
dated set of food system indicators. All the authors
have experience working with FPCs and have
heard consistently that councils struggle to assess
the impact of their initiatives. This project was
undertaken with FPCs and similar groups in mind.
We report on our experience conducting a limited
scoping review of food system indicator resources;
developing a free, publicly available, searchable
database of indicators we extracted during the
review; and identifying opportunities to further
develop food system evaluation resources. We
anticipate that the database will be useful to FPCs,
food and agriculture—oriented groups, coalitions,
organizations, funders, nonprofits, decision-mak-
ers, and governmental and other entities working to
improve elements of their food system and who are
seeking to evaluate or keep track of their efforts.

Methods
We conducted a scoping review to identify reports
that featured and recommended food system indi-
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cators and then extracted indicators from a selec-
tion of reports to get a sense of the breadth of the
indicators. The scoping review approach was
selected because it is useful for rapidly identifying
key concepts in a research area, sources of evi-
dence, and research gaps (Colquhoun et al., 2014).
Using the steps described below, we aimed to iden-
tify a sample of resources that featured a range of
food system indicators that would be a useful start-
ing point for creating a list of recommended indi-
cators using the steps described below.

Search Methods

To identify resources mentioning food system indi-
cators, from September to November 2019, we
conducted a search of the phrase “food system
indicator” in Google Scholar and “food system
indicator” or “food system metrics” in Google
Web Search Engine. We also searched for resource
recommendations from the Johns Hopkins Center
for a Livable Future’s Food Policy Networks
resource database (Johns Hopkins Center for a
Livable Future, n.d.-b) and the CDC-funded
Nutrition and Obesity Policy Research and Eval-
uation NOPREN) Food Policy Council Working

Group. We first identified 24 resources with infor-
mation on indicators or methods for measuring the
food system, including databases, guides, tools, and
frameworks. We selected a subset of seven
resources that offered the broadest coverage across
the food system. Table 1 presents the character-
istics of the included reports. The included reports
were published between 2015 and 2019 and had a
range of 13-128 indicators each. These reports
covered a variety of food system components, such
as agricultural production, racial equity within the
food system, health outcomes, participation in
federal nutrition programs, environmental impact,
and agricultural economics. Two reports were
global in scope, three focused on the U.S., and two
were specific to U.S. states.

Data Extraction

Food system indicators were extracted from
reports and added to the emerging database exactly
as they appeared in each report. Additional infor-
mation for each indicator, such as geographic scale,
data source, frequency of update, and example of
use, was added to the database. To gain insight into
how to organize the indicators in a user-friendly

Table 1. Characteristics of Reports From Which Food System Indicators Were Extracted

Publication Number of

Report title Institution year Scope indicators
State Level Food System Indicators University of Minnesota 2016 State 124
Oregon’s Community Food Systems ~ Oregon Community Food Systems Network, 2016 State 53
Indicators the Oregon State University Center for (updated

Small Farms & Community Food Systems, in 2018)

and Rural Communities Explorer
IOM Report: A Framework for The National Academies of Science, 2015 Country 36
Assessing the Effects of the Food Engineering, and Medicine
System
SNAP-Ed Evaluation Framework USDA SNAP-Ed Program 2016 Country 21*
Measuring Racial Equity in the Center for Regional Food Systems, 2019 Country 86
Food System: Established and Michigan State University
Suggested Metrics
Global Nutrition Report Global Nutrition Report Stakeholder Group 2015 Global 20

(published by the International Food Policy

Research Institute [IFPRI])
Milan Urban Food Policy Pact Milan Urban Food Policy Pact 2019 Global 44

Monitoring Framework Indicators

* 21 indicators were drawn from food system-related domain of the SNAP-Ed evaluation framework.
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manner, we received feedback from a convenience
sample of FPCs and individuals who provide tech-
nical assistance to councils as well as from the
NOPREN working group members and an expert
in design thinking at Tufts University. The project
team used feedback to revise the database to be
primarily organized and easily searchable using key-
words. The team also received feedback to provide
an example of how keywords could be used in
coordination with food system frameworks.

The keywords for each indicator were catego-
rized into three phases. First, an initial list of key-
words was created with words pulled directly from
the indicators and written in their singular form
(e.g., “farm” rather than “farms”). Second, a key-
word list was created that listed each keyword
pulled from the indicators and a short list of com-
monly used synonyms or words or phrases with
similar concepts for that keyword. For example,
“SNAP” had synonyms such as “federal nutrition
program” and “food access.” This keyword list was
reviewed by all team members and provided a
standardized approach for adding keywords to
indicators. For each indicator, synonyms were
included in the keyword list if they were relevant to
that indicator. For example, the final list of key-
words for the indicator “Number of farmers mar-
kets accepting SNAP” included “farmers market,”
“SNAP,” “local,” “food retail,” “food environ-
ment,” “food access,” and “federal nutrition pro-
gram.” The keywords act as tags for indicators and
can be used to search for indicators related to a
specific topic. On a separate tab in the database,
the team sorted keywords into nine domains. Six of
the domains include “justice and fairness,”
communities,” “vibrant farms,” “healthy people,”
“sustainable ecosystems,” and “thriving local econ-
omies” according to the Whole Measures for
Community Food Systems framework (Abi-Nader
et al., 2009). The three additional domains are food
supply chain, food access, and racial justice. “Jus-
tice and fairness” refer to salient themes in the
food systems with a broader emphasis on equity
considerations, including but not limited to race
and ethnicity, whereas “racial justice” desctibes

strong

2 <

1 https://airtable.com/shrK9IMVR715BYZ8]S

topics related to justice and equity that are nar-
rowly focused on race and ethnicity. Two research
team members categorized keywords according to
the domains, and then the rest of the team
reviewed the categorization. Any disagreement
about categorization was discussed and resolved
through consensus. The Whole Measures frame-
work is a community engagement tool that reflects
social and economic values of equity and well-
being in addition to conventional agricultural
indicators (e.g., pounds of food produced). We
sorted the indicators in the database according to
the framework to allow FPCs and other interest
groups to more easily search the database based on
the framework’s domains, since the groups we
spoke with reported using that framework to guide
their work. For example, “cultural competency,”
“demographic,” and “Black” were some indicators
categorized under the “justice and fairness”
domain. “Affordability,” “availability,” and
“access” were some of those under the “strong

air quality,”
and “diet quality” were under “healthy people.”

2 ¢

community” domain, and “anemia,

Results

An extensive set of 384 indicators spanning many
aspects of the food system were extracted from the
seven reports in the scoping review. After
removing exact duplicates, the database included
381 unique indicators. The Food System Indicator
Database! (Schouboe et al., 2021) and user guide?
are free and publicly available. There is a written
user guide as well as a video showing how to use
the database.

A total of 291 unique keywords were assigned
to the 381 indicators. The Appendix shows an
example of how the keywords were organized into
cight food system—related domains drawn from the
Whole Measures for Community Food Systems
framework. The keywords span all aspects of the
food system, from production, processing, distti-
bution, and disposal to the economic, environ-
mental, social, and health impacts of food systems.

Data availability sources vary for the included
indicators. Some indicators are suggested but lack a

2 https://nopren.ucsf.edu/sites/g/files/tkssta5936 /f/wysiwyg/Food %20System%20Indicators%o20Database%20User%20Guide 8.26.21.pdf
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specific data source. Others need primary data col-
lection or require a combination of secondary
datasets or calculations. For example, of the 86
indicators listed in the Measuring Racial Equity in
the Food System report, 27 require new data col-
lection using surveys or interviews; 29 are from
secondary databases like the U.S. Bureau of the
Census and the USDA Census of Agriculture; one
combines both primary and secondary data; and 29
others are simply suggested concepts that have not
been fully defined or measured (Rodman-Alvarez
& Colasanti, 2019).

Discussion

In summary, we identified resources mentioning
food system indicators, extracted indicators, and
assigned keywords to indicators to create a free,
searchable database of food system indicators. We
anticipated identifying and removing duplicate indi-
cators during the review process, aiming for a con-
cise selection of recommended indicators. How-
ever, the reports we examined contained a
significantly higher number of distinct indicators
than we had initially expected. The results from our
small sample show high variability in the content of
reports containing food system indicators. The
food system indicators identified in this study span
multiple topics, such as nutrition, agricultural pro-
duction, racial equity within the food system,
health outcomes, environmental impact, and agri-
cultural economics. The database developed during
this research process and referred to in the manu-
script will give FPCs and other food system groups
a sample of available indicators and will indicate
whether existing data is associated with those indi-
cators. Gathering this information in one place
with a guide and video showing how to use the
database can help groups measure their impact in
the way that best fits their goals. Human-centered
design thinking is an iterative process where com-
munity members and other stakeholders design
solutions that meet their needs (Barlow & Lévy-
Bencheton, 2018). That process and other commu-
nity engagement approaches could be applied to
identify or co-create meaningful food system indi-
cators that are not currently in the database. On a
practical note, it is important to keep in mind that
engaging community members is an ongoing pro-
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cess that takes time, resources, and trust
(Freedgood et al., 2011).

There were no duplicate indicators that used
exactly the same words, a finding that surprised the
project team. However, a few indicators measured
the same concept in a different dimension or con-
text. For example, “availability of farmers’ mar-
kets” was an indicator in the IOM report, while the
report titled “Oregon’s Community Food Systems
Indicators” used “number of farmers’ markets.”
Another example is the “number of grocery stores”
in the “Oregon’s Community Food Systems
Indicators” report and “number of grocery stores
per 10,000 people” in the “State-Level Food
System Indicators” report. The last example is the
indicator “Households participating in SNAP, by
race/ethnicity, relative to the portion of all house-
holds in the state, by race” in the “Measuring
Racial Equity in the Food System: Established and
Suggested Metrics” report, “SNAP participation
(percent of individuals participating in SNAP)” in
the “Oregon’s Community Food Systems
Indicators” report, and “Percent population receiv-
ing Supplemental Nutrition Assistance Program
(SNAP) benefits” in the “State-Level Food System
Indicators” report. This finding underscores chal-
lenges facing FPCs and similar organizations trying
to assess, monitor, and evaluate initiatives within
their food system: what indicators should these
groups use, and how might these groups identify a
concise set of meaningful indicators that can be
compared across places and over time?

Multiple keywords were often assigned to indi-
cators. For example, multiple keywords were
assigned to the indicator “Retail Food Environ-
ment Index (RFEI) by the percentage of residents
of color in the neighborhood,” such as retail, food
environment, residents of color, food retail,
business, race, racial equity, racial justice, justice,
and fairness, index. For the indicator “Number of
farm operators by race,” farm, operator, race,
agriculture, production, racial equity, racial justice,
justice and fairness, and producer were assigned.
This underscores the complexity of the food
system, where concepts such as labot, natural
resources, and health interact, shape, and are
shaped by the system. The emergent conditions of
the food system are a feature of complex adaptive
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systems (Chapman et al., 2017). Systems science
evaluation methods are patticularly useful for stud-
ying complex adaptive systems and how they
respond to initiatives that groups like FPC might
implement. One report included in this study, the
1OM’s Framewortk for Assessing Effects of the Food
System, describes multiple systems science evalua-
tion techniques that can be applied in food systems
research and includes examples of their application
(Institute of Medicine & National Research
Council, 2015). Councils and similar groups might
seck evaluation support from university partners or
nonprofits that specialize in using systems science
methods to study food systems. If evaluation band-
width is limited, councils may still benefit from
drawing out and discussing how food system indica-
tors like those identified in this study interact and
shape conditions they care about in their commu-
nities. Developing a shared understanding of the
mechanisms at work in a complex system can
empower groups to find opportunities for mean-
ingful change. The shared understanding can facili-
tate communication within and beyond the group
(Black & Andersen, 2012).

Another finding from this review is the limita-
tions on data availability. Even when appropriate
indicators have been identified, they may be of
little use to FPCs and similar groups if there is no
existing data linked to those indicators since many
groups have minimal capacity to collect primary
data or to use large, complicated datasets. In those
cases, FPCs and other groups might seek partner-
ships with researchers, government departments,
school systems, cooperative extensions, and other
entities that may have the skills and resources to
collect and analyze relevant data.

Recently, there has been increased public inter-
est in diversity, racial equity, justice, and fairness
issues across the different sectors in the U.S., with
a push for policies and practices that promote
racial equity (Chui et al., 2021; The White House,
2021). Many FPCs and similar groups are working
to promote such policies and practices in the food
system. However, they cannot track and evaluate
progress due to a lack of readily available data on
racial equity, justice, and fairness within the food
system. Data that can be disaggregated by race, eth-
nicity, gender, age, and other characteristics must

Volume 13, Issue 1 / Fall 2023

be available to assess and address disparities within
food systems (Rubin et al., 2018; United Nations
Human Rights, Office of the High Commissioner.
2015).

This study has limitations. First and foremost,
we acknowledge that we had limited resources to
conduct this review and thus only included a small
subset of the many resources that include food sys-
tem indicators. Future research using a comprehen-
sive search strategy to identify other food system
indicators and a study of food system assessments
is warranted. The results from our sample show
that there is high variability in the content of
reports containing food system indicators. There-
fore, it was not feasible for our small team to con-
duct a systematic review of all indicators or system-
atically narrow the list to a manageable set of
common indicators we could recommend here.
This project intended to identify and catalogue a
list of food system indicators; it did not address the
challenges regarding time and resources to collect
local data. Not all recommended data indicators
will exist for every community, so finding indica-
tors listed in the database for a specific community
ot jurisdiction may still be challenging. In addition,
local community input on defining, collecting, and
measuring important food system concepts is not
addressed through this database. However, it is a
necessary component to understand and evaluate
food system change.

Despite these limitations, our study identified
almost 400 indicators spanning the food system,
resulting in a publicly available, searchable database
of those indicators. Our findings show the breadth
of topics and outcomes associated with the food
system. They can serve as input to future studies
that employ artificial intelligence and other tech-
niques to systematically and comprehensively iden-
tify food system indicators that could be used to
assess, monitor, and evaluate initiatives within the
food system.

Recommendations

The results highlight the need for more research
and resources available for groups looking to assess
their food systems and evaluate their efforts to
improve them. The number of indicators identified
from this limited scoping review underscores the
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complexity of the food system and the challenges
facing FPCs and other groups when deciding how
to assess their food system and how to evaluate
their initiatives. Our findings highlight the need to
approach monitoring and evaluation with a trans-
disciplinary team if the goal is to create a holistic
view of a local food system. While groups could
adapt the food systems indicators to their local
context, using common indicators for similar con-
texts/scenatios would allow scientists and practi-
tioners to further aggregate data and/or compare
trends across communities and over time. With
more resources, the database could be routinely
updated and serve as a first step toward a common
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platform where food system indicators could be
identified, data for those measures extracted from
existing databases, and information presented
according to users’ needs. Creating user-friendly
data access and integration platforms can help
FPCs and other groups advance food system
change, ensuring sustainable, equitable access to
foods that support nutrition security, health, and
well-being. =
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Appendix. Keywords Organized into the Whole Measures for Community Food Systems Framework Plus Three
Additional Domains (Food Supply Chain, Food Access, and Racial Equity
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