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Abstract: The COVID-19 pandemic had a profound impact on food systems. Despite disrupting
conventional markets—such as grocery stores—farmers that focused on short supply chains found
new market opportunities. As consumers increasingly became concerned with the safety of in-person
shopping, some turned to purchasing directly from farmers and markets that carried products
marketed as local, organic, and/or sustainable. With these changes in mind, I ask how consumer
perceptions of local food systems (LFSs) changed in the two years after COVID-19. If consumers are
more aware of local markets, farmers might reorient production to focus on local supply chains and
sustainable production methods. To evaluate consumer perceptions, I use survey responses from
residents in five communities in the US South in 2019 and 2022. Using a treatment effects model with
propensity score matching, I show that residents became more aware of most local market channels,
such as specialty retail stores and Community Supported Agriculture (CSA). Some residents were
also more likely to have a positive perception of markets that provide fresh vegetables to low-income
residents. Finally, residents wanted more investment into markets that make fresh, local products
more available, such as community-owned groceries and CSA.

Keywords: local food systems; COVID-19 impacts; food market channels; sustainable food systems;
consumer perceptions

1. Introduction

Since the start of the COVID-19 pandemic, food systems across the globe have experi-
enced significant transformations [1,2]. In the United States (US), supply chain disruptions
altered the market dynamics of farmers, consumers, and intermediaries [3,4]. For farm-
ers who focused on direct-to-consumer sales in local/regional markets, global supply
chain disruptions provided opportunities to fill some of the food supply gaps in 2020 and
2021 [5–7]. Local producers across the world played a critical role in addressing food short-
ages and meeting the food needs of food-insecure populations during the pandemic [1,8].
As producers reworked their distribution strategies to find new markets for their products,
more consumers became aware of food acquisition options that were more direct or local.
Adaptations by consumers and producers alike set the stage for the reconsideration of how
local/regional production and distribution can improve the resilience of food systems in
many countries [5,6,9,10].

In the article, I consider how local food systems (LFSs) have changed in the southeast
region of the US in the two years following the COVID-19 pandemic. In particular, our
narrative is guided by the following research questions:

• Which local market channels have been more visible to consumers since COVID-19?
(LFS Awareness)

• How do consumers perceive these local market channels to meet their food acquisition
needs and expectations? (LFS Performance)

• What local market channels need more investment to improve their quality? (LFS
Investment)
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To answer these questions, I analyze data from a survey given to residents of five
communities in the US southeast before (early 2019) and after (early 2022) the start of the
COVID-19 pandemic. Residents were asked to evaluate the performance (i.e., quality and
activeness) of different local market channels in their community.

I hypothesized that residents would be more aware of and have a more positive per-
ception of many local market channels following the initial pandemic experience. I also
expected residents in many locales to be more interested in investments in local food
markets and infrastructure. These hypotheses seemed reasonable since many consumers
sought out local items for the first time during the initial stages of the pandemic [3]. Addi-
tionally, as noted above, innovations by actors in local/regional food systems were vital to
addressing breakdowns in food supply in many communities around the world [1–10].

Since survey responses in 2019 were anonymous, and our research team obviously
did not expect a major pandemic to occur, respondents from 2022 are not the same in-
dividuals. As such, I employ a quasi-experimental design that uses a propensity score
matching approach to create pairs of pre-/post-pandemic responses based on demographic
and question response similarity. This approach allows us to identify the effect that the
pandemic as an event had on the perceived performance of ten different local food market
channels, which is the main purpose of this manuscript.

While others have documented pandemic-related changes in consumer trends related
to local food systems (LFS) [7,11,12], this approach is unique in that it evaluates consumer
perceptions related to specific local market channels before and after the start of the pan-
demic. This approach also complements and extends COVID-19-related surveys on general
consumer behaviors [11,12] and market channel usage measured in retrospect [7]. Con-
sequently, this study is well-situated to provide insights into whether and to what extent
consumer behaviors will endure as we enter a post-COVID-19 era. It also contributes to an
emerging body of literature that considers consumer perceptions of and values related to
LFS elements [13–16].

2. Literature Review—COVID-19 Impacts on Local Food Systems

The initial wave of COVID-19 had a profound impact on how and where food was
available. In the US, supply chain disruptions in the retail sector were particularly no-
ticeable. As workers in the processing, distribution, and retail sectors were exposed to
the COVID-19 virus, the flow of products through these systems slowed. Consequently,
retail grocery stores could not keep certain items stocked. For instance, meat and other
processed items initially became scarce and expensive due to labor shortages in processing
and packing facilities [4,17]. These facilities are generally designed to have workers in close
proximity with few options for effective social distancing.

Restaurants closed (or shifted to take-out-only models) due to health considerations
and decreased demand for in-person dining [11,12,18,19]. Institutional dining (i.e., schools
and government facilities) was eliminated in many places due to the emergence of remote
learning and work-at-home options [20]. Farmers markets were required to implement
new safety protocols that limited the potential customer base, altered the flow of foot traffic
through the market, or reduced the total number of vendors [21]. Specialty retailers, such
as food co-ops, reduced in-store shopper density, offered exclusive shopping hours for
immunocompromised people, and/or shifted to curb-side pick-up [22]. Many of these same
trends, especially closures of farmers markets and restaurants, were felt globally [1–3,8,10].

With the extensive disruption to both larger-scale supply chains and direct-to-consumer
(DTC) market channels, consumers across the world faced shortages of many typical food
items. In response to these shortages and the perceived risk of infection from crowded
food acquisition venues, they began using new strategies to acquire and prepare needed
items. Many individuals shifted to preparing and/or growing food at home more fre-
quently [1–3,23,24]. Some also began using online platforms to purchase food from grocers
and farms to minimize potential exposure in places like South Korea, Brazil, Poland, the
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UK, France, and the US [1–3,8,10]. In short, consumers responded to changes in perceived
supply and safety of previous food acquisition strategies in a variety of ways [3,11,12,25].

One of the more compelling trends, however, was the increase in the number of
consumers seeking out alternative, local market channels. One estimate shows that 1/3 of
primary food buyers in the US purchased food from a new local food business or farmer
for the first time during the pandemic [3]. Community-Supported Agriculture (CSA)
producers reported a rapid increase in demand for their shares from 2020 to 2022 in the
US, UK, and Australia [1,9,26,27]. Consumers were more willing to purchase full (or large)
portions of animals from farmers who were able to get into smaller regional processing
facilities—since meat shortages were becoming more common in retail settings [28]. In the
US, independent grocers and international stores (and restaurants shifting to quasi-retail
consumer boxes) had access to different supply chains than those used by mainline grocery
chains [29]. They were able to offer consumers viable purchasing alternatives for certain
products. With an increased willingness to buy directly from a farmer, specialty store, or
international grocery, consumers in the US—and diverse locales such as Argentina, Austria,
Japan, Hungary, and Poland—became more interested in local products and diversified
their purchase patterns [1–3].

These new opportunities were critical to many farmers who initially lost access to
restaurants and certain institutional market channels as stay-at-home policies restricted in-
person dining [5]. They had to make alternative arrangements for their products or redirect
production to meet changing levels of demand at different market channels. Farms that
relied on wholesale markets to move/process large amounts of product faced significant
challenges with finding suitable outlets. Smaller-scale operations were more able to adapt
to changing market conditions by diversifying their market channels, especially if they
were able to quickly shift to e-commerce platforms and/or rapidly implement new safety
protocols [1,10,30]. However, these adaptations favored established, better-resourced
farms that were already selling to local markets and further highlighted the structural
inequalities faced by farmers of color and indigenous communities [5,10,31,32]. Some
farmers engaged in different adaptations, such as multi-farm-aggregated food boxes and
meal kits that focused on food relief in marginalized communities, including the food
service sector [1,9,31,33]. Producers who could shift to DTC channels—farmers markets,
on-farm retail, CSA, and e-commerce—found an increasingly receptive consumer base in
many countries.

In short, consumers across the globe increasingly diversified their food acquisition pat-
terns in the first 18 months of the pandemic. There is some evidence that those consumers
new to local market channels persisted with their purchases [34]. Further, in the US, federal
efforts to reshape and regionalize/localize food supply chains are focused on realizing the
long-term resilience of food systems that are broadly inclusive and which meet the needs of
many [35]. Finally, local farmers and food relief organizations worked together to provide
cost offsets to SNAP recipients at farmers markets, CSAs, and independent retailers to make
fresh, local food available to more people [36,37]. These adaptations—along with the food
box relief programs—were particularly important as pandemic-related unemployment
increased food insecurity and school lunch programs were altered in structure due to school
closures [38].

The pandemic made clear that many communities are systemically excluded from
participating in healthy, accessible food systems across the US. It also revealed that na-
tional/global scale production and distribution systems are vulnerable to widespread
disruption. Recent inflationary pressures and Russia’s invasion of Ukraine only reinforce
this observation. While expanding local food production and distribution is not a cure-all
for these many challenges, it does diversify options for food acquisition at different scales
and provides opportunities for local economic growth. In short, the pandemic-induced
shift toward local/regional production and consumption was profound and provided a
foundation for re-envisioning food systems in many places.
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With these qualifications in mind, I ask whether and to what extent the experience of
the pandemic translates to increased consumer awareness of—and perspectives of market
channel performance regarding—local/regional food options. In other words, how do
residents perceive changes to their LFSs relative to their needs and expectations?

One of the design goals of this survey was to capture the impact of significant policy
changes, investments, or geographically specific events on the evolution of LFSs. While we
did not predict its onset, COVID-19 certainly constitutes a significant rupture of perceived
normality and actual system function. As this survey was given at two time periods that
straddle the onset of COVID-19 in the US, its data are well positioned to evaluate changes
in resident perception of various aspects of their respective community’s LFS.

3. Methods

In this section, I describe the methods used to collect data for this analysis. Data
were collected in 5 separate communities via two surveys, before and after the start of
COVID-19. Data were analyzed with a treatment effects model using propensity score
matching to evaluate the effect of the pandemic on consumer perceptions of 10 different
market channels where consumers might encounter locally sourced food items. Specific
data collection methods and analytic approaches are described below.

3.1. Respondent Recruitment

Data were collected using the Local Food Vitality (LFV) survey. This survey asks
residents to evaluate the performance of 29 different aspects of their local food environment.
These aspects are diverse and include the following:

• Market channels (such as farmers markets and food co-ops);
• Policy and marketing aspects (such as state branding programs and local food labels);
• Social aspects (such as food festivals and food assistance programs);
• Local product attributes (such as price, quality, and diversity).

In 2019, our research team surveyed residents in 13 locations in the US southeast.
Locations were chosen based on consultations with local food experts and Extension
agents. Each location was required to have evidence of local food activity and interest from
stakeholders in developing their local food system.

Our initial goal was to survey 16 locations, but as we were preparing to survey the
final 3 locations, COVID-19 emerged, and we re-evaluated our sampling process. The
survey itself is designed to provide a baseline of local food activity at a particular point in
time. In the scenario of a massive disruption to a system, which COVID-19 certainly was,
we were well-positioned to resample selected locations to see how the pandemic impacted
their LFSs. Consequently, we chose 5 locations to resurvey based on our ability to rapidly
collect data in a socially distanced manner in early 2022. These locations were as follows:

• Louisville, KY;
• Nashville, TN;
• Knoxville, TN;
• Raleigh–Durham–Chapel Hill, NC (i.e., The Triangle);
• Greenville, Spartanburg, and Anderson County, SC (i.e., Upstate South Carolina).

We surveyed residents via online recruitment through Dynata—a survey service with
respondent panels. We asked Dynata to recruit respondents proportionally according
to property values and zip codes within each community. Our goal was 200 completed
surveys within each community for each time period to ensure a high enough sample size
to evaluate consumer segments within each community.

As shown in Table 1, the demographic values for each community are reasonably
similar to census values for median household income and race. I did not compare age
with the census age since individuals under 18 were not eligible to complete the survey.
When comparing demographics within each community between survey events, there are
some differences. The second survey tends to be closer to the census value for both race
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and income, and the percentage of individuals with high interest in local food systems is
lower. There is likely bias in responses toward those who have some interest in local food,
and this may have some impact on respondent demographics. Nevertheless, our inclusion
of the “interest in local food” variable in our analytic approach allows us to control for
differences in respondent engagement with LFS activities.

Table 1. Demographics of Locations Surveyed with LFV Survey Instrument.

Survey Median Household Income
(In Thousands of Dollars)

Race
(% Non-White)

Age
(Mean)

Interest in Local
Food

(% High Interest)

Survey 1 2 1 2 Census 1 2 Census 1 2 1 2

Upstate SC 408 262 $50–75K $25–50K $50K 17% 23% 29% 50 47 64% 58%
Louisville, KY 483 167 $50–75K $25–50K $55K 19% 27% 32% 48 49 62% 55%
Nashville, TN 542 273 $50–75K $50–75K $63K 23% 21% 28% 45 43 58% 59%
Knox County, TN 245 192 $50–75K $25–50K $55K 10% 11% 18% 46 46 71% 54%
The Triangle, NC 584 281 $50–75K $50–75K $67K 30% 37% 44% 47 45 64% 57%

Notes: Surveys 1 and 2 were conducted in 2019 and 2022, respectively. I compare demographic results for income
and race to 2020 census data. In each survey, respondents were given a range of options to choose from for their
household incomes in USD 25K intervals.

In short, survey participants likely represent a diverse (in terms of race and income)
subsection of individuals who have some interest in local food systems. Because of dif-
ferences between survey respondents in each of the survey events, I use a propensity
score matching analysis to match individuals across time periods based on responses to
demographic and other questions in the survey. This synthetic control approach creates a
data set that is more comparable across time periods (i.e., a treatment). I discuss this model
and approach below.

3.2. Survey Design

Our research team iteratively developed the survey from 2017 to 2019. We conducted
two focus groups with residents in Lexington, Kentucky—a midsize city (which is not
included in this current analysis)—to understand what LFS aspects are integral to creating
a robust, vibrant, and resilient local food system. We compiled an extensive list of LFS
aspects from these focus groups, workshopped them with selected local food researchers
and Extension personnel across the US, and then developed a pilot survey. After conducting
the pilot survey in one city, we re-evaluated the wording of questions and reworked which
LFS aspects to include. The revised survey is what we used for both the 2019 and 2022
survey efforts. More detailed discussions of survey development are covered in separate
publications [16,39].

The Local Food Vitality survey has a simple premise. Respondents are asked to
evaluate the performance of 29 total LFS aspects. The question text is as follows: “How
would you rate the performance of the following aspects of your community’s local food
environment?” Performance is measured on a 5-point Likert scale where 1 = Very Poor,
3 = Average, and 5 = Excellent. We also provided respondents with a “Don’t Know”
option for each aspect. We also provided respondents guidance on what constitutes high
performance for different categories of aspects. In the category of market channels, the
subject of this manuscript, respondents are told the following:

“A marketplace can be considered HIGH PERFORMING (“Good” or “Excellent”) if it
performs the following:

• Offers, advertises, or promotes diverse, high-quality local food products;
• Is generally accessible to members of the community and farmers from around the region;
• And/or exceeds your expectations.”
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Our current analysis focuses on 10 specific food acquisition channels (out of the 29 total
aspects surveyed), which I hypothesized were affected by the COVID-19 pandemic. The
channels are as follows:

• Farmers markets;
• Specialty retail (co-ops, health food stores, independent grocers, etc.);
• Conventional retail;
• International grocery (ethnic grocery);
• Restaurants;
• Community-Supported Agriculture (CSA);
• Home and community gardens;
• On-farm events (agritourism, farm stores, u-pick);
• Food banks and pantries;
• Cooking, preservation, and consumer education programs.

While the last aspect is not a market channel, it does support individuals’ at-home
food preparation efforts and informs consumers’ knowledge about local market channels.
With more individuals preparing food at home during the pandemic [11,12], it made sense
to measure changes in participation in food-related education opportunities. It is also an
indicator of how broad perceptions about LFSs may have shifted. These aspects serve as
dependent variables in our treatment effects models.

In addition to the market channels, I included respondents’ performance scores of
product characteristics and social aspects of their LFSs. The performance definition for
product aspects is: “Your community can be considered HIGH PERFORMING if (1) there
are many different high-quality local product options, (2) it is easy to know if a product
was grown or raised near your community, in your state, or on a particular farm, and/or
(3) products exceed your expectations.” I included the following social and product aspects
in my model:

• Local product quality;
• Competitive product price;
• State branding programs (e.g., Kentucky Proud, Proud to Be NC, etc.);
• Media coverage of local food events.

Responses to these questions (in addition to standard demographic data) were in-
cluded to match before (2019) and after (2022) responses using my propensity score match-
ing approach.

Finally, we asked respondents “Where would you most like to see investment in your
neighborhood food environment?”. They provided an interest rating on a 5-point Likert
scale (1 = Not Interested; 3 = Somewhat Interested; 5 = Very Interested) for investments in
farmers markets, supermarkets, community-owned grocery stores, and weekly vegetable
and fruit box delivery (i.e., CSA). From these responses, we can determine where priorities
for investment have changed following the pandemic experience.

3.3. Analytic Approach

To understand the impact of the COVID-19 pandemic on LFS perceptions of 10 market
channels and 4 investment areas, I developed a model that considers the COVID-19 pan-
demic as a treatment—in the sense that it was an event that induced broad system changes.
Consequently, I consider survey responses collected in 2019 from our 5 communities as
a control (i.e., untreated condition) and those from 2022 as the test group (i.e., treated
condition) in a quasi-experimental design. By using a treatment effects model, we can
estimate the degree to which the pandemic shifted residents’ perceptions of awareness and
performance of different aspects of their LFSs.

Since our data are observational and we do not have before and after responses from
the same individuals, I use propensity score matching to pair responses in each sample (e.g.,
2019) to responses in the other sample (e.g., 2022) based on the demographic characteristics
and other survey responses of individual respondents. Using this technique, it is as if each
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actual respondent had taken the same survey before and after COVID-19. From this, we
can generate an average treatment effect—or a score that estimates the degree to which
COVID-19 impacted individuals’ perception of awareness and performance for specific
LFS market channels.

I evaluate the treatment effect of COVID-19 for the following changes in respondents:

1. Awareness of each of the 10 LFS market channels;
2. Evaluations of the performance of each market channel;
3. Interest in investing in farmers markets, CSA, specialty retail, and conventional retail.

3.3.1. Market Channel Awareness Model

The awareness of market channels is derived from performance evaluations. If a
respondent either provides a “Don’t Know” performance score or a nonresponse, I con-
sider the respondent to not be aware of the market channel. If they provide any other
performance score (1 = Very Poor, 3 = Average, and 5 = Excellent), then the respondent is
considered to be aware of that channel. For each of the 10 market channels, I recoded the
performance score to a binary variable where “Don’t Know” responses are coded 0 and
any other performance score is coded 1. In short, awareness is a binary dependent variable
in the context of the treatment effects model.

The treatment variable—time—is also binary with responses from 2019 and 2022
coded as 0 and 1, respectively. The variables used to match responses are as follows:

• Demographic;

# Age (continuous);
# Sex (categorical: 0 = female/1 = male);
# Income (continuous);
# Interest in local food (binary: 0 = No to Some Interest/1= High Interest);
# Years as a resident (continuous);
# Race (binary: 0 = white/1 = non-White);

• Performance scores;

# State branding programs (binary: 0 = not aware/1 = aware);
# Media coverage of local food events (binary: 0 = not aware/1 = aware).

I included the two performance-based metrics as matching variables because I ex-
pected respondents who are aware of local food promotions might also be more aware of
local market channels. The inclusion of these two variables, and the “interest in local food”
variable, allows us to generate synthetic controls for those who have different levels of
investment in local food, and thereby more tightly isolate the treatment effect of COVID-19
on residents’ awareness. The interest in local food question was originally phrased “Please
rate your general interest in locally grown or processed food items.” The options were given
on a 5-point Likert scale with 1 = Not Interested; 3 = Somewhat Interested; and 5 = Very
Interested. I recoded this to a binary variable where values 1 to 3 = 0 and values 4 to 5 = 1.
Since the awareness variable is binary, I used probit regressions in our awareness model.

3.3.2. Market Channel Performance Model

To understand the impact of COVID-19 on perceptions of market channel performance,
I applied a similar model to the performance of each of the ten market channels. Here, the
dependent variables are the performance scores of each market channel, though in this
case, I retain their original 1-to-5 Likert score. Time is again our binary treatment variable. I
used the same demographic variables as in the awareness treatment effect model to match
respondents. But instead of the state branding programs and media coverage variable, I
used the following variables as part of the match criteria:

• Performance scores;

# Local product quality (ordered: 1–5 Likert);
# Competitive product price (ordered: 1–5 Likert);
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I used these two performance scores as part of the matching criteria because I expected
that individuals with different perceptions of product quality and price competitiveness
might have different ideas of what constitutes positive performance of the ten market
channels. As the performance scores of the dependent variable are ordered, I use a logistic
regression model as our regression option.

3.3.3. Market Channel Investment Model

Finally, I evaluated the impact of COVID-19 on individuals’ interest in investing in
four different market channels: farmers markets, specialty retail, CSA, and conventional
retail. I used a similar treatment effect model to the market channel performance. The
dependent variable is the interest level in investing in each market channel scored on a
5-point Likert (1 = Not Interested; 3 = Somewhat Interested; 5 = Very Interested). Time is
again the treatment variable, and the same demographic variables as above are included
in our match criteria. I did not include any performance variables in this model. Once I
conducted a treatment effects model, I ran a separate ordered logit model using the same
variables to identify who (in terms of demographics) is interested in specific investments.

I conducted each of these three analyses on the (1) pooled sample of responses and
(2) each of the five communities to understand location-specific differences in perceptions
of performance, awareness, and investment interest.

4. Results and Discussion

Table 2 shows where the COVID-19 pandemic has a significant impact on the aware-
ness of each market channel in each selected community. The table presents the average
treatment effects of the pandemic (i.e., the time variable) when matching individuals across
groups according to their demographic characteristics. Blank spaces indicate that time
was not a significant variable in respondent awareness. In other words, the treatment
effect score indicates the magnitude and direction of changes in resident perception of
each market channel after the start of COVID-19. Additionally, given that COVID-19 had
significant impacts on food access and employment, I present awareness and performance
changes among respondents earning less than USD 25K per year in household income in
each table in rows denoted Low Inc.

Table 2. Impact of COVID-19 on Awareness of LFS Market Channels.

Pooled Upstate
SC

Louisville,
KY

Nashville,
TN

Knoxville,
TN

Triangle,
NC

Farmers Markets
All −0.024 * −0.124 *** −0.097 ***

Low Inc −0.183 **

Specialty Retail
All 0.049 *** 0.063 ** 0.096 ***

Low Inc 0.056 *

Conventional Retail
All 0.015 ** 0.024 ** 0.033 *** 0.019 **

Low Inc 0.024 * 0.082 *** 0.048 *

International Grocery
All 0.079 *** 0.113 ** 0.082 ** 0.116 ***

Low Inc 0.150 **

Restaurants
All 0.017 *** 0.040 * 0.035 ***

Low Inc 0.048 * 0.073 ***

CSA
All 0.091 *** 0.100 * 0.115 *** 0.132 ***

Low Inc 0.129 ** 0.110 * 0.206 **

On-Farm Events
All 0.052 ***

Low Inc
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Table 2. Cont.

Pooled Upstate
SC

Louisville,
KY

Nashville,
TN

Knoxville,
TN

Triangle,
NC

Gardens
All 0.091 *** 0.092 *** 0.073 ** 0.116 ***

Low Inc 0.185 *** 0.138 * 0.161 ** 0.262 ***

Food Banks and
Pantries

All 0.070 *** 0.104 *** 0.102 *** 0.145 ***
Low Inc 0.103 *** 0.138 *** 0.160 *** 0.112 *

Consumer Food
Education

All 0.078 *** 0.143 *** 0.115 ***
Low Inc 0.133 *** 0.147 ** 0.197 ** 0.234 **

Notes: Scores are average treatment effects of COVID-19 on awareness of each market channel. ***, **, * represent
significance at the 99%, 95%, and 90% levels, respectively. Low Inc represents the respondent segment that
indicated their household income was less than USD 25,000 per year. Since the table above represents 120 separate
regressions, it is not possible to show model fit statistics. However, pseudo R2 for the associated probit models is
at least 0.100 for each model and generally > 0.150.

4.1. Market Channel Awareness

When responses are pooled across communities, respondents showed increased aware-
ness of all market channels that carry or support local food items except for farmers markets
(Table 2). The pandemic experience, according to this model, had the largest impact on
awareness of CSA, community or home gardens, international grocery stores, and food
education programs. Awareness of specialty retail and food banks also increased. While
awareness of conventional retail and restaurants increased, the magnitude of change was
much smaller. The only decrease in awareness was in the farmers market channel. Closures
and operational changes might have affected individuals’ ability to attend a farmers market,
especially in 2020 [21].

Respondents with household incomes of less than USD 25K (i.e., Low Inc rows) became
more aware of most LFS market channels and aspects. In particular, these respondents
became more aware of gardens, food banks, consumer food education programs, and CSA.
These LFS aspects often have the goal of improving access to food for residents (including
CSA if reframed as a food box relief program) [26], so it is perhaps not surprising to see
lower income respondents searching for these options in a time of crisis.

When we consider specific locations, different patterns of awareness emerge. For
example, in Upstate South Carolina and Knoxville, residents became less aware of farmers
markets. Knoxville’s main market moved locations in 2020 to improve the ability of vendors
and consumers to achieve appropriate social distancing measures [40]. They returned the
following year to the normal location with spatial controls to manage foot traffic. It is
possible that these changes impacted residents’ awareness of the market. Farmers markets
in Greenville and Spartanburg– primary population centers of Upstate SC—accommodated
many farmers who shifted distribution strategies to compensate for the closure of other
market channels [41]. However, they restricted vendor and visitor numbers which impacted
sales compared with pre-COVID-19 [42].

In an opposite trend, respondents were increasingly more aware of Community-
Supported Agriculture overall and in selected communities. For instance, pooled and
low-income respondents in The Triangle became more aware of CSA. In early 2020, there
was uncertainty and delays in opening Raleigh’s farmers markets. Consequently, many
vendors cooperated with each other to quickly shift to CSA-type models offered through
diverse venues including churches [43,44]. Additionally, there has been long-standing
support from Extension and research communities in NC to build awareness of local
foods and to lower barriers to entry for CSA [45,46]. Similarly, CSA in Upstate SC was
more visible to lower income residents during the pandemic as CSA-style food-relief
boxes became a significant focus of local food activities [47]. These various efforts likely
primed CSA for growth in awareness during the pandemic, especially with restrictions
on farmers markets.
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Residents in some locales exhibited increased awareness of retail market channels,
though these changes were not observed in the lower income segment. Residents in
Nashville and The Triangle became more aware of specialty retail (co-ops, health-food
stores, delis, butchers, bakeries, etc.) and international grocery stores. Given the well-noted
supply chain shortages in conventional retail stores, I expected that residents in many
locales would use specialty stores for missing products. In Nashville and The Triangle—
places with the largest population and significant cultural diversity—there are many
specialty and international retail options. Perhaps COVID-19 pushed more individuals to
shift purchasing toward these venues.

Awareness of gardens and food banks increased in all communities except for Knoxville.
The pandemic was especially impactful on the awareness of these food acquisition venues
for lower income residents of Louisville, The Triangle, and Upstate SC. COVID-19 had
negative repercussions on employment in many sectors leading to increased pressure on
food assistance organizations. In Louisville, many different actors came together to offer
food relief to residents. Chefs worked with food pantries, the city school district, and even
Churchill Downs to prepare meals for households faced with food insecurity [48].

A special point of emphasis in these programs was that many workers in the food
service industry were themselves food insecure during the pandemic due to the closure
of restaurants and institutions. The Lee Initiative’s Restaurant Reboot Relief Program, for
example, used restaurants and institutional kitchens to create meal boxes for food-insecure
residents. This provided jobs (and meals) to restaurant workers affected by closures while
improving the availability of food for low-income individuals [33]. The Lee Initiative
shared this model with chefs in other cities including The Triangle and Nashville. In short,
food banks and relief programs receiving increased support from other sectors—alongside
higher rates of food insecurity due to COVID-19—may have directly impacted resident
awareness of these options.

Finally, as residents generally sought different food acquisition venues during the
early pandemic, they also became more aware of consumer food education programs such
as cooking and food preservation classes. With increased interest in cooking and baking
at home [11,12], it is not surprising that residents might begin searching out resources for
meal preparation or gardening. Kentucky Cooperative Extension and Louisville nonprofits
were extremely active during the early part of the pandemic in offering programs for meal
planning and gardening [49]. Louisville’s sharp increase in awareness of food education
and gardens may reflect these efforts.

4.2. Market Channel Performance

Our awareness metric provides an overview of how the visibility of each market
channel has changed since COVID-19 began. However, it does not tell us much about the
quality of these market channels. Performance ratings—as perceived by respondents—are
at the heart of our methodology.

For instance, Table 2 indicates that respondents became more aware of conventional
grocery and restaurants in their communities after the pandemic. Yet, COVID-19 appears
to have a significant negative impact on respondents’ performance scores for restaurants,
regardless of income, and conventional groceries for lower income residents (Table 3). In
short, increases in awareness of grocery stores and restaurants might be related to persistent
public discussions about supply chain struggles in the former and closures in the latter.
While the aggregate responses show this negative performance trend, only The Triangle
shows this result when considering site-specific responses.

Generally, there seems to be less of an impact (according to our model) of COVID-19
on residents’ perceptions of performance (compared with awareness) for specific market
channels. The only other market channels to show a post-COVID-19 difference are farmers
markets, food pantries/banks, and international grocery stores. Farmers market perfor-
mance is perceived to be lower for the pooled sample of respondents, but higher for those
with lower incomes. The latter group may have benefited from increased investments in
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SNAP and other programs that lowered the cost of fresh foods in farmers markets. Similarly,
food banks provided access to items during a critical time of food insecurity.

Table 3. Effect of COVID-19 on Performance of LFS Market Channels.

Pooled Upstate SC Louisville,
KY

Nashville,
TN

Knoxville,
TN

Triangle,
NC

Farmers Markets
All −0.077 ** −0.194 ***

Low Inc 0.162 *

Specialty Retail
All −0.331 *** −0.167 **

Low Inc 0.350 *

Conventional Retail
All −0.110 *

Low Inc −0.216 ** −0.890 **

International Grocery
All 0.089 *

Low Inc −0.353 * 0.461 *** −0.538 *

Restaurants
All −0.133 *** −0.162 * −0.175 ***

Low Inc −0.219 ** −0.355 ** −0.378 ** −0.712 ***

CSA
All −0.253 ** −0.159 * −0.247 *

Low Inc −0.522 ** −1.127 * 0.527 * 0.423 **

On-Farm Events
All 0.211 *

Low Inc −0.486 * 0.333 *

Gardens
All −0.191 * −0.176 *

Low Inc −0.537 *

Food Banks and Pantries
All 0.143 ***

Low Inc −0.592 ** 0.512 **

Consumer Food Education
All 0.175 * −0.226 **

Low Inc

Notes: Scores are average treatment effects of COVID-19 on the performance of each market channel. ***, **, *
represent significance at the 99%, 95%, and 90% levels, respectively. Low Inc represents the respondent segment
that indicated their household income was less than USD 25,000 per year. Since the table above represents 120
separate regressions, it is not possible to show model fit statistics. However, pseudo R2 for the associated ordered
logit models is at least 0.08 for each model and generally > 0.120.

Our results show a post-COVID-19 decrease in the perceived performance of specialty
retail venues in The Triangle, NC, and Upstate SC. Conversely, lower income respondents in
Nashville have a more positive view of these markets. Specialty retail businesses might also
be expected to help residents meet food acquisition needs not provided by conventional
retail outlets. Unique endeavors, such as The Store in Nashville, a free grocery store that
works with food banks and distributors to provide food aid, may contribute to lower
income residents’ positive perception of specialty retail in that locale [50]. Nashville was
also unique in that it was the only place where low-income respondents had a more positive
view of international grocery stores. With different supply chains than conventional and
specialty retail operations, perhaps these international markets filled the supply gaps or
provided culturally appropriate food for residents in a time of need.

Food banks were observed to improve in quality in The Triangle for lower income
respondents, while Nashville residents observed a decrease in performance. The latter
community was impacted by a tornado at the same time that COVID-19 appeared in 2020.
Food banks saw a sharp rise in demand and a decrease in donations from grocery stores
and others due to supply chain and labor issues [51]. In North Carolina, Cooperative
Extension worked with the county government and community partners to develop food
hubs for food aid distribution using COVID-19 relief funds [52].

Triangle respondents were the only community to score farmers markets lower follow-
ing the pandemic. As noted in the awareness analysis, many farmers adopted aggregated
CSA-style distribution strategies due to uncertainty about farmers market opening times
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during the 2020 season. Additionally, some of these CSA arrangements were focused on
food relief which may explain why low-income residents perceived CSA to be better fol-
lowing the pandemic. These residents also expressed more positive perceptions of on-farm
events. It is possible, then, that residents were purchasing food more directly from farmers,
though not at farmers markets. Similarly, lower income Knoxville respondents had a more
positive view of CSA, while the full sample there noted a decrease in performance. Perhaps
CSA boxes were reframed as food aid during COVID-19.

Finally, on-farm events became more favored by residents in Knoxville and The
Triangle, but less so in Nashville. Local farmers may have marketed direct purchase and/or
agritourism opportunities during the initial COVID-19 lockdowns in ways that had lasting
impacts on these communities. In short, I observed changes in quality for some market
channels, though COVID-19 seems to have more of a measurable effect on consumer
awareness of these channels.

5. What Types of Investments Do Residents Want to See in Their LFSs?

Given the wide-ranging impacts of COVID-19, I was curious about where residents
had an interest in further investment in their food systems. I compare the interest level of
investments in four different market channels before and after 2020 to understand if the
pandemic experience led to residents prioritizing different investments This question was
different from those in the performance and awareness section and worded: “Where would
you most like to see investment in your neighborhood food environment?”. Respondents
provided an interest rating on a 5-point Likert scale where 1 = Not Interested; 3 = Somewhat
Interested; 5 = Very Interested.

Table 4 shows whether responses differed by time (pre- vs. post-2020) using the same
variables from the treatment effects model as in the analysis above. Respondents generally
increased their interest in CSAs and specialty retail outlets. Interest in farmers market invest-
ments only decreased for Knoxville and did not change in all other communities surveyed.

Table 4. Impact of COVID-19 on Interest in Market Channel Investments.

Pooled Upstate SC Louisville, KY Nashville, TN Knoxville, TN Triangle, NC

Farmers Markets −0.401 ***

Specialty Retail and
Community Owned
Grocery

0.102 * 0.244 ** 0.273 **

Conventional Retail −0.231 ** −0.170 *

CSA 0.310 *** 0.538 *** 0.226 * 0.676 *** 0.472 ***

Note: Scores are average treatment effects of COVID-19 on each market channel. ***, **, * represent significance at
the 99%, 95%, and 90% levels, respectively. Since the table above represents 24 separate regressions, it is difficult
to show model fit statistics. However, pseudo R2 for the associated ordered logit models is at least 0.03 for each
model and generally > 0.08.

CSA was the market channel with the most increase in interest in each surveyed
community except for Knoxville. As Table 3 indicates, however, CSA experienced a
decrease in performance after COVID-19 for most communities except for Louisville and
The Triangle. In the latter community and Knoxville, lower income residents saw an
improvement in performance. Coupled with a widespread increase in awareness of the
CSA model (Table 2), it is worth considering whether residents, in many cases, saw this as
an important food acquisition model that was either inaccessible due to cost, low supply,
or increased demand for CSA during 2020 and 2021. Whatever the reason for the lower
performance, residents in most communities appear to value the concept and want more
investment into CSA options.

Specialty retail was of increased interest in Nashville and The Triangle (Table 4). The
specialty retail category in this set of questions includes independent and community-owned
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grocery stores. Lower income Nashville residents had a positive change in their perception
of specialty retail while Triangle residents overall noted no change in performance (Table 3).
Given the overall decrease in performance scores for conventional retail for low-income
respondents (Table 3), it is worth considering whether respondents feel that different types
of grocery stores are important options for when supply chains are disrupted. For some
communities, specialty stores met the needs of residents while others saw them as lacking.
Interest in investments in more diverse retail options is noted in Table 4.

Who Is Interested in Different LFS Investments?

To understand who is interested in investing in certain market channels, I conducted an
ordered logit model on the investment questions using a few key demographic criteria. In
the pooled respondent sample, CSA investments are favored by younger, non-White, lower
income individuals who have lived in the same community for multiple years (Table 5).
This general trend is reflected in Upstate SC, Louisville, and The Triangle. As discussed
above, CSA in The Triangle has operators who subsidize CSA to make it an option in
food relief efforts. In Louisville, New Roots offers a sliding-scale CSA in lower income
neighborhoods for similar reasons (https://newroots.org/, accessed on 17 March 2024).
This model started prior to COVID-19. Other CSAs near Louisville are also experimenting
with Double Up Food Bucks models where SNAP benefits are multiplied to incentivize
fresh food purchasing from local farmers.

Table 5. CSA Investment Interest by Locale and Demographics via Ordered Logistic Regression.

Pooled Upstate
SC

Louisville,
KY

Nashville,
TN

Knoxville,
TN

Triangle,
NC

Time (Post-COVID-19) 0.116 *** 0.160 *** 0.060 * 0.151 *** 0.095 ** 0.192 ***
Income (USD 1000) −0.000 *** −0.000 * −0.001 ** −0.000 ** −0.000 ***
Age (Years) −0.004 *** −0.004 *** −0.002 *** −0.005 *** −0.004 *** −0.004 ***
Year of Residence (Years) 0.002 **
Interest in Local Food (High) 0.150 *** 0.166 *** 0.195 *** 0.160 *** 0.185 *** 0.136 ***
Race (Non-White) 0.099 *** 0.090 ** 0.062 * 0.105 *** 0.104 ***

Log-likelihood −4484.0 −819.5 −910.3 −1021.4 −543.6 −1151.7
Pseudo R2 0.054 0.066 0.049 0.067 0.062 0.051
N 3052 573 625 707 377 770

Note: Scores are the combined marginal effects of each variable on the likelihood that an individual would choose
“Interested” (4) and “Very Interested” (5) in the ordered logit model. ***, **, * represent significance at the 99%,
95%, and 90% levels, respectively.

Lower income individuals and respondents of color seemingly value CSA as a food ac-
quisition option, which both confirms and complicates the narrative that CSAs are primarily
a White middle-class phenomenon. In some communities, organizations are developing
models to improve the accessibility of CSA Examples include the CSA Innovation Net-
work (https://www.csainnovationnetwork.org/, accessed on 17 March 2024), New Roots
(https://newroots.org/, accessed on 17 March 2024), and organizations associated with the
Gus Schumacher Nutrition Incentive Program (https://www.nutritionincentivehub.org,
accessed on 17 March 2024). The pandemic accelerated some of these adaptations as
consumers were searching for safe ways to acquire food. Stakeholders are continuing to
make the model more conducive to food aid and improve access to fresh food in many
communities. However, these investment results (along with the performance scores in
Table 3) suggest that further funds, social infrastructures, and public policies are required
to make CSA more accessible.

Specialty retail follows a similar general pattern to CSA (Table 6). Younger, lower
income, non-White individuals who have some time investment in the same community
are more likely to want investment in venues like co-ops, community-owned grocery stores,
and specialized retail operations. Some specialty retail operations have worked with food

https://newroots.org/
https://www.csainnovationnetwork.org/
https://newroots.org/
https://www.nutritionincentivehub.org
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banks and charitable organizations to operate as de facto food pantries, such as The Store
in Nashville. Some are located in neighborhoods with few retail grocery options, such as
the Black Farmers’ Hub in Raleigh [53]. Others market a safe, less crowded environment
to shop in during the pandemic. In many cases, these stores filled the niche of products
absent from the shelves of conventional groceries [22,29].

Table 6. Specialty Retail Investment Interest by Locale and Demographics via Ordered Logistic
Regression.

Pooled Upstate SC Louisville,
KY

Nashville,
TN

Knoxville,
TN

Triangle,
NC

Time (Post-COVID-19) 0.063 *** 0.079 ** 0.072 *** 0.090 ***
Income (USD 1000) −0.000 *** −0.001 * −0.000 * −0.000 ***
Age (Years) −0.003 *** −0.004 *** −0.001 * −0.003 *** −0.003 ***
Year of Residence (Years)
Interest in Local Food (High) 0.216 *** 0.232 *** 0.221 *** 0.203 *** 0.214 *** 0.200 ***
Race (Non-White) 0.033 ** 0.076 **

Log-likelihood −4269.7 −780.0 −896.8 −987.1 −486.5 −1093.3
Pseudo R2 0.063 0.074 0.054 0.063 0.090 0.057
N 3064 573 625 716 381 769

Note: Scores are the combined marginal effects of each variable on the likelihood that an individual would choose
“Interested” (4) and “Very Interested” (5) in the ordered logit model. ***, **, * represent significance at the 99%,
95%, and 90% levels, respectively.

Despite these innovations, not all investments come to fruition. A high-profile investment
in a food hub and retail site in a predominantly black neighborhood in Louisville failed to
emerge after its major funder pulled out [54]. This investment would have provided jobs and
access to fresh foods in an area with few grocery stores. In a related vein, resident interest in
more supermarkets (i.e., conventional retail) is preferred by older, non-White individuals in
the pooled sample (Table 7). Given the long history of race-based exclusion of neighborhoods
from fresh food access in the United States, it is not surprising that respondents of color see
investments in supermarkets (as well as specialty retail) as a priority.

Table 7. Conventional Retail Investment Interest by Locale and Demographics via Ordered Logistic
Regression.

Pooled Upstate SC Louisville,
KY

Nashville,
TN

Knoxville,
TN

Triangle,
NC

Time (Post-COVID-19) −0.028 * −0.076 **
Income (USD 1000)
Age (Years) 0.001 *** 0.001 ** 0.005 ***
Year of Residence (Years) −0.002 *
Interest in Local Food (High) 0.126 *** 0.127 *** 0.114 *** 0.139 *** 0.105 *** 0.104 ***
Race (Non-White) 0.093 *** 0.086 * 0.128 ***

Log-likelihood −4495.4 −840.7 −922.7 −1011.3 −572.3 −1125.3
Pseudo R2 0.018 0.020 0.022 0.024 0.026 0.015
N 3180 598 650 734 401 797

Note: Scores are the combined marginal effects of each variable on the likelihood that an individual would choose
“Interested” (4) and “Very Interested” (5) in the ordered logit model. ***, **, * represent significance at the 99%,
95%, and 90% levels, respectively.

A final observation is that when I conducted ordered logit models on the farmers
market investment question, the only variable that increased interest in investments was
‘interest in local food”. Consequently, I do not present a table with these results since they
provide no insight into who is interested in more investment.



Sustainability 2024, 16, 3985 15 of 18

6. Conclusions

COVID-19 disrupted and reshaped local food systems globally. The results of this
manuscript suggest that survey respondents in the US southeast generally became more
aware of many different types of food market channels. While site-specific differences
occur, residents—especially those with lower household incomes—became more aware
of CSA, gardens, food banks/pantries, and food education opportunities. These results
cohere with many observed in other countries, where CSA and home gardening became
important food sources, sometimes tied to food security programs [1,8]. Beyond this, US
residents were generally more aware of alternative retail sites, including international
grocery stores. These changes support observations that COVID-19 forced individuals to
shift their food acquisition strategies, try new local market channels, and prepare food at
home more frequently [3,11,12,25,34].

Results from this analysis also suggest that COVID-19 impacted the performance
of local market channels in geographically specific ways. In some places, like Nashville,
it appears that international and specialty retail may have fulfilled the needs of lower
income residents in ways that other market channels, such as CSA, did not. In The
Triangle, CSA and food banks may have made up for perceived declines in conventional
retail and farmers markets for lower income residents. These results, in particular, open
up questions about the role of local/regional food market channels in improving food
security for local residents. The pandemic further revealed the vulnerability of certain
resident groups and also created newly food-insecure households. Yet, as discussed above,
organizations at local, regional, and national levels developed innovative strategies to
leverage local/regional supply chains, direct farm purchases, and parallel supply chains
(e.g., those of international/specialty grocers and restaurants) to offer some level of relief.
This parallels observations in many countries outside of the US [1,2,8–10]. Consequently,
local and regional food systems can be part of a broader set of relief measures, but only if
there is more investment in LFS activities that improve accessibility to and participation in
the local food economy.

Some have argued that diversifying and localizing production/distribution can confer
resilience to food systems in the US. The US Department of Agriculture’s (USDA) Resilience
Playbook [35] and various Federal investments into developing resilient supply chains and
regional food economies certainly operate on this idea [55]. The Playbook, in particular,
advocates for food systems that are inclusive, multiscalar, and diverse in terms of both
stakeholder composition and food-related activities. Additionally, the recently established
Regional Food Business Centers are tasked with coordinating local/regional food system
development activities. They are also designed to provide a connection between stake-
holders at different scales (local to regional to national) to assess food system needs in
diverse locales. They also require developing ways to engage with systemically excluded
stakeholders to facilitate access to funds that support food-related enterprises [56]. Ideally,
these centers will support the development of more robust and inclusive LFSs that make
food and market access less vulnerable to disruption.

Returning to this analysis, it is worth wondering whether changes in consumer per-
ception of LFSs will endure. Will people in these communities continue to explore local
food markets? Will investments in or changes to particular aspects of LFSs lead to unique
stakeholder and resident synergies? Will food assistance organizations continue to engage
with local/regional farmers? Will the Regional Food Business Centers stimulate more
engagement between stakeholders in ways that improve consumer perception of and
participation in LFSs?

Now that the pandemic has become endemic, and communities have started settling
into new ways of being, there are many potential pathways for LFSs to evolve. This
points to the main limitation of our approach. Specifically, this post-COVID-19 survey was
conducted at a time when consumer food shopping behaviors were still evolving alongside
the pandemic. This post-COVID-19 survey, then, is only a snapshot of how the pandemic
immediately affected these communities. In the future, we intend to use our methodology
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to resurvey these communities to determine the durability and shape of perceptual changes
as the initial pandemic experience recedes and COVID-19-era investments into LFSs begin
to mature. Finally, we were limited in our ability to resurvey the other eight communities—
especially the rural locales—that were included in our 2019 effort. We may revisit these
locations with the same survey in the future to see how consumer perceptions have changed
now that many locations are receiving significant investments in developing local and
regional supply chains for food products.
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