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Abstract 
The COVID-19 pandemic has affected the food 

system, increasing barriers to food access and exac-

erbating food insecurity across the U.S. The Vir-

ginia state government initiated a stay-at- home 

order to help reduce the spread of COVID-19. 

Prior to the pandemic, the Virginia Fresh Match 

(VFM) Nutrition Incentive Network partnered 

with food retail outlets to provide Supplemental 

Nutrition Assistance Program (SNAP) participants 

point-of-purchase incentives (e.g., Double Up 

Food Bucks, SNAP Match), which function as 

matching discounts on fresh fruits and vegetables 

(F/V). These can enable participants to increase 

their purchasing power and potentially reduce food 

insecurity. In response to COVID-19, VFM 

removed the limit on incentive discounts (previ-

ously $101) to further incentivize the purchase of 

fresh F/V by SNAP participants. This study 

sought to characterize the purchasing patterns of 

SNAP participants at a food co-operative (co-op) 

partnered with VFM before and during the Virginia 

stay-at-home order. A total of 654 transactions at 

the co-op were included. Independent t-tests were 

utilized to determine differences before and during 

the order. The results indicated a significant in-

crease in the mean incentive discount received dur-

ing the order (pre-shutdown=$3.95, inter-shut-

down=$5.01, p=0.035); however, simultaneously 

there was a decrease in the mean number of fresh 

F/V purchased (pre-shutdown=3.08, inter-shut-

down=2.39, p=0.015). Although F/V purchases 

decreased, the presence of unlimited point-of-pur-

chase incentives at the food co-op may have 

helped prevent a greater decline in fresh F/V pur-

chases and helped increase access to fresh F/V in 

this population during the onset of the COVID-19 

pandemic.  

Keywords 
Nutrition Incentive Programs, Food System, Food 

Insecurity, Fruits, Vegetables, SNAP, COVID-19, 

Pandemic 

Introduction 
The spread of COVID-19 and subsequent changes 

 
1 All currency in this paper is US$. 

to working conditions and retail environments 

have had a substantial impact on the food system 

(Devereux, Béné, & Hoddinott, 2020; Richards & 

Rickard, 2020; Siche, 2020; Singh, Kumar, Panchal, 

& Tiwari, 2020), threatening the food supply chain 

in multiple ways. Consumers have had to shift 

toward purchasing a greater proportion of their 

food from retail outlets, partly due to the limita-

tions placed on restaurants and schools in an effort 

to slow the spread of COVID-19 (Goetz, Schmidt, 

Chase, & Kolodinsky, 2020). Sales of food away 

from home—i.e., foods acquired from restaurants 

and non-commercial facilities (Elitzak & Okrent, 

2018)—totaled about $66.9 billion in January 2020, 

and decreased to $35.7 billion in April (U.S. 

Department of Agriculture Economic Research 

Service [USDA ERS], 2020a). Whereas, sales of 

food at home—i.e., foods acquired from grocery 

stores and other food retail outlets (Elitzak & 

Okrent, 2018)—increased from about $65.2 billion 

in January to $69.2 billion in April, with a large 

spike in March of $79.3 billion (USDA ERS, 

2020a). These purchasing behaviors resulted in 

demand-side shocks to food supply chains, which 

had difficulty accommodating unexpected surges in 

demand from consumers (Hobbs, 2020).  

 High demand for food items at grocery stores 

coupled with disruptions in the workforce (Artiga 

& Rae, 2020; Chadde, 2020; Costa & Martin, 2020) 

led to reports of agricultural producers disposing 

of food items (Newman & Bunge, 2020) and meat-

processing plants closing due to COVID-19 out-

breaks (Gallagher & Kirkland, 2020) in April. The 

Food and Drug Administration assured the public 

there were no food shortages at the national scale 

(U.S. Food and Drug Administration [US FDA], 

2020a). However, many American consumers were 

concerned about the potential for shortages, when 

more frequently greeted by empty shelves at gro-

cery stores (US FDA, 2020b). Depleted supplies of 

grocery store food items can cause greater barriers 

to accessing adequate food and especially threaten 

individuals with low incomes who may not be able 

to find affordable products(Feeding America, 2020; 

Kinsey, Kinsey, & Rundle, 2020).  

 COVID-19 and its impact on the food system 
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have also exacerbated food insecurity (Rami, 2020). 

The number of households experiencing food inse-

curity—i.e., unable or uncertain of being able to 

obtain adequate food during at least part of the 

year (USDA ERS 2020b)—was expected to rise as 

a result of COVID-19, especially households with 

young children, black and Latinx households, and 

low-income households (Leddy, Weiser, Palar, & 

Seligman, 2020). In 2019, 10.5% of U.S. house-

holds experienced food insecurity (USDA ERS, 

2020b). Feeding America projected that food inse-

curity would increase to about 12.5% of the U.S. 

population in 2021 (Feeding America, 2021). 

 Due to the effects of COVID-19, there was an 

increase in demand for food assistance through 

SNAP (Leddy et al., 2020), a federal nutrition pro-

gram that provides low-income families funds to 

supplement their budget for food (USDA Food 

and Nutrition Service [USDA FNS], n.d.). To help 

mitigate the impact of COVID-19 on food insecu-

rity, the Families First Coronavirus Response Act 

of 2020 allowed states to provide Pandemic-

Electronic Benefits Transfer, temporarily increased 

SNAP benefits for some individuals and families, 

and expanded SNAP eligibility criteria (USDA 

FNS, 2020).  

 In addition to nutrition assistance programs, 

nutrition incentive programs provide incentives to 

SNAP consumers in an effort to increase the 

amount of fruits and vegetables (F/V) they pur-

chase (United States Department of Agriculture, 

National Institute of Food and Agriculture [USDA 

NIFA], n.d.). Nutrition incentive programs have 

also been shown to help decrease food insecurity 

(Durward et al., 2019; Parks, Stern, Fricke, Clausen, 

& Yaroch, 2020; Savoie-Roskos, Durward, Jeweks, 

& LeBlanc, 2016). The Gus Schumacher Nutrition 

Incentive Program (GusNIP), formerly the Food 

Insecurity Nutrition Incentive Program (FINI), is a 

federal grant program to research and expand 

nutrition incentive programs (USDA NIFA, n.d.). 

GusNIP provides funding for programs that help 

SNAP participants purchase F/V through the use 

of discounts or matching funds from point-of-

purchase incentives (e.g., Double Up Food Bucks, 

SNAP Match, Double-Dollar), which are provided 

to customers at the time and place of purchase 

(USDA, n.d.). The subject of this study, Virginia 

Fresh Match (VFM), is a nutrition incentive net-

work of a number of Virginia farmers markets and 

food retail outlets that provide nutrition incentives 

to SNAP customers. VFM is managed by two non-

profit organizations: Local Environmental Agricul-

ture Project and Virginia Community Food Con-

nections (Virginia Fresh Match, n.d.). In 2018, 

VFM was awarded a $1.8M FINI grant to expand 

the VFM nutrition incentive program at farmers 

markets and to pilot VFM at neighborhood grocery 

stores. As of May 2020, Year 3 of the FINI grant, 

there were 75 outlets offering nutrition incentives, 

including farmers markets, online farmers market 

platforms, mobile markets, community supported 

agriculture programs, and neighborhood grocery 

stores (e.g., food co-ops).  

 In response to COVID-19, VFM worked 

closely with all 75 partner outlets to help them con-

tinue to meet community food needs. Prior to 

COVID-19, these partner outlets offered SNAP 

participants point-of-purchase incentives as a 50% 

discount on fresh F/V with a limit of $10.00 in dis-

counts, thus allowing participants up to $20.00 

worth of fresh F/V for the purchase price of 

$10.00. After this limit was reached, participants 

would pay full price for the remainder of the fresh 

F/V items that they wanted to purchase. As part of 

the COVID-19 response, VFM allowed all outlets, 

at their discretion, to increase or remove the $10.00 

point-of-purchase incentive limit. With VFM elimi-

nating the requirement to limit discounts to $10.00, 

partner outlets were able to further support SNAP 

customers who may have needed to purchase 

larger quantities of F/V in an effort to stock up or 

to consolidate shopping trips as ways to decrease 

their potential exposure to the virus. Other U.S. 

nutrition incentive programs also removed their 

limits on incentives as a response to the COVID-

19 pandemic (Feeding Florida, 2021; Gangwer, 

2020). However, no studies have been conducted 

to see how these may have impacted purchasing 

patterns of SNAP participants. 

 With the onset of the COVID-19 pandemic, 

most states declared restrictions on schools and 

businesses, with many states mandating closures to 

non-essential businesses and requiring restaurants 

to limit operations (Bump, 2020). The governor of 

Virginia, Dr. Ralph Northam, issued Executive 
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Order 55, imposing a temporary stay-at-home 

order for Virginia and limiting business operations 

effective March 30, 2020 (Office of the Governor, 

2020). Understanding how consumers, particularly 

vulnerable consumers, immediately respond to 

major disruptions in the food system, such as those 

resulting from a broad stay-at-home order, is vital 

for designing efforts to increase food system resili-

ency. Therefore, the purpose of this study was to 

characterize the short-term purchasing patterns of 

SNAP participants at a food co-op partnered with 

VFM before and during the onset of the Virginia 

stay-at-home order.  

Methods 

Study Design 
Using a quasi-experimental design, transactions 

made by SNAP participants at a food co-op were 

compiled from January 2 through April 30, 2020. 

The food co-op utilized for this study partnered 

with VFM to provide SNAP customers point-of-

purchase incentives prior to the onset of the 

COVID-19 pandemic. Historically, the point-of-

purchase incentive at this food co-op consisted of 

a 50% discount on fresh F/V with a limit of $10.00 

in discounts. As of March 27, 2020, the $10.00 cap 

was removed to allow SNAP customers to receive 

an unlimited amount of point-of-purchase incen-

tive discounts.  

Study Site 
The International Cooperative Alliance defines a 

co-op as “an autonomous association of persons 

united voluntarily to meet their common eco-

nomic, social, and cultural needs and aspirations 

through a jointly owned and democratically con-

trolled enterprise” (2018, para. 3). The food co-op 

in this study states that they follow the seven coop-

erative principles outlined by the International Co-

operative Alliance: voluntary and open member-

ship; democratic member control; member eco-

nomic participation; autonomy and independence; 

education, training, and information; cooperation 

among cooperatives; and concern for community 

(International Co-operative Alliance, 2018).  

 The co-op is located in Harrisonburg, Virginia, 

a college town with an estimated population of 

about 53,000 as of 2019 and a 2013 Rural-Urban 

Continuum Code of 3, indicating that the region 

can be considered roughly on the border between 

metropolitan and non-metropolitan (U.S. Census 

Bureau, n.d.; USDA ERS, 2013). The co-op is in an 

area that is considered low-income and low-access 

at one and twenty miles, meaning that a significant 

number of residents are over one mile (urban) or 

20 miles (rural) from the closest supermarket 

(USDA ERS, 2020c.) In this region, the majority of 

the residents are white, and the second largest 

race/ethnicity group is Hispanic or Latinx. The 

median household income was $46,679 as of 2015–

2019 (U.S. Census Bureau, n.d.). In April 2020, 

1,837 households in this region received SNAP 

benefits (Virginia Department of Social Services, 

2020). The local retail environment is characterized 

by several grocery chain locations, a super center, 

and other small food retailers. Some grocery stores 

are located near adequate sidewalks and are accessi-

ble by pedestrians, but many are only safely accessi-

ble through the use of a vehicle. When shopping at 

the food co-op, customers had access to local 

products, supplements, produce, bulk items, a bak-

ery, alcoholic beverages, meats, a deli, and a hot 

bar. Standard SNAP rules and regulations applied 

to items purchased at the food co-op and incen-

tives could only be used on fresh F/V (i.e., F/V 

that were not canned or frozen, and fresh herbs).  

Data Collection 
Transaction data were compiled from computer 

receipts that were collected and stored by the food 

co-op at the time of purchase. The data consisted 

of the date each purchase was completed, a 

description of each item purchased, the cost of 

each item, the payment method(s) used, and the 

amount that was discounted in the form of point-

of-purchase incentives. The receipts were used to 

estimate the number of unique SNAP customers. 

No identifier data were collected and no data were 

collected directly from customers. In accordance 

with the Virginia stay-at-home order, transactions 

made before March 30, 2020 were coded as pre-

shutdown and those made on and after March 30, 

2020, were coded as inter-shutdown. Transactions 

considered returns or refunds were excluded from 

analysis. This project was determined not to be 
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human subjects research by the Western Institu-

tional Review Board. 

Statistical Analysis 
Statistical data were generated using IBM SPSS 

26.0 statistical software. Descriptive statistics were 

performed to determine the frequencies of varia-

bles, including purchases and fresh F/V items. 

Independent t-tests were used to analyze statistical 

differences between pre-shutdown and inter-shut-

down purchases for the following variables: the 

amount of SNAP benefits spent, the amount spent 

on the entire purchase, the total number of items 

purchased, the gross price of fresh F/V items pur-

chased, the number of fresh F/V items purchased, 

the percentage of fresh F/V items purchased in re-

lation to all items purchased, the gross cost of all 

fresh F/V items per purchase, and the amount of 

money discounted from point-of-purchase incen-

tives. Significance was set a priori as p≤0.05.  

Results 
The total number of transactions from SNAP cus-

tomers at the food co-op from May 2019 through 

April 2020 was 2,836, totaling $40,669.60. For this 

study, 654 transactions from SNAP customers 

were analyzed, of which 403 were completed pre-

shutdown and 251 were completed inter-shut-

down. It was estimated that 184 unique SNAP 

customers completed the transactions. 

 The 654 purchases totaled $14,600.37, with 

$12,784.74 spent in SNAP benefits. A total of 435 

transactions included discounts from point-of-pur-

chase incentives, generating $2,850.54 in discounts. 

After the discounts, a total of $3,836.57 was spent 

in SNAP benefits on fresh F/V items. Over the 

course of the study, the included transactions at the 

food co-op increased from $1,926.22 in January to 

$5,834.06 in April. The monthly amount spent in 

SNAP benefits also generally followed this positive 

trend, from $1,823.83 in January to $5,310.66 in 

April. In addition, the total number of monthly 

SNAP transactions more than doubled, from 105 

in January to 242 in April.  

 Pre-shutdown, a total of 1,240 fresh F/V items 

were purchased (84.1% of purchases contained 

fresh F/V items, and 46.3% of purchased items 

were fresh F/V), with some of the most common 

including organic bananas, pints of blueberries, and 

organic avocados. Items coded as miscellaneous 

bulk produce, price-reduced produce, and general 

produce at the food co-op were also among the 

most commonly purchased items. Inter-shutdown, 

a total of 600 fresh F/V items were purchased 

(57.8% of purchases contained fresh F/V items, 

and 36.3% of purchased items were fresh F/V). Of 

the 600 fresh F/V items, some of the most fre-

quently purchased were organic bananas, tomatoes, 

organic avocados, and regular avocados. When 

comparing the mean gross price of fresh F/V 

items purchased pre-shutdown with inter-shut-

down, the gross price inter-shutdown was signifi-

cantly higher at $4.22±2.36 compared to pre-

shutdown at $3.38±1.95 (p≤0.001).  

 The mean number of fresh F/V items pur-

chased and the mean percentage of fresh F/V 

items purchased in relation to all items purchased 

were both significantly lower during inter-shut-

down as compared to pre-shutdown (p<0.05); 

however, the mean amount of money discounted 

from point-of-purchase incentives was found to be 

significantly higher during inter-shutdown 

(p<0.05), with a maximum discount received of 

$44.88 (see Table).  

Discussion 
The significant reduction in the number of fresh 

F/V items SNAP participants purchased inter-

shutdown, both in count and as a percentage of all 

items purchased, may indicate that the stay-at-

home order influenced purchasing patterns. 

Although there is limited data from which to draw 

conclusions as to the plausible causes of these dif-

ferences, the results demonstrate that there was a 

significant increase in the mean gross price of fresh 

F/V items purchased and there was not a signifi-

cant change in the gross cost of fresh F/V items 

per transaction, signaling that the significant de-

crease could be the result of customers balancing 

the cost of the fresh F/V items with the quantity 

due to budgetary concerns. This was further exem-

plified by the changes in the most commonly pur-

chased types of fresh F/V items. An additional 

explanation for the decline in the number of fresh 

F/V items purchased is that some households may 

have prioritized shelf-stable F/V items, like canned 
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and frozen options (Cranfield, 2020). However, 

data on purchases of canned and frozen F/V were 

not compiled in this study. Consumers could have 

also shifted their purchasing patterns because of 

perceived shortages in food supply, due to reports 

of low or empty stock of certain items at food re-

tailers over the course of the pandemic (U.S. FDA, 

2020a). These potential explanations cannot be 

tested in the present study because no personal 

information or survey data was collected. Other 

unknown environmental factors may have also 

impacted the purchasing behaviors demonstrated 

by the data, and significant changes in purchases 

might have occurred prior to the stay-at-home 

order. As these data are from one food co-op, the 

results may not be generalizable. In addition, the 

research team was unable to compare the sales data 

from the food co-op during the same time frame 

for the previous year (January-April 2019) or to 

overall store purchases. Although these are limita-

tions, the focus of this study was to analyze the 

immediate impacts of the stay-at-home order on 

SNAP purchases at the food co-op, which was 

accomplished through assessing transactions pre- 

and inter-shutdown between January and April 

2020.  

 The overall increase in the total amount spent 

at the co-op during inter-shutdown is representa-

tive of the data that has found that household 

spending at grocery stores increased compared to 

earlier in 2020 (Baker, Farrokhnia, Meyer, Pagel, & 

Yannelis, 2020). The current findings also demon-

strate a significant increase in the mean amount of 

money individuals received in discounts from 

point-of-purchase incentives. This was expected 

due to the removal of the incentive cap as of 

March 27, 2020. Previous research has shown 

point-of-purchase incentives can increase F/V 

purchases (Polacsek et al., 2018; Steele-Adjognon 

& Weatherspoon, 2017); therefore, access to these 

incentives during a time of heightened food insecu-

rity might have helped to prevent a more substan-

tial decline in fresh F/V purchases by SNAP par-

ticipants. No formal advertising or marketing for 

the incentive cap removal had been conducted at 

the time of the study, but some customers pur-

chased fresh F/V items in quantities that allowed 

for a significantly increased mean discount. This 

may demonstrate that some customers were buying 

larger quantities of fresh F/V items in order to 

stock up due to the stay-at-home order in Virginia, 

with the point-of-purchase incentives helping to 

reduce the financial burden of this change in pur-

chasing behaviors. The presence of point-of-

purchase incentives at the co-op may have also 

helped to lessen food insecurity for SNAP partici-

pants, as these types of incentives have been 

shown to do in previous research (Durward et al., 

2019; Parks et al., 2020; Savoie-Roskos et al., 2016).  

 An advantage of nutrition incentive programs 

during crises such as COVID-19 is their ability to 

increase food purchasing power while other emer-

Table. Differences in SNAP Purchases made Pre-shutdown And Inter-shutdown Secondary to COVID-19 a 

 Transaction Details 

Pre-shutdown Purchases 

(n=403) 

Inter-shutdown Purchases 

(n=251) Mean Difference Significance 

Mean (SD) Mean (SD) Mean (SE) p-value c 

SNAP Spent ($) 19.18 (27.49) 22.22 (29.60) 3.04 (2.28) 0.182 

Transaction Total ($) 21.29 (29.80) 24.47 (32.30) 3.17 (2.48) 0.200 

Total Items Purchased (n) 6.64 (7.13) 6.58 (7.70) –0.06 (0.59) 0.916 

Gross F/V Cost ($) 10.30 (11.32) 10.10 (16.97) –0.20 (1.11) 0.857 

F/V Items Purchased (n) 3.08 (3.26) 2.39 (3.86) –0.69 (0.28) 0.015 

F/V Items vs. Total Items (%) 56.35 (39.55) 33.19 (37.15) -23.16 (3.11) <0.001 

Incentive Discount ($) b 3.95 (3.74) 5.01 (8.84) 1.05 (0.50) 0.035 

a SNAP: Supplemental Nutrition Assistance Program; F/V: Fresh fruits and vegetables 
b In pre-shutdown, the discount from point-of-purchase incentives was capped at $10; in inter-shutdown the cap was lifted. 
c Bold p-values indicate significance. 



Journal of Agriculture, Food Systems, and Community Development 

ISSN: 2152-0801 online 

https://foodsystemsjournal.org 

Volume 10, Issue 2 / Winter 2020–2021 153 

gency food programs may be experiencing disrup-

tions. COVID-19 exposed vulnerabilities in the 

food bank distribution system, with food banks 

experiencing difficulty maintaining adequate stock 

once donations waned (Bublitz, Czarkowski, 

Hansen, Peracchio, & Tussler, 2020). There was 

also an increased demand for food bank services 

and a shortage of volunteers (Kulish, 2020). Nutri-

tion incentive programs did not face these same 

challenges, and accordingly demonstrated the abil-

ity to quickly respond to COVID-19 and provide 

SNAP participants the opportunity to consistently 

purchase additional fresh F/V items.  

 Interest in local foods may increase in response 

to COVID-19 (Hobbs, 2020). When responding to 

the pandemic, retailers selling local food items may 

have an advantage maintaining their stock because 

their supply chains are not fully dependent on im-

ports or interstate commerce, which may experi-

ence disruptions more readily. Consumers may also 

experience stronger motivation to support local 

economies, due to COVID-19 (Hobbs, 2020). In-

deed, some community-supported agriculture pro-

grams and farmers markets experienced heightened 

sales during the early stages of the COVID-19 pan-

demic (Kolodinsky, Sitaker, Chase, D, & Wang, 

2020). However, smaller food retailers selling local 

foods, such as the co-op in this study, may be 

unable to offer a wide variety of products in ways 

that are as cost-effective as larger grocery store 

chains (Hobbs, 2020). Considering that the pan-

demic resulted in job losses and reduced incomes 

(Board of Governors of the Federal Reserve, 

2020), many individuals might have sought more 

affordable food options at larger grocery chains. 

Cost-effective products may have been especially 

crucial to SNAP consumers during the pandemic, 

given the importance of prices and sales on their 

food purchasing decisions (Mabli & Worthington, 

2015). The present study did not assess changes in 

local food purchases at the food co-op. 

 These findings provide support for increased 

point-of-purchase incentive discounts as a way to 

encourage SNAP customers to buy fresh F/V 

items from food co-ops. This form of response to 

COVID-19 and future crises might help maintain 

local businesses and farmer/producer operations 

while improving access to fresh F/V items.  

Conclusions 
This has been the first study to examine changes in 

the purchasing patterns of SNAP participants 

during the initial phase of a COVID-19 stay-at-

home order. Overall, the results indicate that total 

monthly sales increased at the food co-op after the 

initiation of the Virginia order in April. Customers 

significantly reduced the number of fresh F/V 

items they purchased, which may have been the 

result of consumers desiring shelf-stable products 

or purchasing different types of fresh F/V items 

that were less cost-effective.  

 The results of this study demonstrate how the 

Virginia stay-at-home order immediately impacted 

food purchasing at the food co-op, providing 

insight into how SNAP participants responded to 

the abrupt change—or their fear of change—in the 

food supply chain. Other studies should assess the 

long-term impacts that COVID-19 may have on 

the food purchasing patterns of SNAP participants. 

Future research should also directly investigate the 

potential impact that COVID-19 may have on local 

food purchases. Additionally, qualitative data col-

lection from customers would help determine the 

decision-making processes and motivations behind 

the behavior changes demonstrated in this study. It 

is expected that many consumers will revert to pre-

COVID-19 behaviors, but some behavior changes 

may remain (Sheth, 2020), and this study provides 

important baseline results, allowing for the future 

comparison of short-term and long-term COVID-

19 impacts.  

 This study provides preliminary evidence that 

nutrition assistance programs, such as SNAP, and 

incentive programs funded by GusNIP, like VFM, 

may act as buffers to shifts in consumer purchasing 

patterns in response to the volatility of the food 

system, as has been seen during the COVID-19 

pandemic.   
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