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Abstract

We conducted an online consumer survey in May 2020 in
two major metropolitan areas in the United States to in-
vestigate food shopping behaviors and consumption during
the pandemic lockdown caused by COVID-19. The results
of this study parallel many of the headlines in the popular
press at the time. We found that about three-quarters of
respondents were simply buying the food they could get
due to out of stock situations and about half the partici-
pants bought more food than usual. As a result of food-
service closures, consumers indicated purchasing more
groceries than normal. Consumers attempted to avoid
shopping in stores, relying heavily on grocery delivery and
pick-up services during the beginning of the pandemic
when no clear rules were in place. Results show a 255%
increase in the number of households that use grocery
pickup as a shopping method and a 158% increase in
households that utilize grocery delivery services. The spike
in pickup and delivery program participation can be ex-
plained by consumers fearing COVID-19 and feeling un-
safe. Food consumption patterns for major food groups
seemed to stay the same for the majority of participants,
but a large share indicated that they had been snacking
more since the beginning of the pandemic which was offset
by a sharp decline in fast food consumption.
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1 | INTRODUCTION

Consumer food shopping behaviors have undergone significant changes since the outbreak of the novel cor-
onavirus (COVID-19) in early 2020. The imminent threat of COVID-19 that overwhelmed cities and neighborhoods
encouraged panicked shopping behaviors that resulted in stock-outs and purchasing limits on many food items
(Schneeweiss & Murtaugh, 2020). These behaviors exposed a deep-seated lack of confidence and distrust in our
global food supply chain. Some speculate that once we emerge from the aftermath of COVID-19, behaviors will
return to normal, while others suggest that behaviors will stick and set a new trajectory for the future of the food
industry. The purpose of this study is to highlight consumer food shopping and consumption patterns that were
catalyzed by COVID-19. In addition, we aim to summarize evidence regarding whether consumer-shopping
behaviors will return to pre-COVID-19 “norms.”

While much of the emerging research examines retail sectors for durable goods, few empirical studies have
focused on changes in food purchases and consumption patterns during the COVID-19 pandemic. We aim to close
this gap in the literature. The significance of the coronavirus pandemic is that it highlights fundamental aspects of
consumers' spending behavior in the face of uncertainty and risk. Yet, unlike other extreme events such as natural
disasters, which seem similar on many levels, three parameters uniquely define the COVID-19 pandemic—its reach,
duration, and degree of ambiguity about the epidemiology of the virus itself. Therefore, developing a deeper
understanding of consumers' food shopping and consumption patterns may provide key insights useful for food
retailers and food manufacturers who must quickly adapt to a constantly changing environment. In addition, it is of
interest to understand how consumption patterns might have changed during the crisis, for example, whether
consumers shift towards (healthier) fresh and unprocessed foods or towards (unhealthier) processed foods.
Moreover, we examine if these decisions may be influenced by other factors, such as changes in shopping routines.

In the days immediately preceding shelter-in-place and social distancing orders that kept consumers from shopping
and dining out, consumer expenditures on certain household items increased significantly compared to the early
months of 2020 (January-February). The anxiety induced by the pandemic perpetuated stockpiling behaviors (Hobbs,
2020). Analysis by DecaData shows that the panic-buying behaviors of consumers began on March 10, as purchases of
hand sanitizer, household cleaners, facial tissue, and toilet paper increased to nearly 30 times the rate from earlier
weeks. Purchases of these items leveled off by the end of March. However, this may have been attributed to inventory
stock-outs rather than settled behaviors (DecaData, 2020). Furthermore, stock-outs could effectively perpetuate ne-
gative consumer attitudes and contribute to greater levels of uncertainty, as shoppers arrived at the store only to find
aisles of empty shelves, and were left without information about when essential items would become available again.
These observations are not unlike those established in the literature that evaluates consumer-purchasing behavior
surrounding natural disasters like hurricanes, earthquakes, and floods (Dovarganes, 2005). Empirical studies have
shown that a perceived lack of control contributes to predictable shopping patterns, such as compulsive buying or
purchasing that is “repetitive and seemingly purposeful” (American Psychiatric Association, 1985, p. 234; Sneath et al,,
2009). Victims of disaster engage in compulsive buying not as a rational response, but rather from a place of emotional
distress to alleviate a deeply rooted sense of anxiety. The outbreak of COVID-19 presented a perfect storm that ignited

predictably irrational responses at supermarkets, mass merchandisers, and even dollar stores. Much of the information
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coming from the World Health Organization (WHO), the Centers for Disease Control (CDC), as well as federal, state,
and local governments, was dubious. The rates of spread and risk of the contagion were incomplete as virus testing
during the early stages of the outbreak was sparsely available. Finally, the unpredictability of the economy, including job
insecurity and reduced income, all contributed to emotions rooted in a lack of control that likely fueled observed
consumer-purchasing behaviors (Furman, 2020).

By mid-May, which marked the 2-month milestone for most shelter-in-place orders, additional data on consumer
trends showed that COVID-19 both magnified and accelerated existing trends, while at the same time reversing others.
The trend that was perhaps most apparent at the onset of the outbreak was consumers' channel shifting, which
demonstrated consumers' willingness to switch between food retail formats. For years now, we have seen the pro-
portion of consumers' food-at-home (FAH) budget spent at grocery stores diminish as expenditure shares at mass
merchandisers and other nontraditional formats increase (Chenarides & Jaenicke, 2017; Ver Ploeg et al.,, 2015). The
motivations during COVID-19 that resulted in agnosticism between formats was likely driven by a variety of factors,
such as inventory shortages. In this study, we provide further context surrounding places where consumers ac-
quired food.

Another widely observed pattern throughout the stay-at-home period was the shift away from brick-and-mortar to
online pick-up and delivery (Offner, 2020; The Food Institute 2020). By the end of March 2020, additional constraints
made shopping in-person unfavorable. Not only was shopping in-store considered high-risk, but additional restrictions
imposed by retailers themselves or by local mandates made it especially difficult to visit a single store and find it fully
stocked. As a result, consumers turned to online services. As the demand for online food purchases surged, fulfillment,
and distribution centers were left overwhelmed. Market leaders like Amazon, fulfilled by Whole Foods, were forced to
suspend certain services, delivery times were in short supply, and delivery delays were to be expected (Herrman, 2020;
Schoolov, 2020). In stark contrast was the demand for goods supplied by local food retailers whose logistics for fulfilling
online orders had not been established pre-COVID-19. Before the outbreak, Nielsen and the Food Marketing Institute
estimated that online grocery sales were expected to constitute 20% of the market by 2025 (Daniels, 2017). This event
may have amplified these estimates, and omnichannel could be the incentive-compatible outcome for both consumers
and retailers. We address this in our survey by analyzing participation in online grocery shopping, and the use of both
delivery and pick-up services at grocery stores and other vendors. We also investigate which channels have been used
since the outbreak, and begin to develop a consumer profile of those who made use of in-store and online formats.
While not all of those customers might continue using these channels, the results can be used to provide re-
commendations to food retailers who aim to strengthen their online/pick-up presence.

The reallocation of food dollars across formats and shopping modes may have been expected. However, one trend
that saw a near reversal was category migration. For the last 5-10 years, the “center of the store” aisles had been
experiencing a significant drop in sales, while sales for fresh produce, dairy, and other perishable items located around
the stores' “perimeter” increased (Gasparro, 2017; LaVito, 2017; Strom, 2012). In response, large food manufacturers
began diversifying their product lines by either adding healthier brands or acquiring companies catering to the “Better
For You” food trend. Declining sales for center-aisle products were also concerning for food retailers, as these products
come with higher price markups. Therefore, rebranding of the center aisles to make them more appealing to a growing
number of health-conscious consumers was a priority at the retail level (Vellani, 2015). We address this by examining
which food groups households consumed more or less compared to their usual pre-COVID-19 consumption patterns.
Accounting for determinants of this can provide an insight into whether consumers did so voluntarily or because of
stock-outs. This could then point towards potential long-term trends.

Against this background, this study, which solicited responses from 861 respondents, was designed to examine
trends around individuals' shopping habits and changes in consumption patterns during the novel Coronavirus
pandemic. It focuses on two metropolitan areas in the United States to elicit key insights about food shopping
patterns, purchasing behaviors, and consumption. We carried out this survey during the end of April 2020, after
many of the initial tensions subsided, a stimulus package had been introduced, and conversations about reopening
the economy were ongoing.
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2 | DATA AND METHODOLOGY
2.1 | Study design

To analyze food consumption patterns during COVID-19, we designed a survey to answer the following research
questions (RQ):

RQ1: How have food purchasing behaviors changed?

RQ2: How have food acquisition methods changed?

RQ3: How has food consumption changed?

RQ4: What factors determine changes in food consumption?

To answer these questions, we began by collecting data in Detroit, Ml, and Phoenix, AZ, using an online
survey. We focused on these two metropolitan areas for the following reasons. First, both areas are similar in
that they are two of the most populated metropolitan statistical areas, according to the U.S. Census, yet they
are located in very different parts of the country. Second, we chose to interview urban shoppers, as their
shopping patterns as well as internet access is crucial for delivery and pick-up order placement yet very
different from those in rural areas (Devadas & Lys, 2011, Hassan, 2015, Lennon et al., 2009, Mahmood et al.,
2004, Patel et al., 2015, Sehrawet & Kundu, 2007). With regard to COVID-19, during the time of the survey,
both states in which the study sites are located (Arizona and Michigan) had a similar number of cases. On May
13, when the surveying started, Arizona had 414 new cases, while Michigan had 672. On May 30, when the
survey closed, Arizona had 745 new cases, while Michigan had 164. In the meantime, on May 20, Ml had
458 new cases, while AZ had 528 (AZDHS, 2020, Michigan, 2020). The survey was programmed by the
researchers in the platform Qualtrics. Data were collected by the consumer panel company Dynata between
May 13, 2020, and May 30, 2020. The study was approved by the IRB of Arizona State University. Data were

analyzed using Stata version 14.

2.2 | Survey instrument

In the survey, we asked a series of questions that sought to investigate how individuals' food shopping behaviors
and consumption patterns changed during COVID-19. Shopping behaviors included whether participants bought
what they could due to empty shelves, whether they stockpiled food, and how often they went to the food store.
We also investigated participation in grocery delivery and pick-up services before and since COVID-19. Our main
focus, however, was on changes in dietary patterns and food consumption during COVID-19. To measure dietary
changes, we asked “How much has your diet changed since COVID-19 started?” From a list of responses participants
could select any of the following answer categories (multiple options allowed): eat more, eat less, eat about the
same, eat less healthy, eat more healthy. To measure changes in food consumption, we asked “How much more or
less have you consumed these foods since COVID-19 started?” for 10 major food groups: fresh produce, dairy, meat,
grains, snacks, fast food, frozen food, canned food, prepped food, and bottled water. The answer categories were
based on a five-point Likert scale: A lot more (5), A bit more (4), About the same (3), A little less (2), A lot less (1)
and Do not consume. The five responses were recoded, such that “a lot more” and “a bit more” received a value of
3, “about the same” received a value of 2, and “a little less” and “a lot less” received a value of 1. Those who

answered “Do not consume” were treated as missing.
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2.3 | Empirical framework

To answer the first three research questions, we rely on univariate statistical analysis, and the results are reported in
Sections 3.1-3.4. To estimate the relationship between individual characteristics and the likelihood that a respondent
made changes in their consumption during COVID-19 (RQ4), we apply an ordered probit model to each food category.
As described above, we ask how much respondents made changes to their diet across 10 food categories (fresh
produce, dairy, meat, grains, snacks, fast food, frozen food, canned food, prepped food, and bottled water). We use the
ordered probit model because it not only takes into account that the responses to our survey instrument are
categorical and implicitly rank-ordered, but that the alternatives are correlated, that is, an alternative (“eat less”) is
more similar to one (“eat the same”) than the other (“eat more”). As is the case for other probit models, the ordered
probit model assumes a linear functional form for each participant's indirect utility function. The unobserved pre-

ference obtained by consumer i to maintain the respective level of consumption during COVID-19 is:
Yit = BXi + &

where x; is the vector of independent variables including, among others, socio-demographics, such as age, gender, and
education. 8 is a vector of coefficients associated with x;, and an error term, g;, which is assumed to follow a standard

normal distribution. y; is the observed ordinal variable, denoted as the consumption frequency following this equation:
Yit = j&=Ui_1 <Y < U

where j=0,..., M is the number of possible y outcomes where the “highest category is M. y;'s are unknown cut-off
values. In this study, M is equal to three. By assuming the error term ¢; to follow a standard normal distribution, the

probabilities for y; are

Privi=0) = f " gla)dei = ®(~px),

u1—pxi

Privi=1= [ " ¢le)de = @lus ~ px) — @(=px),

Priy;=M-1) = ‘/’Wlil_ﬁ_xi Plei)de; = Dlum-1 — Bx) — P(um—2 — Bxi),
um—2—px;
Priyi=M) = jl::h:z; Blei)de; = @lum — Bxi) — Plum—1 — Bxi) = 1 — @(um—1 — Bx),

where ¢ and ® are the standard normal probability density and cumulative distribution functions, respectively.

3 | RESULTS
3.1 | Sample characteristics

The survey produced an eligible sample of 861 participants, with 47.9% of respondents (n=412) residing in
Phoenix and 52.1% (n=449) in Detroit. Table 1 offers the summary statistics for the basic socio-demographic
characteristics of the sample. Approximately half of the participants (53%) are female, with 46% of the participants
being male and 1% nonbinary gender. Participants are on average 53 years old (SD = 18). The average household
size is 2.5, ranging from 1 to 10 persons, with about 19.3% of households having children. Regarding employment,
38.9% of the participants are employed full time and 7.8% are employed part-time, while 31.2% are retired, 3.7%
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TABLE 1 Sample characteristics
Characteristic Survey sample US population®

Demographics

Age
Under 20 years 0.4 24.9
20-24 years 7.3 6.5
25-34 years 12.3 13.9
35-44 years 12.5 12.8
45-54 years 16.8 12.4
55-59 years 7.0 6.5
60-64 years 11.5 6.4
65-74 years 20.4 9.6
75-84 years 10.7 49
85 years and over 1.1 1.9
Female 53.0 50.8

Educational attainment

Less than high school 15 11.4
High school graduate 13.7 26.9
Some college 225 20.0
Two year degree 10.6 8.6
Four year degree 31.9 20.3
Professional or doctorate degree 19.7 12.8
White (alone) 80.3 75.0
Black (alone) 11.3 14.2
Household size (#) 2.5 2.6
Children in household 19.3 29.9
Democrat 36.9 27.0
Republican 29.5 28.0
From Detroit 521

From Phoenix 47.9

Income and income shocks

Income
Less than $10,000 4.4 5.8
$10,000-$49,999 284 32.6
$50,000-$99,999 38.5 30.2
$100,000-$149,999 16.7 15.7
More than $150,000 12.0 15.7

(Continues)
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TABLE 1 (Continued)
Characteristic Survey sample US population®

Employment status

Unemployed 3.6
Full time 38.9
Part time 7.8
Student 3.7
Retired 312
Disabled 4.1
Furloughed due to COVID 4.9
Received stimulus check 69.8

Food assistance

On SNAP 13.6
Visited food pantry within last 30 days 8.1
Visited food pantry and on SNAP 3.5

Shopping frequency
Shop less often 66.0
Shop more often 20.9

Shopping behaviors

Bought more 46.7
Bought “what was there” 75.0
Stockpiled 32.7
Eating from stockpile and restocking 55.1
Eating from stockpile without restocking 28.3
Observations (N) 861 328,239,523

2Select categories available through the US Census American Community Survey 1-year estimates.

are students, and 4.1% are disabled. About 3.6% are unemployed not looking for work, and 4.8% either lost or
furloughed their job due to COVID-19. Several participants indicated multiple statuses, such as being employed
and a student. Because we use a simple random sample design in collecting the data, our sample of respondents is
subject to sampling bias. By comparison to U.S. population means, the sample collected tended to be older, higher
educated, with a disproportionate percentage of White respondents, thus, the results we present are only gen-
eralizable insofar as the sample is representative of the population. Hence, rather than applying our findings more

broadly, they should be interpreted with regard to this limitation.

3.2 | Changes in food purchasing behavior

We begin our analysis of how food shopping behaviors and patterns changed during COVID-19, the time-period
from March until May 2020. As shown in Figure 1, 75% of the sample bought “what they can get due to empty
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80% 75%
70% 66%

60% 55%

40% 33%
30% 28%
0
21%
20%
10%
10% .0
0%

Bought Gone to the Eaten from  Bought  Stockpiled Eaten from Gone to the Stockpiled

"what you food store your more food food your food store  food, and
could get" less often stockpile, than usual stockpile more often  do not
due to and without intend to
empty restocked it restocking touch it
shelves it until
COVID-19

is over

FIGURE 1 Changes in food shopping behaviors during COVID-19. Question: Since COVID-19 started, have you...
Participants could enter multiple answers. Participants could enter N/A

shelves,” which is in line with reported out-of-stock situations at many retailers across the country. We also
addressed whether people stockpiled food, or bought more than usual. Forty-seven percent bought more food than
usual and 33% stockpiled food, which is consistent with previous research conducted in March (Redman, 2020).
Some 55% ate food they stockpiled but restocked it, while 28% ate from their stockpile without restocking it. Only
10% stockpiled food without the intention to touch it until the crisis is over. Aside from changes in general food
shopping behavior, 66% stated to go less often to the store and 21% stated to go more often to the store. This
finding is consistent with previous research which found that consumers rather not shop inside the grocery store
when COVID-19 is actively spreading (Grashuis et al., 2020).

3.3 | Changes in food acquisition methods

Given that two-thirds of the sample went to the grocery store less often, the question arises whether shoppers
replaced visits to the store with another shopping mode. To shed light on this, we asked respondents to indicate
their level of participation in grocery delivery and pick-up services before and since COVID-19. Results show that,
before the pandemic, 9% participated in grocery delivery and 15% in grocery pick-up. These percentages rose to
15% and 25%, respectively, since the pandemic indicating that a fair share of consumers makes use of these
services (see Figure 2).

Because shopping at the store was viewed as risky behavior, grocery pick-up and delivery services saw a
sudden spike in usage (Gray, 2020; Redman, 2020). To take a closer look at changes in utilization rates across pick-
up and delivery, Table 2 provides insight into the different user-types, for instance, by differentiating whether
respondents prefer pick-up or delivery exclusively or at the same time.

Continuing with those who use grocery delivery and/or pick-up programs we investigated which services are
most preferred (multiple answer question), shown in Figure 3. Results show a similar distribution across delivery
platforms, about 8%-9% across Instacart, Amazon Fresh, and store-direct, while only 3% indicated use of Com-
munity Supported Agriculture (CSA) or farm delivery—most likely because CSAs and farms are less likely to offer

delivery services. However, a stark contrast appears when looking at pick-up programs. Twenty percent of
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Grocery delivery before COVID-19 - 9
Grocery delivery since COVID-19 - 15

Grocery pick-up before COVID-19 - 15

Grocery pick-up since COVID-19 _ 25
Non | -0

0 10 20 30 40 50 60 70

FIGURE 2 Participation in grocery delivery and pick-up before and since COVID-19 (%). Question: Have you
participated in... Participants could enter multiple answers. Participants could enter N/A

respondents indicated they picked up groceries directly from the store, whereas only about 3% each use CSAs/
Farms, Instacart, or Amazon Fresh when picking up their groceries suggesting that these options are still under-
utilized. For those who used both programs, over 6% preferred the grocery store over the other three services (all
under 1%).

As a follow-up question, we inquired about the reasons why shoppers participate in grocery pick-up or delivery
programs, and these responses are presented in Figure 4. Overwhelmingly, responses were related to anxiety.
Some 75% stated they were scared of the pandemic and 66% said they were feeling unsafe. About one-third
mentioned that they were too busy with work. About 21% said they had no childcare or were not healthy enough.
These two reasons are likely related to the virus, however, another 21% participate in the programs due to lack of
transportation and store hours, which might be unrelated to COVID-19.

Before COVID-19, most of those who used take-out and delivery got meals or groceries once or twice a
week or less often (see Figure 5). While more than two-thirds of all respondents made use of take-out meals or
meal-delivery, the opposite is true for grocery delivery, where more than two-third never made use of these
services.

As displayed in Table 3, over 50% of the sample uses grocery delivery more because of COVID-19, the same is
true for about 40% of participants when it comes to meals. Some 30% state that their usage level is about the same
as before. While about 15% get fewer groceries delivered than before, over 30% get fewer meals. This is in line

with the customer-loss reported for restaurants.

34 | Changes in food consumption

While shifts in grocery shopping patterns during the pandemic had implications along the food supply chain,
ultimately, we are interested in understanding the extent to which consumers' diets were shaped as a result.
Anecdotally, many pre-COVID-19 consumption habits, for example, purchasing premade salads or other fresh
meals and dining out, were affected because of food safety concerns and changes in working conditions. Therefore,
in seeking to better understand shifts in consumption patterns, we asked respondents to indicate how the volume
and quality of food consumed changed during the lockdown. When respondents were asked “How much has your
diet changed since COVID-19 started?” about 60% stated that they ate about the same amount of food as before,
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TABLE 2 Participation in grocery delivery and pick-up, comparisons before and since COVID-19

Households using grocery pick-up services, only
Grocery pick-up before COVID-19
Grocery pick-up before and delivery before and since COVID-19
Grocery pick-up since COVID-19
Grocery pick-up since and delivery before and since COVID-19

Percentage point increase in number of households using grocery
pick-up, only, since COVID-19

Households using grocery delivery services, only
Grocery delivery before COVID-19
Grocery pick-up before and since & delivery before COVID-19
Grocery delivery since COVID-19
Grocery pick-up before and since and delivery since COVID-19

Percentage point increase in number of households using grocery
delivery, only, since COVID-19

Households using both grocery pick-up and delivery services
Grocery pick-up before and delivery before COVID-19
Grocery pick-up since and delivery since COVID-19

Percentage point increase in number of households using both pick-up
and delivery, since COVID-19

Households who switched services
Grocery pick-up before and delivery since COVID-19
Grocery delivery before and pick-up since COVID-19
Percentage of households who switched services
Households who remained using the same services
Grocery pick-up and delivery before and since COVID-19
Grocery pick-up before and since COVID-19
Grocery delivery before and since COVID-19
Percentage of households who continued using same services
None

Note: Participants could enter N/A.
Question: Have you participated in...

Percent

4.5
0.5
115
0.6
7.1

24
0.1
3.8
12
14

0.9
4.3
3.4

0.7
0.7
1.4

22
4.8
14
84

60.1

13% said they ate less, and 21% said they ate more. Some 9% stated they eat healthier and 12% thought they eat

less healthy (see Figure 6).

Next, we examine responses to the question “How much more or less have you consumed these foods since COVID-19

started?” and present these results in Table 4, which shows the extent to which participants changed their volume of

food consumption, ranging from eating a lot less to eating a lot more, across the 10 major food groups. Across most
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35.0
30.0
3.6
238
25.0
8.0
20.0
20.1
15.0
10.0 04
5.0 9.2 6.4
0.0 om0 5
Delivery Pick-up Both

W [nstacart © Amazon Fresh # Directly from grocery store ~ CSA / Farm

FIGURE 3 Delivery and pick-up programs used (%). Question: In which grocery delivery or grocery pick-up
programs are you participating? Participants could enter multiple answers

food groups, a majority of respondents stated that their consumption remained about the same, ranging between 50%
and 70% of the sample, except for Snacks and Fast Food. Unsurprisingly, the majority of respondents (48.0%) indicated
that meal take-out decreased. However, snack consumption increased (41.9%), most likely because people were
working from home more. Aside from respondents who indicated “about the same,” more people stated they ate less
meat and prepped meals compared to those who stated they eat more; whereas more people stated they ate more
fresh produce, dairy, grains, frozen food, canned food, and bottled water compared to those who stated they ate less.

3.5 | Determinants of changes in food consumption

Finally, we aim to shed light on what associations can be drawn between shopping behaviors and changes in
consumption patterns during the COVID-19 lockdown period. We estimate the ordered probit model from

74.9%
66.3%

27.0%
- 21.9% 21.7% 21.3% 20.6%

Scared of Feeling Toobusy with Lackof  No childcare Not healthy Store hours
COVID-19 unsafe  work (n=274) transportation ~ (n=240) enough  don't work for
(n=319) (n=315) (n=292) (n=272)  me (n=282)

FIGURE 4 Reasons to participate in grocery pick-up or delivery programs. Question: What are reasons that you
participate in grocery pick-up or delivery programs?. Participants could enter multiple answers. Participants could
enter N/A. Note the category “other” (note specified) was chosen by 32.1% (n = 190)
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Allmeals g 1264
At least once a day ] 2239
5-6 times a week g 2?2'7

3-4 times a week g5 5

1-2 times a week g5 g 23.6

Less than weekly  pum 10 3

Never * 71.7

0.0 10.0 20.0 30.0 40.0 50.0 600 70.0 80.0 90.0

Get take-out meals or meal-delivery (e.g. from a restaurant)?

B Get groceries delivered

FIGURE 5 Take-out and delivery usage before COVID-19 (%). Question: Before COVID-19, how often did you
usually

Section 2.3 using maximume-likelihood, with separate models for each food category, where the dependent
variable for each model is the change in consumption since the beginning of COVID-19. In total, we estimate
four model specifications, beginning with a model that only reflects demographics and income shocks due to
COVID-19, and ending with a model that includes those variables as well as shopping frequency and shopping
behaviors. Ultimately, model selection was determined according to the following criteria: (1) the minimum
value of the Bayesian Information Criteria (BIC), which scores the model based on the log-likelihood of the
model and the number of parameters in the model; and (2) comparing the predicted probabilities derived from

70%
60% 508
50%
40%
30%
184
20%
116
101
81
10% l
0% .

Ate Less Ate About the Same Ate More Ate Less Healthy Ate More Healthy

FIGURE 6 Changes in dietary patterns during COVID-19 (% of respondents). Question:How much has your diet
changed since COVID-19 started?. Participants could enter multiple answers. y-axis indicates percentage of
respondents who selected each response while data labels indicate number of respondents (total number of survey
particiapnts = 861)
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TABLE 3 Change in grocery delivery and take-out during COVID-19

Get groceries Get take-out meals or meal-delivery

Change in delivered (e.g., from a restaurant)?

Much less 9.68 20.73

Somewhat less 411 121

About the same 35.19 27.08

Somewhat more 25.22 29.65

Much more 25.81 10.44

Total n 341 661

Note: Participants could enter N/A.
Question: How much has the following changed due to COVID-19?

the model and comparing them with the sample probability distributions across food categories. According to
these criteria, two models best fit the data. Model 1—our “preferred” model—most closely predicted ob-
servable probabilities (see Table A1), whereas Model 4 resulted in the lowest BIC. Thus, we present the results
of the preferred model in Table 5 with marginal effects presented in Table 6. The results of Model 4 are
reported in appendix Tables A2 and A3.

3.5.1 | Estimation results

The results in Table 5 describe the determinants of whether a consumer was more likely to move from one
consumption amount to another since COVID-19 across each food group. Results from Table 5 can only be
interpreted insofar as the significance and the sign; therefore, we focus our findings section on the marginal
effects in Table 6. Notably, findings show that associations between changes in food consumption and the
presence of children in the household, race, and residency are statistically significant at the 90% confidence
level at least. During COVID-19, respondents with children in the household were more likely to consume
more fresh produce (19.1%), dairy (8.3%), and grains (11.0%). Individuals who identify as Black or African
American (non-Hispanic) were more likely to consume more fresh produce (15.7%), dairy (17.0%), meat
(15.1%), and bottled water (17.2%). Compared to Detroit residents, Phoenix residents were more likely to
consume less fresh produce (3.8%) and grains (3.5%), but more likely to consume more frozen food (4.9%).2
With respect to income and income shocks, we find little statistical significance across food categories, with
the exception of fast food consumption. Those who were furloughed or lost their job due to COVID-19 were
11.7% more likely to indicate consuming less fresh produce. In addition, the association between the utilization
of food assistance programs and consumption of dairy, meat, and grain consumption is statistically significant.
Respondents on SNAP were more likely to consume more of these three food groups (8.3%, 10.5%, and 11.5%,

respectively). Additionally, respondents who visited a food pantry within the past thirty days were less likely to

1Results for Models 2 and 3 are available upon request.

2The dummy variable for city (Phoenix vs. Detroit) represents a shift in the intercept of the regression equation. It should be noted that the dummy
variable for city is intended to control for the two study sites, which might also be capturing differences in COVID regulations. That said, at the time of
data collection, most states were adhering to similar shelter-in-place orders. For the remaining demographic variables, although they vary between the
two cities, the estimates presented in the results tables represent the average marginal effects across the two cities, controlling for location.
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indicate consuming less canned food (-5.9%), prepped meals (-10.0%), and bottled water (-8.1%). These
results are consistent with those from Model 4 (Appendix Table A3).

3.5.2 | Robustness check

Due to concerns about potential common factors that might affect both purchase and consumption changes, we
reserve Model 4 results only as a robustness check. However, when adding variables that account for shopping
frequency and dietary patterns, the results from Models 1 and 4 are robust, as the sign, scale, and significance of
the results obtained from Model 1 and discussed in Section 3.5.1 are largely the same. Nonetheless, additional
covariates yield several statistically significant findings. Respondents who shopped more often were more likely
to consume more dairy (8.2%), grains (16.0%), frozen food (8.9%), and bottled water (12.4%). Unsurprisingly,
those who indicated buying more were more likely to consume more of each food category, except fast food
(7.8% more likely to consume less). Finally, respondents who indicated stockpiling were more likely to consume
more dairy (5.6%), meat (8.8%), frozen food (9.0%), and canned food (9.7%).

4 | MANAGERIAL IMPLICATIONS

This study aimed to shed light on food purchasing behaviors, acquisition methods, and consumption during the
pandemic. In this section, we synthesize our findings as they pertain to food retailers, food manufacturers, and
other food industry stakeholders in navigating this new terrain.

First, based on the observed interest in grocery delivery and pick-up services, there is an opportunity for
retailers to sustain market share if they offer these programs or partner with existing services like Instacart.
Retailers that have more robust logistics in place may be more prepared to seamlessly integrate grocery delivery,
offering it as a permanent service, as delivery and pick-up services will continue to grow in popularity as a shopping
mode for many consumers. Second, as many respondents indicated, they purchased “what they could” when
shopping, so it would serve food manufacturers who are focused on capital efficiency to establish a presence in
many types of stores to increase brand exposure. Because of channel agnosticism among consumers, brand
continuity is crucial, hence, food manufacturers would need to build a flexible back end to offer products more
ubiquitously. Finally, over half of respondents indicated some form of stockpiling food. This evidence of insecurity
in the food supply chain should be noted and key considerations must be made to ensuring food safety and re-
establishing trust in the food system.

As with any research conducted during this time, shopping patterns and consumption behaviors will continue
to evolve, in some cases reverting to pre-COVID-19 norms. For instance, some customers might simply prefer to
not go into the store during the pandemic but want to keep shopping at their preferred store, ensuring they receive
their favorite products. Nevertheless, the commerce that surrounds the food industry is a crucial component of the
economy whose revival is dependent on consumers' sentiments and trust in the food system. How consumers
navigate food-purchasing decisions in times of uncertainty has important consequences for both food retailers and
food manufacturers. Emerging from the pandemic, it will be critical to understand these behaviors to retain
customers in the long-term. COVID-19 has already proven to be a disruptive event that will shape the future of the
food industry, much in line with other disruptors such as standardization, technological innovation, the in-
troduction of new store formats, and the intensified interest among antitrust authorities concerning mergers and
acquisitions across chains. Based on our results, we cannot determine what lies ahead in the long-run, but un-
certainty and risk exposure have shaped the way in which consumers shopped and what they ate. For agribusiness,
this event has heightened awareness regarding the cyclical nature of food markets, particularly for food retail and

food manufacturing.
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5 | CONCLUSION

To develop a deeper understanding of consumers' food shopping and consumption behavior during the COVID-19
pandemic, we conducted an online survey in 2020 during the first wave of COVID-19 in two major metropolitan
areas in the United States. The results that follow should be interpreted insofar as they pertain to the study sites,
namely Detroit, MI, and Phoenix, AZ. With regard to food shopping, we found that about three-quarters of
respondents were buying the food they could get due to out-of-stock situations, and about half the participants
bought more food than usual even though the majority went to the food store less frequently. Consumers also
tended to purchase more groceries than normal during their shopping trips while buying what was available due to
stock-outs of commonly used and popular items. It comes as no surprise that consumers in the study areas
attempted to avoid shopping during the beginning of the pandemic when no clear rules, such as wearing masks,
having plastic shields for cashiers, and floor stickers that indicate six feet distance, were yet in place.

With regard to online grocery shopping since the COVID-19 pandemic, we found a 255% increase (from 4.5% to
11.5%) in the number of respondents that use grocery pickup as a shopping method. At the same time, there was a
158% increase in the number of households that utilize grocery delivery services. The surge in grocery pickup and
delivery program participation could be explained mainly by consumers fearing COVID-19 (74.9%) and feeling unsafe
(66.3%). However, while participants in Phoenix and Detroit were almost equally likely to order their groceries being
delivered by Instacart, Amazon Fresh or grocery stores, the most popular outlet for grocery pick-up was directly from
the supermarket. Therefore, to maintain such drastic growth in grocery pick-up after the threat of a virus diminishes,
grocery stores have to ensure the quality and reliability of the services provided during the coronavirus outbreak. As a
result, consumers' preference for a safe and reliable mode of grocery acquisition may be sustained.

Food consumption patterns were also of interest to us, as they offer key insights for food retailers and manu-
facturers who must adapt their inventory to satisfy imminent consumer demand. While food consumption patterns
seemed to stay the same for the majority of our participants, some indicated that they had been consuming more food
since the beginning of the pandemic. On the extensive margin, our results confirm an overwhelming shift away from
consumption away from home (e.g, fast food) to snack food consumption. On the intensive margin, we found an
increase in the consumption of fresh produce and dairy among households with children, and an increase in frozen
foods and bottled water among households who were shopping more and purchasing more.

At the time of writing, the world is preparing for a “second wave” of the virus. With both improved surveillance
policies (e.g., virus and antibody testing) and more stringent monitoring policies (e.g., temperature checks, local
mandates to wear masks) in place, cities are better prepared not only to withstand subsequent outbreaks of the
virus but also to endure strains placed on the food system at its expense. Many hope, and even take comfort, that
life will return to the pre-COVID-19 norms, and, in the short-run, some reports indicate that consumer shopping
is normalizing (CFl, NPD). However, other factors, such as rising food prices, may affect shopping behaviors, as
agricultural labor markets face shortages and distribution channels remain tightened. In addition, the crisis has
exposed significant inequities in the landscape for food retail. Future research could examine how the changes
incurred would exacerbate some of the already heavy burdens on areas with food access challenges and a high
proportion of food-insecure households.

To close, this study is not without limitations. First, we focused on two major metropolitan areas in the United
States, and thus the results are only generalizable to the extent that the sample is representative of the U.S.
population. Future research could expand this to a nationwide survey and could also investigate food shopping and
consumption in rural areas. Also, behavior in other countries likely differs, which is of interest to the food supply
chain in a global marketplace. Second, we conducted our survey at a time when stay-at-home orders were being
lifted. Hence, behavior might have been affected by this. Finally, as with all survey work, we rely on the recall
ability of our participants which may lack accuracy. Future studies could employ other methods, such as analysis
using revealed preference, that is, scanner data to supplement the findings of this study.
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TABLE A1 Predicted probabilities compared to actual probabilities

Fresh produce
Eat Less
Eat the Same

Eat More

Dairy
Eat Less
Eat the Same

Eat More

Meats
Eat Less
Eat the Same

Eat More

Grains
Eat Less
Eat the Same

Eat More

Snacks
Eat Less
Eat the Same

Eat More

Fast food
Eat Less
Eat the Same

Eat More

N

145
470
237
852

109
562
165
836

191
468
171
830

88

511
247
846

147
345
361
853

413
184
145
742

Actual (%)

17.02
55.16
27.82

13.04
67.22
19.74

23.01
56.39
20.60

10.40
60.40
29.20

17.23
40.45
42.32

Actual (%)

55.66
24.80
19.54

Model 1
Predicted (%)

16.80
55.47
27.73

12.19
67.96
19.85

22.20
56.79
21.01

10.32
60.63
29.05

17.00
40.33
42.67

Model 1
Predicted (%)

55.74
25.02

19.24

Model 2
Predicted (%)

16.92
55.63
27.45

12.17
68.41
19.43

2243
57.35
20.22

10.37
60.65
28.98

16.96
39.83
43.20

Model 2
Predicted (%)

56.51
24.35
19.15

Model 3
Predicted (%)

16.54
54.51
28.95

13.31
67.62
19.07

21.89
56.77
21.34

10.49
59.94
29.57

15.96
39.87

44.17

Model 3
Predicted (%)

55.85
25.34
18.81

Model 4
Predicted (%)

16.42
55.03
28.55

13.12
68.29
18.59

21.70
57.98
20.32

10.51
60.30
29.18

16.11
40.07
43.82

Model 4
Predicted (%)

56.23
25.11
18.66
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TABLE A1 (Continued)

Model 1 Model 2 Model 3 Model 4
N Actual (%) Predicted (%) Predicted (%) Predicted (%) Predicted (%)
Frozen food
Eat Less 142 17.34 17.03 16.64 16.96 16.77
Eat the Same 458 55.92 56.22 56.35 55.06 55.68
Eat More 219 26.74 26.76 27.00 27.99 27.55
819
Canned food
Eat Less 121 14.96 15.21 15.09 15.71 15.52
Eat the Same 495 61.19 61.16 61.26 60.10 60.63
Eat More 193 23.86 23.63 23.64 24.19 23.85
809
Prepped meals
Eat Less 182 29.59 30.27 30.45 30.74 30.82
Eat the Same 301 48.94 49.03 48.65 48.52 48.49
Eat More 132 2146 20.71 20.90 20.74 20.68
615
Bottled water
Eat Less 96 13.85 14.41 14.64 14.75 14.82
Eat the Same 377 54.40 54.92 55.83 54.64 55.77
Eat More 220 3175 30.67 29.54 30.60 29.41

693
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