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Abstract

Aim US federal, state, and local governments implemented numerous COVID-19 shelter-in-place orders (lockdowns) starting in
March 2020 to ensure social distancing regulations and help stop the spread of COVID-19. It is important to know how these
lockdowns affected businesses, such as restaurants, in regions that vary in terms of poverty status and geography. In this paper,
we analyze the differential changes in rural and urban restaurant visits by the restaurants’ NAICS codes following the COVID-19
lockdowns. Our analysis contributes to the public policy literature and helps operational planning for food distribution during a
pandemic.

Methods Since urban and rural consumer behavior and food resources are significantly different, it is crucial to conduct a
comparative analysis. Our study applies a difference-in-differences model to capture the differential effects lockdowns have
on urban and rural restaurants.

Results We find that restaurant visits declined significantly in both rural and urban counties after shelter-at-home orders. The
decrease in total restaurant visits was almost twice as high in urban counties as in rural counties. We also find that visits to fast-
food restaurants increased in rural counties during shelter-at-home orders.

Conclusions These results contribute to previous studies on the dearth of healthy food in rural and poorer regions, and inform
important public policy response in the wake of the COVID-19 pandemic.
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Introduction the world. On February 11, 2020, the World Health

Organization (WHO) named the disease COVID-19 (World

The objective of this research is to estimate the differential
changes in rural and urban restaurant visits during COVID-
19 lockdowns. This study investigates the effect of the
COVID-19 lockdowns on visits to different types of restau-
rant, including fast-food and full-service restaurants, in urban
and rural regions. We examine these effects in regard to the
income and population differences of the urban vs rural areas.

The spread of the new severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) has disrupted normal life across
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Health Organization 2020). The U.S. Centers for Disease
Control and Prevention (CDC) and the WHO announced sev-
eral health advisories and restrictions on travel and social
gatherings. Since then, many countries, including the USA,
have issued non-pharmaceutical interventions such as school
closures and social gathering bans. State governments ordered
statewide shelter-at-home orders, starting with California on
March 19, 2020. These executive orders have severely re-
stricted the social life of the US population. Though this is
an important step in containing the spread of the deadly virus,
these shelter-at-home orders significantly impacted busi-
nesses, including restaurants.

The restaurant and food service industry, including fast-
food counter workers, was the largest employment-
generating sector in the U.S in 2019 (United States Bureau
of Labor Statistics 2020). Restaurants, including full-service
and fast-food locations, play many roles in the US economy
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because of their different characteristics. According to the
National Restaurant Association, the US population spends
more on food and drink outside the home than on food at
home (National Restaurant Association 2019). Food and bev-
erage service businesses observed a 4.4% increase in sales in
2019 compared to 2018. However, from February to
March 2020, food and beverage service businesses observed
an 8.7% drop in sales, which was also 6.2% below
March 2019 sales (United States Census Bureau 2020).
Given the large number of people employed in this sector in
the USA, the COVID-19 lockdowns have had a catastrophic
effect on the industry and, in turn, on US employment. In this
paper, we analyze the differences in COVID-19 effects across
rural and urban restaurants.

There is some recent literature that focuses on the impact of
the COVID-19 lockdown on food preferences. Laguna et al.
(2020) studied consumers’ food selections in relation to the
COVID-19 crisis and showed that during the pandemic,
consumers reduced the frequency of shopping. There is
some correlation with product purchase and mood
enhancement. Grashuis et al. (2020) supported the above re-
sult by showing that the COVID-19 crisis negatively affected
grocery shopping frequency in highly affected areas. It also
encouraged more online grocery shopping (Robertson 2020;
Butu et al. 2020). The COVID-19 pandemic encouraged con-
sumers to stock up on food (Wang et al. 2020) so they could
reduce their shopping frequency. There is also a growing
branch of research focusing on the differences in food access
between urban and rural counties (Block 2006; James et al.
2014; Sharkey 2009). Rural and urban residents have different
preferences for and access to food (Weinberg 2000). From
these studies, we can expect that COVID-19 lockdowns had
differential effects on food priorities of urban and rural con-
sumers. The change in food access behavior is also expected
to change restaurant visit behavior.

Some scholars have studied the effect of COVID-19 lock-
downs on the restaurant industry. Kim and Lee (2020) showed
that risk-averse consumers will prefer more private dining;
more than half of all restaurants will not survive as a result
of the COVID-19 pandemic (Severson and Yaffe-Bellany
2020). Cranfield (2020) is the first researcher to raise the issue
that household income, time, and allocation of resources will
lead to substitution behaviors within and between food groups
— and in restaurant visits — during the COVID-19 lock-
downs. As people change their work and stay-at-home behav-
ior, it will affect both urban and rural consumers’ res-
taurant purchases. However, to the best of our knowl-
edge, there has not been any econometrics study with
detailed microlevel data analyzing the effects of
COVID-19 lockdowns on the restaurant sector. This ar-
ticle aims to fill these gaps by analyzing the differential
changes in rural and urban restaurant visits following
COVID-19 lockdowns.
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The paper uses geolocation data from millions of mobile
users across the USA. We compare restaurant visits before
and during the lockdowns. We also compare these effects
across the different categories of restaurants, as characterized
by the restaurants’ NAICS codes. This helps us address the
effect of COVID-19 and statewide shelter-at-home orders on
different kinds of rural and urban restaurant visits. The article
is organized as follows: we next describe the theoretical pre-
diction and research question, then we introduce our data and
methodology, and finally, we share our analysis and results.
The final section is the conclusion.

Theoretical facts from the literature

Multiple factors impact restaurant visits. Below we outline
those in the literature that are most related to our study.

Urban-rural food access differences

Regional differences — that is, conditions in urban versus
rural areas in term of food environment — can influence food
consumption. Burgoine and Harrison (2013) concluded that
there are more food outlets and a wider variety of foods avail-
able in urban than in rural regions. These food outlet differ-
ences could impact consumers’ food decisions significantly.
For example, Dean and Sharkey (2011) found that the differ-
ences between urban and rural retail food environments cause
rural residents to consume less fruits and vegetables than ur-
ban residents. It is also shown that urban residents have a
higher incidence of eating food away from home than do rural
residents (Zeng and Zeng 2018). These food consumption
differences lead to different resident health statuses.
Anderson et al. (2015) found that persons living in rural US
counties are more likely to have poorer health outcomes than
those living in urban areas. These results are due to the limited
availability of affordable, nutritious food in rural areas. This
highlights the importance of investigating the effect of
COVID-19 lockdowns differentially for urban and rural re-
gions; and we must examine restaurant visits, which have also
been explored in the literature.

Urban and rural income differences

Food is a normal good, so income is a relevant explanatory
variable for our analysis. One of many interesting research
questions is how people make their food decisions based on
their financial status. For example, previous research has
found that in the Supplemental Nutrition Assistance
Program (SNAP), participants have higher consumption
shortly after receiving their benefits, followed by lower con-
sumption toward the end of the benefit month. Smith et al.
(2016) studied the SNAP benefit cycle and showed that short-
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run impatience and fungibility of income could be the main
things influencing short-run consumption fluctuations.
However, consumers who are more willing to buy organic food
products are positively influenced by their income and nutrition
knowledge (Gracia and de Magistris 2008). There is also re-
search in China proving that increased income could affect diets
and body composition in a manner detrimental to one’s health,
with those in low-income groups having the largest increase in
detrimental effects due to increased income (Du et al. 2004).
Researchers have also studied how income affects food purchase
and waste behavior. When considering food typologies that in-
clude high value-added products, mid-to-low income consumers
purchase higher amounts of lower quality products and waste
more food (Setti et al. 2016). Such findings give support to the
hypothesis that low-income individuals are more likely to con-
sume lower quality foods and are more impatient about their food
decisions. This literature supports including income as a control
variable in our analysis.

Population under the poverty level

Since more people under the poverty level probably indicates
a lower median household income, it is expected that these
two variables have an opposite effect on restaurant visits.

Population

Persons who live in higher populated areas are more likely to
have frequent restaurant visits than those who live in less
populated areas. A larger population means greater demand.
Population is an important variable in determining the restau-
rant foot traffic in our analysis and, therefore, we include the
population of the region as an important control variable.

Urban and rural COVID-19 cases and deaths

The literature [Grashuis et al. (2020); Kim and Lee (2020)]
has shown that increases in COVID-19 cases and deaths in-
fluence consumers’ food access decisions. Consumers
changed their food purchase decisions depending on
COVID-19 infection and mortality rate increases in their re-
gions. Figure 1 (below) shows that restaurant visits decline
with COVID-19 case increases. Therefore, COVID-19 cases
and deaths are important variables to consider in our analysis.
We obtained data on coronavirus cases and deaths by county
from the CDC’s coronavirus databases and Johns Hopkins
University’s COVID-19 dashboard, and we cross-checked
this with the New York Times coronavirus cases dashboard
(The New York Times 2020; Centers for Disease Control and
Prevention 2020; Johns Hopkins University 2020)." We

1 .
If there are no reported coronavirus cases or deaths for a day, we assume the
number is zero.

matched the weekly restaurant visits database with the
shelter-in-place orders and coronavirus cases by the 12-digit
FIPS code for the county (Silberholz 2020).

Treatment variable

Shelter-in-place orders ask residents to stay at home, except
for work, local essential shopping, and other permitted er-
rands. These orders impacted restaurants significantly since
they lost most of their dine-in patrons. We obtained state-
level shelter-in-place orders from the New York Times 2020
data page titled: See Which States and Cities Have Told
Residents to Stay at Home. The shelter-in-place orders include
state and local government-imposed social distancing regula-
tions implemented, or in place, from February 1, 2020 to April
5, 2020. This is the main treatment variable in our analysis, as
we want to study how these orders relate to the food access
literature mention above and analyze the effect of COVID-19
lockdowns between urban and rural regions.

Data and methodology

We linked several databases together for the analysis. The first
database used is the central restaurant visitor data in the USA.
The database is obtained from SafeGraph’s ‘Core Places’
database (SafeGraph (2020)).2 SafeGraph tracks consumers’
mobile devices with their consent (using different sources)
and tracks daily visits to hundreds of thousands of points of
interest in the USA, including all kinds of restaurants.
SafeGraph uses GPS pings from different mobile applications
to estimate foot traffic patterns in restaurants in the USA. This
detailed database provides daily consumer visit data to differ-
ent restaurants by address, zip code, and 12-digit block-group
FIPS codes. Using this data, we aggregated daily visits to get
weekly visits for each restaurant within a 12-digit FIPS code
area. We dropped duplicate observations by restaurants within
a day (this was less that 0.03%). Our data is restaurant level,
and each restaurant is one observation within a day. We cal-
culated total weekly restaurant visits per 1000 population (i.e.,
all our restaurant visit rates are calculated per 1000 of popu-
lation of the corresponding counties. This SafeGraph data also
includes all curbside pickups by food delivery services.
However, since workers are excluded from the visit counts,
if restaurant workers did home deliveries, that would be ex-
cluded from the database.

SafeGraph acknowledges small geographical biases in the
data collection due to tower tracking technological

2 SafeGraph, a data company aggregates anonymized location data from nu-
merous applications in order to provide insights about physical places, via the
Placekey Community. To enhance privacy, Safegraph excludes census block
group information if fewer than five devices visited an establishment in a
month from a given census block group.
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differences. However, SafeGraph measured these small geo-
graphical biases in the data and found the range of these biases
to be from less than 1% to a maximum of 3% in any state.

The period of the database used in this study is from
February 1, 2020 to April 5, 2020 for all counties in the
USA. We selected this period to analyze changes in restaurant
visits immediately before and during the COVID-19 pandem-
ic in the USA. For this analysis, we concentrate on four dif-
ferent kinds of restaurants defined by the NAICS codes: (1)
full-service restaurants, (2) fast-food and quick-service restau-
rants, including McDonald’s, Burger King, etc., (3) buffet
restaurants, and (4) nonalcoholic drink bars such as Starbucks.

We added county-level income and poverty data from the
U.S. Census Bureau and Small Area Income and Poverty
Estimates (United States Census Bureau 2019) respectively.
By merging the latter data with the block-group FIPS code for
the restaurants, we added economic control variables in our
model. Next, we obtained the rural-urban characteristics of
counties from the United States Department of Agriculture
Economic Research Service’s (2020) Rural-Urban
Continuum Codes. If the code is higher than 3, the county is
categorized as rural (following federal rules).

Independent variables

The independent variables were as follows: county cases (total
number of cases), county deaths (total number), median in-
come (in thousands of dollars), population below poverty lev-
el (in percentage), urban and rural differences (1 if respondent
lived in an urban or suburban area; 0 otherwise), population
(total population), and restaurant category (1 if restaurant
matches the category full-service, fast food, buffet, or drink
bar; 0 otherwise).

Table 1 presents the summary statistics for all variables. It
shows that the average per week visits to any restaurant open
in the urban counties is 56 for the weeks from February 1 to
April 5,2020. The corresponding average weekly visits for all

open rural restaurants is 49 during the same period. For the
time considered in this paper, average urban COVID-19 cases
are 122, and rural cases are 1.4. Urban death rates are also
higher than in the rural areas. Urban median household in-
come is, on average, $68,395, while the average rural income
is $50,365. About 13% of urban county residents are below
the poverty level, whereas about 15% of rural county residents
are below the poverty level. The p values representing the
significance of the differences between the means are listed
at the bottom of the table. The p values range from 0.001 to
0.003, and show that there are significant differences between
urban and rural restaurant visits, the extent of COVID-19
spread, and resident incomes.

We present the change in the total US weekly restaurant
visits per 1000 population (the red line) in Fig. 1. The x-axis
represents the days from February 1 to April 5. The y-axis is
the total number of COVID-19 cases (i.e., the actual count) in
the USA (blue line; left y-axis) and restaurant visits per 1000
population (right y-axis). According to Fig. 1, per capita week-
ly US restaurant visits started to decrease around the end of
February. This was when media outlets started reporting the
COVID-19 pandemic spread within small communities in the
USA and people became more apprehensive. After COVID-
19 cases increased in the USA (i.e., after March 1), there were
rapid drops in restaurant visits until April 5. Figure 1 shows a
clear negative connection between per capita restaurant visits
and the number of COVID-19 cases.

Estimation strategy

We indicate the treatment variable as a dummy taking the
value 1 for the dates the shelter-in-place order was implement-
ed in the county, from February 1 to April 5, 2020. Urban;,
and rural;, are binary variables representing the urban and
rural status of county i. The control groups for the urban and
rural counties are the urban and rural counties with no effec-
tive shelter-in-place orders. We estimate the difference-in-

Table 1 Summary statistics for

all variables Weekly visits County County Median Population below
cases deaths Income poverty level
Urban counties 56.048 121.527 2.067 68,394.99 12.723
(105.76) (561.47) (10.13) (17,793.45) (4.38)
Rural counties 48.581 1.377 0.017 50,364.6 15.496
(81.84) (8.05) (0.16) (10,089.62) (5.52)
Total U.S. 55.11 106.432 1.809 66,129.82 13.071
(103.09) (526.53) (9.50) (18,036.95) (4.64)
P-value 0.001 0.002 0.001 0.001 0.003

This table presents the means and standard deviations (presented in parentheses below the mean).

All county-level weekly restaurant visits are per 1,000 population of the counties. All COVID cases and deaths are

actual numbers.
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Total U.S. Covid Cases:
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Fig. 1 Total US Covid 19 cases (blue) and total US restaurant visits per
1000 of population (red)

differences specification (DID) — i.e., the comparative chang-
es 1n restaurant visits across urban and rural counties, and
between those counties that had effective lockdowns versus
those counties that did not — as:

In(visit) i =B (urban;; x treatment;)
+ By (ruraly x treatment;) + aX ;- +t
+ Eije. (1)

In the above Eq. (1), the dependent variable is the natural
logarithm of weekly visits to restaurant j in county i for week .
In(visit);; represents natural logarithm. The urban;, and rural;,
variables represent the urban or rural status for restaurant ;’s
county for week ¢. The slope coefficients (3; and (3, estimate
average responses to state-mandated orders between the treat-
ment and control counties.

The coronavirus spread could differentially influence the
following week’s restaurant visits. To capture this effect, we
include the county-level previous week’s coronavirus deaths
in our first specification, as this captures the pandemic nature
of the disease and public health hazard. X ; represents lagged
weekly county-specific variables and include county-specific
coronavirus deaths during the week (¢-7). The slope coeffi-
cient o estimates the lagged county-specific effects on weekly
restaurant visits.

We also include contemporaneous and previous week co-
ronavirus cases as well as state-specific cases as robustness
checks in separate specifications. Median household income,
percentage of people under the poverty level, and population

are added as additional controls for the county. Time-fixed
effects are included. The fixed effect controls for the time
variation in the data. These variations include coronavirus
testing rates, political partisan differences occurring on a daily
basis, etc. Standard errors are clustered at the state level.

Results

This section discusses the results of the paper.

Estimation results for Eq. (1) for all kinds of restaurants are
presented in Table 2. The first column of Table 2 shows that
the shelter-in-place orders decreased weekly urban restaurant
visits by 16% and weekly rural restaurant visits by 8% (p
value 0.001 and 0.000). These effects are significant at the
1% level (99% level of confidence) for both urban and rural
counties. We conducted an F-test, which rejects the equality
between urban and rural coefficients at 99.9% confidence.
Therefore, the effect of the shelter-in-place orders is higher
for urban restaurant visits than for rural restaurant visits.
This shows that urban restaurants faced almost double the
negative effect of COVID-19 pandemic than rural restaurants.

The most interesting result in Table 2 is that in counties
with higher proportions of their population under the poverty
level, restaurant visits are 23% higher (p value 0.001). This
effect is verified by the second column of Table 2, which
shows that as median income is higher in a county, restaurant
visits are lower. Since having more people under the poverty

Table 2 All restaurant visits

Dependent variable: 1 2
In (visits) In (visits)
Urban x treatment —0.159%** —0.156%%*
(0.001) (0.001)
Rural x treatment —0.075%** —0.079%**
(0.003) (0.003)
County deaths —0.005%** —0.005%#*
(0.000) (0.000)
Percentage of households under 0.230%**
poverty level (0.001)
Median household income —0.465%**
(0.000)
Population 0.001 0.001***
(0.000) (0.000)
Time-fixed effect Yes Yes
Constant 3.896%** 4.146%*
(0.012) (0.006)
Observation 2,793,367 2,793,367

The dependent variable is the log of weekly visits to the restaurant.
In(visit) represents natural logarithm.

Standard errors are in parentheses.
wxk < (.01
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Urban Restaurant Visits
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Fig. 2 All restaurant visits per 1000 population across urban and rural

counties

level probably also indicates a lower median household in-
come, it is expected that these two variables have opposite
effects on restaurant visits. These last two results show that
the shelter-in-place orders caused bigger drops in restaurant
visits in wealthier counties than in less wealthy counties. We
also check the robustness of the results with additional con-
trols for county COVID-19 cases and state COVID-19 cases/
deaths, with no significant change in the conclusion.

Figure 2 demonstrates the rural and urban weekly total
number of visits (per 1000 of population) aggregated across
all restaurant types. We see that when we represent all four
types of restaurants together, both urban and rural visitor
counts have fallen sharply after March 15. Figure 2 further
illustrates a greater negative effect of the COVID-19 pandem-
ic on urban restaurants compared to rural restaurants.

Next, we estimate the average effects of the shelter-in-place
orders for urban and rural counties by different restaurant
types, as categorized by their NAICS codes. Results are pre-
sented in Table 3. Column 1 shows that for urban and rural
counties, shelter-in-place orders decreased the weekly visits to
full-service restaurants by 19% and 13% (p value 0.001 and
0.000) respectively. Post-estimation test of equality between
the urban and rural coefficients (p value 0.0027) confirms that
the two coefficients are significantly different. Therefore,
COVID-19 and the shelter-in-place orders had a greater neg-
ative effect for urban restaurant visits than for rural restaurant
visits, after controlling for economic factors and the severity
of the pandemic. All the health and economic variables in
Table 3 have similar effects to those seen in Table 2.* For

> COVID-19 death values are lagged one week to control for possible
endogeneities.
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example, previous-week deaths has a negative effects on all
restaurant visits. Percentage of households under the poverty
level has a positive effect on every type of restaurant, which
means restaurant visits increase as the county is less wealthy.

Column 2 of Table 3 shows that after the shelter-in-place
orders were issued, weekly visits to fast-food restaurants sig-
nificantly decreased by 4% for urban counties. However, for
rural counties the shelter-in-place orders increased fast-food
restaurant visits by 10%. The effect is significant at the 99%
level of confidence (p value 0.001). In addition, Table 3 shows
that counties with more people under the poverty level had
23% more fast-food restaurant visits. This is the largest effect
among all restaurant types.

Column 3 of Table 3 shows that for both rural and urban
counties, buffet restaurants were more highly and significantly
affected. Their weekly visits decreased by 47% and 95% (p-
values 0.000 and 0.000), respectively. This indicates that it
will most probably be difficult for these businesses to survive
the COVID-19 lockdowns. This makes sense, as it may be
difficult to maintain social distancing in buffet restaurants,
given the nature of their services. Column 4 of Table 3 shows
that drink bars such as Starbucks are have also been affected
by shelter-in-place orders. The negative effect on drink bars is
significant for both urban and rural counties (17% and 8%
fewer visits respectively). A post-estimation test for equality
between urban and rural coefficients shows significant differ-
ences at the 92% level. We use the percentage of people under
the poverty level to control for economic status in Table 3.

Separately, we have also considered median household in-
comes instead of the percentage of people under the poverty
level, as used in Table 3. These results are presented in
Table 4. Here, too, we find that median household income
has a negative effect on different restaurant visits; however,
the effect is not significant for buffet restaurants. This shows
that as the COVID-19 pandemic started in the USA, people
with higher per capita incomes could afford to stay inside and
eat more at home than people with less income.

Relating results to the theoretical and practical
findings in the literature

The results above depict the substitution effect of rural
counties toward more fast-food restaurants after the lock-
downs (Ko et al. 2018). Since many full-service restaurants
inrural areas are family owned, they were slower to adopt new
regulations (Ko et al. 2018; Center for Science in the Public
Interest 2014). Because 15.5% of rural residents live in food-
insecure households (Ko et al. 2018; Binkley 2006), they
mainly frequent fast-food restaurants with cheaper prices
(Ko et al. 2018), even under the pandemic situation.

The substitution effect of rural counties toward fast-food
restaurants after the COVID-19 lockdowns is further illustrat-
ed in Fig. 3. The x-axis represents the days from February 1 to
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Table 3 Regression results by restaurant type

1 2 3 4
Full service Quick service/fast food Buffets Drink bars
Urban x treatment —0.192%%* —0.043%+* —0.471%%* —0.176%**
(0.001) (0.002) (0.089) (0.003)
Rural x treatment —0.134%** 0.107%** —0.952%** —0.0807%**
(0.004) (0.006) (0.278) (0.008)
County deaths —0.003** —0.001*** —0.004 —0.004***
(0.001) (0.001) (0.003) (0.000)
Percentage of household under poverty level 0.204%** 0.226%** 0.184 0.089%*
(0.001) (0.001) (0.335) (0.001)
Population 0.032%%* 0.005%** 0.048 0.034%**
(0.001) (0.001) (0.269) (0.001)
Time fixed effect Yes Yes Yes Yes
Cons 3.935%** 4.669%** 2.666%*%* 3.007%**
(0.007) (0.012) (0.001) (0.015)
Observation 1738.307 593,436 1811 460,883

Dependent variable is the natural log of weekly visits to the restaurant.
Standard errors are in parentheses.
ek p <0.01, ** p<0.05

April 5, and the y-axis is fast-food restaurant visits per 1000 March 5 (when all the COVID-19 lockdowns started), the
population by urban and rural areas. Figure 3 shows COVID-  decline in urban fast-food restaurant visits exceeded
19 lockdowns have a differential effect across urban and rural ~ the decline in rural fast-food visits. Figure 3 also shows
counties. Per capita weekly US fast-food restaurant visits  that around March 15, fast-food restaurant visits started
started to decrease around the end of February, but around to increase in rural areas, whereas fast-food restaurant

Table 4 Regression results by

restaurant types 1 2 3 4
Full service Quick service/fast food Buffet Drink bars
Urban x treatment —0.190%* —(.04 1% —0.470%%* —0.174%%*
(0.001) (0.002) (0.089) (0.003)
Rural x treatment —0.138** 0.103%* —0.929% —0.084 k%
(0.004) (0.006) (0.006) (0.001)
County deaths —0.003%** —0.003%%* —0.004 —0.004 %
(0.000) (0.000) (0.153) (0.001)
Median household income —0.384%** —0.487%** —0.063 —0.256%***
(0.001) (0.001) (0.836) (0.001)
Population 0.053 %% 0.028* 0.054 0.0473%
(0.001) (0.001) (0.221) (0.001)
Time fixed effect Yes Yes Yes Yes
Cons 7.14]1 %% 0.129%* 3.749 5.907%*
(0.005) (0.010) (0.254) (0.012)
Observation 1738.307 593,436 1811 460,883

Instead of using percentage of people under the poverty level as done in Table 3, we use median household
income here.

The dependent variable is the log of weekly visits to the restaurant. The dependent variable is the natural log.
Standard errors are in parentheses.
wak p < (.01
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Fig. 3 Fast-food restaurant visits
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visits continued to decrease in urban areas. This shows
the substitution effect of rural counties toward fast-food
restaurants after the COVID-19 lockdowns. It also
shows that targeted policies are needed for both urban
and rural counties to improve healthy food consumption
during pandemics.

Discussion

In recent years, our understanding of urban and rural differ-
ences (such as income, education, physical health status, food
environment, etc.) has got better, and this has become even
more important during the COVID-19 pandemic. Shelter-in-
place orders have proved to contain the spread of the virus, but
the lockdown policies have impacted the economy. We need
targeted public policies to help the economy recover and help
various industries, including the highly affected food sector
and restaurant industry. It is important to understand the dif-
ferential effects of COVID-19 lockdowns on urban vs rural
restaurants for planning and policy purposes. Our study helps
in this area, as it is the first with detailed microlevel data
analyzing the lockdown effects on urban and rural restaurants.
Thus, it not only forms a basis for future research directions,
but also provides data for urban and rural comparisons.

One interesting question is why fast-food restaurant visits
showed opposite trends in urban regions to those in rural re-
gions after the COVID-19 lockdowns. Kim and Leigh (2011)
showed that fast-food restaurants were “normal goods™ for
below-average income families, but “inferior goods” for
above-average income families. Full-service restaurants were
“normal” for virtually all income levels. The results of this
paper highlight these phenomena, as we found that there were
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increased visits to fast-food restaurants in rural areas under the
lockdowns. After the shelter-in-place orders, we observed an
increase in unemployment and a significant decrease in in-
come. Most rural residents already have lower incomes; but
with even less income and the reduction in options that came
with the lockdowns, fast-food restaurants became more desir-
able. Therefore, the substitution effect of rural counties toward
fast-food restaurants after the COVID-19 lockdowns shows
that rural areas became more dependent on unhealthy food
options after the COVID-19 lockdowns.

A second interesting effect we observed is that overall ur-
ban restaurants faced almost double the negative effect of the
COVID-19 pandemic to that for rural restaurants. Zeng and
Zeng (2018) illustrated that urban residents had a higher rate
of food away from home than rural residents before the pan-
demic. When shelter-in-place orders were imposed, both ur-
ban and rural areas were affected abruptly, and it is reasonable
to observe a larger relative decrease in urban restaurant visits
than in rural restaurants.

Many restaurants moved to curbside pickups or deliveries
during the pandemic period. Since we are using weekly res-
taurant visit data, our results capture the curbside pickups by
individual customers and food delivery services such as
Grubhub, Uber Eats, etc. Therefore, our results give an ideal
estimate of the pandemic’s effect on rural and urban counties’
restaurants.

At the county level, it is possible to see some variation in
implementation of shelter-in-place orders. Some rural
counties instituted policies later than urban ones. Some rural
counties might get more time for voluntary behavioral chang-
es than urban counties. Since we considered statewide shelter-
in-place orders and also compared urban and rural counties,
our results show true variation in the shelter-in-place orders.
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The study has some limitations. While we collect a wide
range of microlevel data on restaurant visits, we do not include
the number of local supermarkets in our model. However, we
do control for this using income and poverty-level data. One
of many other possible future research directions could be
considering local communities’ demographics such as gender,
age, race, etc. Since different communities have different res-
ident characteristics, it is reasonable to assume that they may
have different responses to the pandemic and shelter-at-home
orders, and it would be interesting to further dissect the visit
data by these characteristics. Though outside the scope of our
study, it would be interesting to study the other policies shut-
ting down businesses and public places and restricting gather-
ing sizes. These policies could also affect restaurant visits.
Despite these and other possible limitations, this paper plays
an important role in exposing how the COVID-19 pandemic
affected rural and urban restaurant visits differently.

Conclusion

Our findings have several policy implications. Fast-food sub-
stitution is known to be detrimental to community-wide health
outcomes, and the reliance of rural counties on fast food under
duress might reflect deeper concerns as to the types of food
availability and choices. Effective targeted public health pol-
icy is needed to improve the health status of rural communities
during pandemics.

In terms of operational planning, our results show that fast-
food restaurant owners in rural areas may want to consider
investing in labor resources to expand capacity, at least tem-
porarily, to handle the increased demand. Policymakers
should be aware of these changes to prevent gathering and
waiting time in rural fast-food restaurants. There could be
some change in rural and urban restaurant competitiveness
as a result of the pandemic. In addition, urban restaurants
faced almost double the negative effect of the COVID-19
pandemic compared to rural restaurants. Policymakers need
to help urban restaurants survive the pandemic.
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