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Black communities in the United States have been disproportionately affected by the COVID-19 pandemic;
however, few empirical studies have been conducted to examine the conditions of Black-owned businesses in
the United States during this challenging time. In this article, we assess the circumstances of Black-owned
restaurants during the entire year of 2020 through a longitudinal quantitative analysis of restaurant patronage.
Using multiple sources of geospatial big data, the analysis reveals that most Black-owned restaurants in this
study are disproportionately affected by the COVID-19 pandemic among different cities in the United States
over time. The finding reveals the need for a more in-depth understanding of Black-owned restaurants’
situations during the pandemic and further indicates the significance of carrying out place-based relief strategies.
Our findings also urge big tech companies to improve existing Black-owned business campaigns to enable
sustainable support. As the first to systematically examine the racialization of locational information, this article
implies that geographic information systems (GIS) development should not be detached from human
experience, especially that of minorities. A humanistic rewiring of GIS is envisioned to achieve a more racially
equitable world. Key Words: Black geographies, COVID-19, geospatial big data, humanistic GIS, human mobility.

The COVID-19 pandemic has affected almost
every aspect of our lives since the end of
2019. In addition to the millions of deaths

and sicknesses, the pandemic’s spillover effects on
the economy, especially the catering industry, have
also been devastating. Because preventive measures
for the disease require avoidance of close physical
contact (Centers for Disease Control and Prevention
2021; World Health Organization 2021), restaurants,
along with many other service businesses, have been
hard hit, with many of them closing and many
becoming financially fragile (Bartik et al. 2020).
Notably, the pandemic has had a differential impact
on Black communities in the United States (Gray
et al. 2020), with many reports that Black-owned
businesses have been profoundly and disproportion-
ately challenged by it (Alcorn 2020; Leatherby
2020; Brooks 2021). Some quantitative estimations
of Black-owned businesses were based on prepan-
demic records as well as the racial composition of
the recipients of the federal economic assistance

programs (Dua et al. 2020; Mills and Battisto 2020),
and other efforts adopted surveys of business owners
to assess the operational conditions (Fairlie 2020;
U.S. Federal Reserve Banks 2021). Most of the exist-
ing literature on the pandemic’s economic impacts
on Black-owned businesses in the United States,
however, as cited earlier, are still based on the sur-
vey data collected during the early stages of or even
before the pandemic. To the best of our knowledge,
as of today, few empirical studies have examined
how Black-owned businesses in the United States
have been influenced at the city and national scales
throughout the pandemic.

Therefore, we conducted this study to evaluate
the impacts of the pandemic on Black-owned restau-
rants using multiple sources of geospatial big data.
Specifically, by paring the point-of-interest (POI)
based human mobility data with POI type and own-
ership information, we built a data set of visitations
to Black-owned restaurants and other restaurants.
We then performed statistical analysis on the data

# 2022 The Author(s). Published with license by Taylor & Francis Group, LLC
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/
licenses/by-nc-nd/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered,
transformed, or built upon in any way.

Annals of the American Association of Geographers, 113(1) 2023, pp. 189–205
Initial submission, December 2021; revised submissions, April and June 2022; final acceptance, June 2022

http://crossmark.crossref.org/dialog/?doi=10.1080/24694452.2022.2095971&domain=pdf&date_stamp=2022-12-22
http://orcid.org/0000-0002-4323-382X
http://orcid.org/0000-0003-0512-2245
http://orcid.org/0000-0002-8938-5466
http://orcid.org/0000-0002-7871-8384
http://orcid.org/0000-0002-7834-6672


and derived not only the aggregated annual restau-
rant visitation losses from 2019 to 2020, but also a
more detailed view of weekly visitation pattern
changes in 2020 for each selected city in this study.

Our study will contribute to the existing literature
on how the Black community in the United States
has been affected by the pandemic on two primary
fronts. First, our research findings will serve as
empirical evidence for this critical situation con-
fronted by Black-owned restaurants. In addition to
supporting the general claim that the pandemic has
had differential impacts on Black communities, our
work offers a more spatially and temporally detailed
investigation of Black-owned restaurants in particu-
lar. On a practical level, the spatiotemporal details
of this study will provide opportunities for in-depth
assessments of the governmental and societal
responses to support minority groups in crisis. Thus,
our work calls for more targeted, place-based strate-
gies to help Black-owned restaurant owners to over-
come the additional difficulties brought on by the
pandemic. Moreover, our critical reflection on the
tech companies’ racialization of locational informa-
tion suggests a humanistic rewiring of geographic
information systems (GIS) to inform more systematic
and sustainable support for the minorities.

As scholars who are not personally part of the
Black community in the United States, we have
concerns that our voices might not be fully represen-
tative. We are confident, though, that our work is
worthwhile, as it provides support to Black and
potentially other minority communities who have
long been in disadvantaged positions. As an early
example, Ley and Cybriwsky (1974) ensured that
the voice of Black communities would be heard by a
broader audience through their groundbreaking work
on racial tension and urban graffiti in Philadelphia.
They featured a Black woman’s description of the
daily discrimination she endured when entering
White neighborhoods. More recently, Shannon
(2021) examined how food accessibility, especially
in neighborhoods of color, has been constantly
affected by the long histories of racial exclusion.
Among the rising concerns about systemic racism,
an increasing number of Black scholars have made
significant contributions to Black-related studies,
including research on Black businesses and Black
food culture. Wingfield and Taylor (2016) revealed
that many Black business owners chose entrepre-
neurial ventures to avoid the racism inherent in the

labor market. Reese (2019) explored how and why
social and economic inequities forced Black communi-
ties to become self-reliant in her book Black Food
Geographies. Nevertheless, there is still much work to
be done. As McKittrick (2006) stated, “Black matters
are spatial matters” (xii). We intend to appropriately
use GIS skills and technology—primarily the capacity
of easier access to GIS computational resources—to
join the collective cause of understanding the minority
groups’ lived experiences and informing needed efforts
in addressing social inequity.

The remaining sections of this article proceed as fol-
lows: The next section reviews related literature on
the circumstances of the Black communities during
the COVID-19 pandemic and studies of human mobil-
ity inference using geospatial big data. Then, we
explain how data were acquired and combined in the
study. We then outline the methods used for the
geostatistical analysis and present the results. Based
on the results, we discuss the operating conditions of
Black-owned restaurants, corresponding relief policies,
and the “Black-owned” label that burst onto the scene
in 2020. The article concludes with a summary, limita-
tions of our work, and future research directions.

Related Work

Black Communities in the Time of COVID-19

Black communities in the United States have
been disproportionately affected by the COVID-19
pandemic both medically and economically. Not sur-
prisingly, a great deal of initial research focused on
the infection and death rates in various communi-
ties. Millett et al.’s (2020) early investigation on the
association between COVID-19 diagnoses and racial
and ethnic groups revealed that during the initial
phase of the virus spread in the United States, coun-
ties with disproportionately larger Black populations
had higher prevalence and morbidities. Wiley et al.
(2021) also reported higher COVID-19 hospitaliza-
tion rates of Black patients. In addition to the obvi-
ous medical issues, the pandemic has also presented
an unprecedented challenge to the economy, by
which micro and small businesses were more dis-
turbed as their normal operation usually requires
physical proximity (Belitski et al. 2021). Dube,
Nhamo, and Chikodzi (2021) observed a sharp
global decline of sit-in restaurant customers from
mid-February to late-March 2020 using the data
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from OpenTable, an online restaurant reservation
booking platform. Another early investigation based
on the Current Population Survey in the United
States (Fairlie 2020) showed a decline of 22 percent
in the number of active businesses in the United
States in early 2020. The study revealed that 41 per-
cent of Black businesses were closed from February
to April 2020, whereas the number for White-owned
businesses was 17 percent. Through using several
pre- and early-pandemic data sources, such as the
2019 Small Business Credit Survey (SBCS) by the
U.S. Federal Reserve Banks, and the small business
financial survey by McKinsey in May 2020, Dua
et al. (2020) also suggested that Black-owned busi-
nesses were more vulnerable during the pandemic.
Mills and Battisto (2020) arrived at a similar conclu-
sion using a combination of U.S. census data, data
on the geographic reach of the Paycheck Protection
Program (PPP), and the SBCS data. The most
recent 2020 SBCS (U.S. Federal Reserve Banks
2021) helped prove that Black-owned businesses
faced the most significant financial stress in 2020
among all racial and ethnic groups in that 92 per-
cent of Black-owned firms reported experiencing
financial challenges. Thus, the pandemic is exerting
differential impacts on Black communities due to
the entrenched systematic inequity in U.S. society
(Dyer 2020; Gray et al. 2020; Moore et al. 2020).
Yet it is worth noting that survey data, which are
the main type of data used in almost all the existing
studies, could be negatively influenced by response
biases, especially from surveys on politically sensitive
topics and conducted in such a challenging time.
Meanwhile, all authors mentioned that future efforts
are needed to examine the long-term impacts of the
pandemic. The limitations with the previous studies
signify the need for a more up-to-date assessment of
the pandemic’s impacts on Black-owned businesses
with alternative data sources.

The year of 2020 was also an unprecedented year
for the Black Lives Matter (BLM) movement, as the
scale of the protests for racial justice and civil rights
made it possibly the largest in U.S. history
(Buchanan, Bui, and Patel 2020). This movement
was formed in 2013 with the hashtag
#BlackLivesMatter, which became omnipresent on
social media in response to the acquittal of George
Zimmermann, who shot seventeen-year-old African
American Trayvon Martin (Francis and Wright-
Rigueur 2021). In 2020, the murder of George

Floyd, also an African American, by Minneapolis
police officer Derek Chauvin, sparked the national,
if not worldwide, increased demand for racial justice
(Westerman, Benk, and Greene 2020). Among all
types of activism undertakings, supporting Black-
owned businesses is an important way to support his-
torically disadvantaged Black communities. In
response to this call, many well-known multibillion-
dollar companies, such as Yelp, Uber, Doordash, and
Google (Uber 2020; Xu 2020; Yelp 2020; Rayome
2021), have added the “Black-owned” label to indi-
cate support of this cause. This new label as a crucial
approach to racialize online locational information
will allow us to study the influence of the COVID-
19 pandemic on Black-owned restaurants in the
United States.

Human Mobility Inference Using Geospatial
Big Data

The emerging trends of geospatial big data (Lee
and Kang 2015) and human dynamics (Shaw, Tsou,
and Ye 2016), fueled by the rapid development of
location-based services, have led to an exponential
growth of available human mobility data that docu-
ment spatially explicit interactions among individu-
als and places, as well as advanced mobility
analytical approaches that capture fine-grained visi-
tation patterns. These fine-grained human mobility
data have enabled researchers to investigate the
short- and long-term societal and economic effects
of the COVID-19 pandemic and understand how
social interactions and place connectivity have
transformed during, under, and after the pandemic
(Zhang, Xu, and Zhao 2022). Numerous efforts have
been made to harness the power of geospatial big
data from a variety of sources to understand the
impact of the pandemic on human interactions and
place visitations. Among these data sources, social
media has received much attention. Leveraging mil-
lions of geotagged tweets (i.e., Twitter posts with
geospatial information), Huang, Xu, et al. (2020)
found that mobility patterns obtained from Twitter
data are amenable to quantitatively reflect mobility
dynamics, as they found strong human mobility
reduction in the United States, especially in March,
April, and May 2020, resulting from the imple-
mented mobility-reducing measures. Collaborating
with Facebook Data for Good, Chang et al. (2021)
used Facebook colocation data and Facebook
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movement data in Taiwan to unravel movement
patterns and assessed the potential effects of local
travel restrictions. Despite the previously mentioned
efforts, sparse spatiotemporal granularity, user profile
biases, and inconsistency in geopositioning accuracy
of social media have prevented scholars from investi-
gations that require detailed users’ trajectories or
demand fine-granularity place visitation patterns.
Similar to social media that requires users’ posting
actions for their position retrieval (only if the user
setting permits location sharing), numerous cell
phone applications (e.g., navigation applications
such as Google Maps and Apple Maps) retrieve
users’ positions only when requested. For example,
Google (2020) released mobility reports that chart
movement trends over time, across six different cate-
gories, including retail and recreation, groceries and
pharmacies, parks, transit stations, workplaces, and
residential. Such records, however, fail to provide
insights into the large-scale visitation patterns of
spatially explicit places (Huang, Lu, et al. 2022) and
could be useful only when combined with data from
other sources (Zhang, Xu, and Zhao 2022).

In past five years, companies such as SafeGraph
(https://www.safegraph.com), Cuebiq (https://www.
cuebiq.com), and Foursquare (https://foursquare.com)
started to offer place visitation patterns as part of
the commercialized location intelligence. To protect
privacy, such data are provided in aggregated forms
and personally identifiable information has been
removed. Such data have seeded a variety of investi-
gations into the changing patterns of place visita-
tion, especially during the pandemic. For example,
Li et al. (2021) examined the effect of social dis-
tancing on changes in visits to urban POIs in six-
teen cities in the United States and found disparate
patterns across cities in terms of reduction in POI
visitors. Kupfer et al. (2021) used mobility records
released by SafeGraph to map and analyze the spa-
tiotemporal patterns of visits to six national parks in
the western United States. Wang et al. (2021)
explored the temporal patterns of visits to health
care POIs and examined how these patterns are asso-
ciated with sociodemographic and spatial characteris-
tics. Chalfin, Danagoulian, and Deza (2021)
investigated the visits to bars and liquor stores in
Detroit and further correlated the visits to alcohol
outlets with domestic violence. These studies
benefited from the high representativeness and dense
spatiotemporal granularity of cellphone-derived place

visitation dynamics. Despite these efforts, to our best
knowledge, few studies have been conducted on the
impact of ownership on the catering industry in the
United States and how such impact differs through-
out the country. This study aims to fill this gap.

Data Sets

Sampling Frame

In this study, twentyU.S. cities were selected to
better observe the differences across various geographic
locations and to maximize spatial representativeness.
We considered total population count, Black popula-
tion count, Black population percentage, and
geographic locations to maximize the sample represen-
tativeness. The demographic characteristics used in
this study were from the 2019 American Community
Survey (ACS) five-year population estimates. The pri-
mary factor is the total population of a city, as it influ-
ences the total number of restaurants and the need for
restaurants in the city. Then, to maximize the likeli-
hood of including a sufficient number of Black-owned
restaurants, we referred to the total Black populations
and the Black population percentages of the cities.
Finally, we examined the geographical distribution of
the cities to ensure a geographically balanced sample.
Due to historical reasons, there are higher concentra-
tions of Black people in the southern and eastern parts
of the United States. Although our balanced city
selection still reflects this spatial pattern, it prevents
sample cities from being excessively clustered in south-
ern and eastern states. Through our holistic approach
that uses the multiple factors that were mentioned ear-
lier, we selected a sample of twenty cities: Atlanta,
Baltimore, Charlotte, Chicago, Dallas, Denver,
Detroit, Houston, Las Vegas, Los Angeles, Memphis,
Miami, Minneapolis, New Orleans, New York City,
Philadelphia, Phoenix, San Francisco, Seattle, and
Washington, DC.

Black-Owned Restaurants on Yelp

In June 2020, Yelp, a well-known crowd-sourced
business review website in the United States, intro-
duced a searchable feature that allows owners to
describe their business as “Black-owned” with just a
few mouse clicks. For example, Figure 1 shows the
first two items returned by a search for Black-owned
restaurants in Seattle, Washington, on Yelp. It is
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clear that the first result has the “Black-owned”
label. Meanwhile, even when a restaurant does not
have the self-identified “Black-owned” label, it will
appear in the result when “Black-owned” is men-
tioned in its customer review. Figure 2 displays such
a review that contributes to the identification of a
searched Black-owned restaurant on Yelp. Therefore,
we used the method of Web scraping (Zhao 2017)
to collect ownership information of the restaurants
from Yelp. To do so, we created Python code that
allowed us to search on Yelp with the keyword
“Black-owned restaurants” in the specified city and
then save the search results. These results included
the name and address of the restaurant, whether it
has the “Black-owned” label, and the number of cus-
tomer reviews in which this label is mentioned.

Restaurant Visitation from SafeGraph

We acquired restaurant visitation records from
SafeGraph, a company that collects visitation pat-
terns of POIs using a Global Positioning System
(GPS) panel that contains a total of 45 million
mobile devices, which accounts for approximately 10
percent of all mobile devices in the United States

(SafeGraph 2019). We used the “Weekly Patterns”
data set (see https://docs.safegraph.com/docs/weekly-
patterns) that provides visitation totals of and visi-
tors’ origins from 4.5 million POIs in the United
States on a weekly basis, starting from the year
2018. POIs in SafeGraph are classified according to
the North American Industry Classification System
(NAICS) code, a standard used by federal statistical
agencies to categorize business establishments for the
purpose of collecting, analyzing, and publishing sta-
tistical data related to business and the economy.
Note that SafeGraph only documents the physical
visits to a POI that last more than four minutes
(SafeGraph 2021). We retrieved a total of 830,432
POIs with the code 722, which is the category of
Food Services and Drinking Places. These retrieved
SafeGraph POIs served as a POI pool, against which
Yelp restaurants were later used to match.

Methods

SafeGraph and Yelp Restaurant Matching

We first attempted to assign SafeGraph’s unique
identifier (i.e., placekey), to Yelp’s Black-owned res-
taurants by performing a cross-data-set matching. The
matching mechanism is designed from two perspec-
tives: (1) the similarity in restaurants’ names, and (2)
the spatial proximity. We presume that a restaurant
from the SafeGraph data set is identical (at least
with a high chance) to a restaurant from the Yelp
data set if these two are close to each other and with
similar names. In this study, we used the Great Circle
Distance (GCD) to quantify spatial proximity and
the Levenshtein similarity ratio (levR) to quantify
name similarity. The GCD between restaurants a and
b, GCD a, bð Þ, is defined by the haversine formula:
GCD a, bð Þ

¼ 2re % sin&1

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

sin2
ub&ua

2

" #
þ coscosua coscosub sin2

/b&/a

2

" # !vuut

(1)

where ua,/að Þ and ub,/bð Þ denote the coordinates
of restaurants a and b, respectively, with u as lati-
tude and / as longitude. re denotes the radius of the
Earth in kilometers (set as 6,371 km).

The levR between restaurants a and b, levR a, bð Þ,
ranges from 0 to 1 and is based on the Levenshtein
Distance (levD) between restaurants a and b,
levD a, bð Þ :

Figure 1. Two Black-owned restaurant listings on Yelp.

Figure 2. Yelp review that mentions the Black ownership of
the restaurant.
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levR a, bð Þ ¼ ðjanjþ bnj jÞ&levD a, bð Þ
janjþ jbnj

(2)

where an and bn denote the name strings of restau-
rants a and b, respectively. janj and jbnj denote the
string lengths of an and bn, respectively. The calcu-
lation of levD a, bð Þ (Levenshtein 1966) follows:

levD a, bð Þ

¼

janj
jbnj
levD tail anð Þ, tail bnð Þ

$ %

1þ min

levD tail anð Þ, bn
$ %

levD an, tail bnð Þð Þ
levD tail anð Þ, tail bnð Þ

$ %

, if jbnj ¼ 0
, if janj ¼ 0

, if a 0½ ) ¼ b 0½ )

, otherwise:

8
>>>>>>>>><

>>>>>>>>>:

8
>>>>>>>>>>>>>>>>><

>>>>>>>>>>>>>>>>>:

(3)

where tail xð Þ is a string of all but the first character
of x: x n½ ) is the nth character of string x, starting
with 0.

In this study, a match between a Yelp restaurant
and a SafeGraph restaurant must meet two criteria:
(1) GCD a, bð Þ < 0:5 km and (2) levR a, bð Þ > 0:80:
Both thresholds are empirical settings that have
been optimized after several rounds of experiments.
In the following sections, “Black-owned restaurants”
refers to the matched restaurants according to the
process just described; “ownership-unreported restau-
rants” refers to all the unmatched restaurants.

Creating Shuffles via Resampling

To compare the pandemic’s impact on the visita-
tion of Black-owned restaurants and those whose
ownership was unreported, we conducted permuta-
tive experiments by resampling for ownership-unre-
ported restaurants 100 times. For each city and each
resampling procedure, we randomly selected the
same number of ownership-unreported and Black-
owned restaurants. As we repeated such a sampling
procedure 100 times, a total of 100 resampled data
sets that consists of randomly selected ownership-
unreported restaurants from all cities were derived.
The derived resampled ownership-unreported restau-
rant data set for each resampling round is called a
shuffle. The resampling mechanism mitigates the
sample size imbalance between Black-owned and

ownership-unreported restaurants, allowing us to
compare their visitation patterns under the same
sample size nationwide as well as within each city.
Meanwhile, a large number of resampling rounds
(100 times in this study) reduces the uncertainty
caused by the randomness in the selection of owner-
ship-unreported restaurants. Figure 3 presents the
distribution of Black-owned restaurants and eight
shuffles (Shuffles 1–8) of ownership-unreported res-
taurants in Atlanta, Georgia. Note that the distribu-
tion of selected ownership-unreported restaurants in
each shuffle varies due to the random selection pro-
cess. We further compared national-level and city-
level visitation patterns of these types of restaurants
to reveal any potential disparity in the impact of
the pandemic.

Annual Visitation Percentage Loss and
Kolmogorov–Smirnov Distance

We used percentage changes to quantify the
impact of the pandemic on restaurant visitations.
Such a measure allows us to cross-compare visitation
patterns for restaurants with different orders of mag-
nitude in raw visitation counts. We first summarized
the total visits of each restaurant in years 2019 and
2020 and then calculated its annual visitation per-
centage loss in 2020 compared to 2019 (lossP):

lossPa ¼
V2020
a &V2019

a

V2019
a

(4)

where V2020
a and V2019

a denote the annual visitation
total of the restaurant a in the year 2020 and 2019,
respectively. lossPa denotes the annual visitation per-
centage loss comparing visitation totals in the years
2019 and 2020. To ensure the stability of lossPa, we
removed restaurants that failed to reach an annual
total visitation count of 365 (i.e., at least one daily
visitation on average) in 2019.

The calculated restaurants’ annual visitation per-
centage loss forms two sets: (1) Black-owned set,
that is, BO ¼ {lossPBO1 , lossPBO2 , lossPBO3 , :::,
lossPBOk g with k elements; and (2) ownership-unre-
ported set, that is, OU¼ {lossPOU

1 , lossPOU
2 ,

lossPOU
3 , :::, lossPOU

l g with l elements. We further
implemented Kolmogorov–Smirnov (KS) distance to
investigate whether set BO and set OU are drawn
from the same distribution (two-sample test). The
KS distance between sets BO and OU, DBO !OU, is
calculated as:
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DBO !OU ¼ kl
kþ l

" #1=2

jFBO xð Þ & FOU xð Þj (5)

where FBOðxÞ and FOUðxÞ denote empirical cumula-
tive density function of set BO and set OU, respec-
tively. In this study, we conducted KS test on sets BO
and OU at both national and city levels. Note that,
different from set BO, set OU contains 100 shuffles.

Normalization of Weekly Visitation

In addition to calculating the visitation percent-
age loss in 2020 compared with 2019, we also
explored the dynamics of weekly visitations, aiming

to understand when restaurants’ visitation started to
drop or recover and by how much. We investigated
whether the weekly visitation patterns differed
between Black-owned and ownership-unreported res-
taurants at the national and city levels. For each res-
taurant, we normalized the weekly visitation in 2020
by its corresponding weekly average visitation counts
in 2019. The derived ratio (with the value of 1 as
the baseline) allowed us to cross-compare different
restaurants and explore how their visitation patterns
changed. Like the preceding approach, to ensure a
stable time series of normalized weekly visitation,
restaurants that failed to reach an annual total visi-
tation count of 365 in 2019 were removed.

Figure 3. Black-owned restaurants and eight shuffles (Shuffles 1–8) of ownership-unreported restaurants in Atlanta.
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Results

Total Visitation Loss in 2020 Compared to 2019

First, we explored the difference in restaurants’
total visits in the year 2020 compared to 2019 for all
twenty selected cities. Figure 4 presents the scatter-
plot of the restaurants’ total visits in 2020 versus
those in 2019. It becomes apparent that 92.4 percent
of Black-owned restaurants (Figure 4A) and 90.4
percent of ownership-unreported restaurants (all 100
shuffles) (Figure 4B) experienced a reduction in total
visits in 2020 compared to 2019 (i.e., restaurants
below the 1:1 reference line), which exemplifies the
sweeping impact that the pandemic has had on the
catering industry. The empirical cumulative density
of visitation loss percentage (lossP) of Black-owned
and ownership-unreported restaurants of all 100
shuffles yielded a similar trend, as evidenced by their
“S” shape that suggests a normal distribution of
lossP: The KS test revealed a p value of 0.041 (<
0.05), indicating that there was only a 4.1 percent
probability that the null hypothesis (i.e., the distri-
bution of lossP of Black-owned restaurants and
lossP of ownership-unreported restaurants of all 100
shuffles are identical) was true. Thus, it is reasonable
to reject the null hypothesis at the significance level

of 0.05. Despite the similarity in lossP distribution,
shown in Figure 5, the lossP of Black-owned restau-
rants (the red line) and lossP of ownership-unre-
ported restaurants of all 100 shuffles (the blue line)
were not statistically identical because they were
drawn from different distributions at the significance
level of 0.05. This result suggests that out of all the
restaurants in all twenty selected cities, the pan-
demic has led to statistically significant differential
impacts on Black-owned restaurants and ownership-
unreported restaurants. In addition, the empirical
cumulative density of lossP reveals a lower propor-
tion of Black-owned restaurants with lossP ranging
from &0.8 to &0.6 and a higher proportion of
Black-owned restaurants with lossP ranging from
&0.4 to &0.2, compared to ownership-unreported
restaurants.

We further explored the city-wide empirical
cumulative density of lossP for Black-owned and
ownership-unreported restaurants. The six cities with
fewer than twenty Black-owned restaurants collected
from Yelp (i.e., Charlotte, Denver, Las Vegas,
Memphis, Minneapolis, and Phoenix) were removed
from this analysis, as a sample size smaller than
twenty fails to satisfy statistical robustness. Figure 6
presents the city-wide empirical cumulative density

Figure 4. The scatterplot of restaurants’ total visits in 2019 versus those in 2020. (A) Black-owned restaurants; (B) ownership-
unreported restaurants (including all 100 shuffles).
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of visitation loss by both Black-owned and owner-
ship-unreported restaurants in the remaining four-
teen cities. In general, the empirical cumulative
density of lossP for both types of the restaurants dif-
fered at the city level. There were only two cities
with p values below 0.05, Detroit and Atlanta, sug-
gesting a great disparity in the impact of the pan-
demic on Black-owned and ownership-unreported
restaurants in these areas. In both cities, Black-
owned restaurants were hit harder by the pandemic,
as evidenced by their higher visitation loss compared
to ownership-unreported restaurants (Figure 6). New
Orleans (p ¼ 0.093) and New York (p¼ 0.087) also
revealed an impact disparity for the two types of res-
taurants at the significance level of 0.1, however,
with contrasting patterns. The Black-owned restau-
rants in New Orleans had a greater visitation loss
compared with ownership-unreported restaurants,
whereas the opposite was true in New York. In New
York, the empirical cumulative density of Black-
owned restaurants’ lossP (red line) was lower than
the one of ownership-unreported restaurants’ (blue
line) when lossP was low, suggesting that a higher
proportion of ownership-unreported restaurants expe-
rienced a more severe decrease in visits. Other cities
did not yield statistically significant differences at
the significance level of 0.1 (Figure 6).

Time-Series of Normalized Visitation Patterns
in 2020

Besides exploring the total visitation changes in
2020 compared to 2019, we also investigated the
temporal dynamics of these normalized visitation
patterns. Figure 7 shows the weekly normalized visi-
tation patterns for Black-owned restaurants and own-
ership-unreported restaurants in all selected cities. In
general, the impact of the COVID-19 pandemic on
restaurant patronage was notable, as weekly visits to
both restaurant types experienced a sharp decline in
early March and reached the lowest point in mid-
and late March when the World Health
Organization classified COVID-19 as a pandemic
(11 March 2020), the White House declared it a
national emergency (13 March 2020), and numerous
follow-up state-level mitigation measures brought the
restaurant business to a halt. Restaurant visits
remained consistently low throughout April, then
gained an upward momentum in May, presumably
due to the gradual loosening of the safety measures.
Even after the reopening, however, restaurant visits
remained below the baseline (the value of 1; Figure
7). This pattern is largely consistent with the human
mobility pattern revealed in numerous mobility data
sets (e.g., Kang et al. 2020; Huang, Lu, et al. 2022).

Figure 5. The empirical cumulative density of visitation loss percentage of Black-owned restaurants and ownership-unreported
restaurants. The p value denotes the confidence of rejecting the null hypothesis from the two-sample Kolmogorov–Smirnov test. Null
hypothesis: The distribution of lossP of Black-owned restaurants and lossP of ownership-unreported restaurants of all 100 shuffles
are identical.
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The curve that depicts the weekly median of the nor-
malized visitation patterns of Black-owned restaurants
(solid red line) lies above the one that represents the
weekly median of normalized visitation of unreported-
ownership restaurants (solid blue line) from mid-
March to late April (Figure 7), suggesting that Black-
owned restaurants experienced less severe visitation
loss during this period of strict mobility-restricting
measures. This trend was reversed from September,
however, and continued to the end of 2020, when vis-
its to Black-owned restaurants increased, whereas they
remained low at ownership-unreported restaurants.
Black-owned restaurants began to struggle again in the
winter of 2020, however, when COVID-19 cases
increased along with mandatory control measures,
when compared to ownership-unreported restaurants.

To further explore city-level discrepancies, we
derived weekly normalized visitation patterns for
Black-owned and ownership-unreported restaurants
for each city (Figure 8). The results suggest that,
although the general pattern still held, as shown by
the rapid reduction in visits that occurred in March
2020, the impact disparity on Black-owned and own-
ership-unreported restaurants differed greatly at the
city level. In Detroit and New Orleans, Black-owned

restaurants suffered a significant decrease in patron-
age, as their weekly normalized visit patterns (solid
red line) considerably deviated from and remained
below those of the ownership-unreported restaurants
(solid blue line). These observations are consistent
with the findings presented earlier, where Black-
owned restaurants in Detroit and New Orleans had
considerably higher yearly visitation losses (comparing
2020 to 2019) than ownership-unreported restaurants
(see Figure 6). In Detroit, Black-owned restaurants
were greatly affected by the implementation of strict
mobility-restricting measures (in March and April)
and struggled to recover after the reopening.
Memphis is another city with impact disparity that
hurt the Black-owned restaurants. In comparison,
Charlotte presented a different pattern, as its Black-
owned restaurants experienced a notable decrease in
the percentage of visits compared to ownership-unre-
ported restaurants in March and April. As for other
cities, there were no observable differences between
the impact on Black-owned and ownership-unre-
ported restaurants, given that the former’s weekly nor-
malized visit patterns fluctuated within the weekly 10
to 90 percent range of ownership-unreported restau-
rants’ normalized visit patterns (Figure 8).

Figure 6. The empirical cumulative density of visitation loss percentage of Black-owned restaurants and ownership-unreported
restaurants in selected cities.
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Discussion

In this study, we uncovered the previously hidden,
nonunanimous trends in U.S. restaurant patronage
throughout 2020 and discovered several key findings

related to Black-owned restaurants. The statistical
results allowed for a closer examination of the impact
of the pandemic on these businesses. The uneven
visit patterns also reveal a need for place-based

Figure 7. Weekly normalized visitation patterns for Black-owned restaurants and ownership-unreported restaurants based on 100 shuffles
for all selected cities.

Figure 8. City-level weekly normalized visitation patterns for Black-owned restaurants and ownership-unreported restaurants based on
100 shuffles.
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policies from different levels of government to
achieve a more equitable and comprehensive eco-
nomic recovery. Furthermore, by reviewing the trends
and the concurrent “Black-owned” labeling campaign,
we advocate for a new humanistic approach to estab-
lishing deep connections with Black communities.

Black-Owned Restaurant Visitation in the Initial
Outbreak of the Pandemic

Although overall the Black-owned restaurants had
fewer visits during the study period, we noticed that
during the initial months of the pandemic (i.e., mid-
March to early July 2020), the visitation to Black-
owned restaurants was in fact higher (Figure 7). Yet
such a pattern did not persist. In August, the visita-
tion to Black-owned restaurants started to decrease
again, dropping back to a disadvantaged place com-
pared to the ownership-unreported restaurants. The
unexpected higher number of visits to Black-owned
restaurants during the early pandemic revealed by
our study requires appropriate explanations to better
understand Black communities’ experiences during
the pandemic. One hypothesis could be that custom-
ers might become more reliant on dining in the
opening Black-owned restaurants because the other
consumption approach (e.g., delivery or take-out)
were more costly at the initial stage of the pan-
demic. Another plausible explanation could be that
the Black-owned restaurants might not have the
financial capability to suspend business or switch to
take-out only, as the restaurant owners and employ-
ees relied on the business to cover their basic living
costs during the turbulent time. At the same time,
the existing systematic inequities and the lack of
necessary protective measures and vaccines made
those who were still working more vulnerable to the
virus, which corresponded with the epidemiological
findings of the pandemic (Millett et al. 2020; Wiley
et al. 2021). Then, during the reopening stage, the
costs of staying open and continuing to offer dine-in
services during the first few months, such as the loss
of employees due to virus infection and the deple-
tion of financial reserves, made the Black-owned res-
taurants less competitive than those that had better
flexibility in reacting to the pandemic. It is impor-
tant to note that these are only two possible instead
of conclusive explanations of the unexpected phe-
nomenon observed through our quantitative investi-
gation. Further efforts, such as interviews and other

field work, should be made to appropriately under-
stand the pattern.

We argue that our quantitative work could serve
as a springboard for more detailed research on this
timely subject, especially when, as noted by Neise,
Verf€urth, and Franz (2021), such research remains
scarce today. Although previous studies have illus-
trated the importance of taking proactive measures,
such as enacting plans creating a “rainy day fund”
for times of crisis, to increase economic resilience
(Rose 2004; Madeira, Palr~ao, and Mendes 2020;
Ntounis et al. 2022), systematic racism against Black
populations might prevent them from adopting the
same preventive measures as their White counter-
parts. Therefore, although it is evident that many
Black restaurants have struggled to survive, govern-
ments should also take necessary measures to protect
these businesses, as the Black communities, who
have been repressed by long-standing discrimination,
are now being disproportionally harmed by the
COVID-19 pandemic.

Place-Based Relief Strategies

The myriad impacts of the pandemic on restau-
rant patronage indicate the necessity for place-based
relief strategies to foster economic recovery. At the
national level, the federal government has acted to
alleviate the financial burden caused by the pan-
demic through the Coronavirus Aid, Relief, and
Economic Security (CARES) Act by the Trump
administration and the American Rescue Plan
(ARP) by the Biden administration. Federal assis-
tance primarily provides urgently needed financial
loans and waivers to business owners so they can
maintain operation. Business owners must apply
directly, however, and might not be aware of such
financial aid opportunities, which could prevent
them from receiving essential funding. Our analysis
presents the varying extent of customer decline on
much finer spatial and temporal scales, which could
assist all levels of government in providing more tar-
geted and effective help for restaurant owners. Our
cross-comparison among the twenty cities highlights
the differences in geographic locations, as shown in
Figure 6 and Figure 8. For instance, as we mentioned
in our results, there was a contrast between New
Orleans and New York in the visitation losses for
the two types of restaurants (see Figure 6). The vari-
ous dynamics in the selected cities revealed by our
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study could inform the local governments of the
necessity to evaluate the situations for their cities
individually. Moreover, as SafeGraph conducted the
visitation enumeration at the individual restaurant
level, distinctions among restaurants have been
revealed. Such a method could be used by city gov-
ernments to make more specific and direct actions
to allocate the limited but urgently needed resources.
For instance, as shown in the research results, in
Detroit, there has been a substantial gap between
the visits to Black-owned and ownership-unreported
restaurants (see Figure 8), especially when com-
pared to the national-level pattern. Thus, policy-
makers in this city should consider additional help
for Black-owned restaurants to resolve the gap and
help achieve a more equitable economic recovery.
In New Orleans, there is a significant difference
between the top 10 percent of the most visited res-
taurants and the bottom 10 percent of least visited
restaurants, shown by the dotted blue lines in
Figure 8. It indicates that certain restaurants are
favored much more than others. Yet such a gap is
much less apparent in Washington, DC. Therefore,
city administrators must consider such contrasts in
the number of visits among individual restaurants
when planning for economic recovery strategies.
More work on investigating the explanations of
such spatial variations at different cities would also
be necessary for future planning, as our work
mainly contributed to revealing the heterogene-
ities. Although more nuanced analysis could be
done from our results, in general, our study
highlighting the variations in different cities and
even in different individual restaurants shows the
need for individualized plans and policies for local
economic recovery.

Help or Hype? A Critical Reflection on Being Ally
to Black Community

Another issue that emerged from our results was
the effectiveness of the current support provided to
Black communities. As previously mentioned, amid
the social context of protests and the BLM move-
ment after the murder of George Floyd in 2020, tech
giants added the “Black-owned” label to their online
platforms, with the claim that such a feature will
inform potential clientele and help them support
Black-owned businesses. Based on our research
results, in many of the cities, the visitations to

Black-owned restaurants peaked locally around June
and July (see Figure 8), when Yelp added the new
feature. They began to decrease after the summer,
however, ending with an even larger gap than was
seen in January 2020. The increasing use of the new
feature of “Black-owned” labeling was synchronized
and associated with the increasing visitations to
Black-owned restaurants during the months selected
for study. Although we would not push further to
argue that the “Black-owned” labeling feature was
the cause or the primary driver of the increased visits
in those months, we tend to agree that this new fea-
ture was very likely effective in promoting Black-
owned businesses at least for this short period of
time. Nevertheless, it is reasonable and necessary to
further evaluate its role in continuously supporting
Black-owned businesses.

Undeniably, adding another label to the tech
giants’ online platforms might inspire these billion-
dollar companies to adhere to their social responsi-
bilities, but it has not been sufficiently beneficial to
the Black-owned restaurants or the entire Black
community during the pandemic or beyond. On the
contrary, it is possible, though less obvious, that rac-
ist users could exploit such a label in the public
online platform for malicious purposes, further hurt-
ing the minority community. For example, after
Google introduced the “Black-owned” keyword in
their search engine, a Black-owned shop in New York
City received more than thirty fake, negative reviews
within twenty-four hours (Metaxa 2021). Although
adding the Black-owned label can be done with only
a few mouse clicks, no warning is provided about the
potential negative consequences to Black business
owners. In fact, some Black business owners have
expressed their concerns over the possible negative
effects of such a label on their sales (Russell 2021).

Because appending the race or ethnicity label to
the locational information of a restaurant is a typical
GIS operation, GIScientists either in the big tech
companies or from academia should undertake GIS
development very cautiously to avoid any unintended,
uncomfortable, or even malicious consequences of the
“Black-owned” labels. To achieve this goal, we argue
that a humanistic GIS approach could shed light on a
feasible direction (Zhao 2022). Echoing the central
message of humanistic GIS, we encourage GIS devel-
opers to consider the diversity of human experience,
especially in Black communities and other minority
groups. Such consideration of human experiences
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could be embodied throughout the implementation
process of any GIS technology, which, in our case, is
the racialization of locational information on Yelp. For
instance, prior to the deployment of the “Black-own-
ed” feature, interviews with the direct stakeholder—
Black restaurant owners—should be the preparatory
work for learning about their opinions on such a pro-
posed feature. Then, when the feature is deployed,
the Black restaurant owners should be reminded of the
potential controversial consequences of adding the
“Black-owned” label. An intuitive operationalization of
this would be presenting such information to users,
which, in this case, are the business owners, during
the process of adding the label. Meanwhile, maintain-
ing constant online or offline communications with
the Black restaurant owners over the long term is also
necessary, as this will contribute to a more comprehen-
sive understanding of their lived experiences mediated
by the online “Black-owned” feature. It will also help
identify the unexpected issues with the GIS practice
and thereby make corresponding adjustments to ensure
that our assistance will not become futile or even a
disservice to the minority community. Such a human-
istic GIS strategy for mediating and improving the
experiences of the users could promote a more authen-
tic and sincere allyship between corporates, such as
Yelp, and minority populations. As a result, the refined
way of designing and utilizing the “Black-owned”
labeling feature could offer more inclusive and long-
lasting support to Black communities.

Concluding Remarks and
Future Directions

In this article, we innovatively combined the res-
taurant ownership information from the business
review platform and POI visitation obtained from
mobile phones to create the data set for our longitu-
dinal analysis of restaurant patronage in the United
States. By performing the KS test on the distribu-
tions of the annual visitation losses of Black-owned
and ownership-unreported restaurants, we confirmed
that in our twenty selected U.S. cities, Black-owned
restaurants were generally more severely affected by
the pandemic in 2020 in terms of visitation losses.
Our statistical analysis also revealed the changing
trends of restaurant visitation changes over space
and time. The cross-comparison among the cities
shows that the decline in visits to Black-owned res-
taurants was not geographically homogenous.

As an empirical study, our work enriches the data
on how the COVID-19 pandemic has disproportion-
ately influenced socially disadvantaged populations.
We acknowledge that the potential drivers discussed
in this study were derived from the patterns revealed
by our POI-based data-driven analytical framework,
without the support of statistical evidence or infer-
ences. More efforts are needed to involve business
owners through surveys or focus groups designed to
reveal the hidden drivers that can help explain the
disparity of the visitation impacts observed in this
study. Our findings have produced implications in
different aspects. First, the comparison of visitation
changes between Black-owned and ownership-unre-
ported restaurants over time indicates the need for
more rigorous research on why the former have been
more affected during the pandemic. Second, the visi-
tation differences in the cities examined in this study
suggest there is a need for place-based support strate-
gies for Black-owned restaurants. Finally, by reflecting
on the practice of the “Black-owned” label, we
observe a lack of critical consideration on the allyship
with the Black communities. The unsustainable effect
in boosting visitation and the possible negative conse-
quences of the “Black-owned” label have made such a
type of “support” potentially problematic. As a result,
we advocate for a humanistic GIS approach, which
emphasizes people’s lived experiences, to form authen-
tic allyship with and provide convincing support for
the disadvantaged populations.

We acknowledge several limitations in our data-
intensive methodology. First, the SafeGraph POI vis-
itation data set only documents the physical visita-
tions in that such a record is valid only if a digital
device is geographically close to a restaurant for
more than four minutes. Thus, this data collection
mechanism does not record take-out and delivery
services. Take-out service usually takes less than four
minutes, and restaurant delivery services have
become even more popular during the pandemic.
Second, we also need to point out that a visitation
record cannot always be attributed to the revenue of
restaurants, as users might stay nearby a restaurant
POI without being a restaurant customer.
Additionally, as SafeGraph documents visitation pat-
terns using mobile devices, diners who cannot afford
this technology are left out of this data set.
Meanwhile, because the Black-owned label on Yelp
is either self-identified or implied by the online
reviewers, its authenticity is not guaranteed. As of
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yet, to the best of our knowledge, no public data set
is available to verify the authenticity of this label, as
on Yelp. Hence, we call for future scholars to build
on our research.

Based on the data limitations that we just men-
tioned, the improvement of data quality and compre-
hensiveness will provide a stronger basis for data
analysis. Also, we focused on the impact of the pan-
demic on restaurants’ visitation counts, but we hope
others will extend our work in various ways. For
instance, because SafeGraph documents the origin
(at the Census block group level) of each visit, it is
feasible to conduct spatial investigations on restau-
rants’ loss and gain of customers. Expanding the spa-
tial and temporal scale of our study to a national
level using information that covers a longer time
span would also be meaningful. In addition, inter-
views with Black restaurant owners and sentiment
analysis based on social media content related to
Black-owned restaurants would be valuable qualita-
tive efforts to explain the observed quantitative
trends in our study and to expand our understanding
of the Black communities’ circumstances during the
pandemic from different angles. No less important,
we advocate that any instantiation of GIS should
not be detached from human experiences, and a
more humanistic framework could actively engage
GIS with the entrenched inequity issues in
our society.
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