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Anti-Chinese sentimentincreased during the COVID-19 pandemic,
presenting as a considerable spike in overt violence and hatred directed at
Asian Americanindividuals. However, it is less clear how subtle patterns of
consumer discrimination, which are difficult to directly observe yet greatly
impact Asian American livelihoods, changed through the pandemic. Here
we examine this in the context of restaurants—ubiquitous small businesses
that sell goods that are closely entwined with ethnicity. Using a series of
surveys, online search trends and consumer traffic data, we find that Asian
restaurants experienced an18.4% decrease in traffic (estimated US$7.42
billion lost revenue in 2020) relative to comparable non-Asian restaurants,

with greater decreases in areas with higher levels of support for Donald
Trump. Our findings are consistent with the roles of collective blame,
out-group homogeneity and ethnic misidentification in explaining how
anti-Chinarhetoric can harm the Asian American community, underlining
the importance of avoiding racism and stigmatization in political and public
health communications.

Scholars have long documented patterns of labour discrimination
against people of colour in the United States' ®. These forms of dis-
crimination have substantial negative effects on communities of col-
our, denying social mobility to historically marginalized groups’.
Even as some forms of discrimination have decreased over the recent
decades’, racial discriminationin labour markets remains stubbornly
persistent'®". In this Article, we examine a closely related but muchless
studied economic phenomenon—consumer discrimination against
businesses, especially small businesses associated with Asian Ameri-
cans, during the COVID-19 pandemic.

Historically, marginalized groups have responded to the chal-
lenges of labour discrimination by starting their own businesses
providing unique goods and services. Many Asian immigrants to the
United States achieved economic success using this model by starting
businesses such as laundromats and ethnic restaurants™. In the late
nineteenth century, the United States heavily encouraged Asian immi-
gration to supply cheap labour for manufacturing their burgeoning
railroad system®. These immigrants founded America’s first Chinese

restaurants. By the early twentieth century, both hostility towards
Chineseimmigrants and Americans’ appetite for Americanized Chinese
food had increased substantially”. The 1970s saw a further resurgence
of American interest in ‘authentic’ Chinese food". Although restau-
rant entrepreneurship remains a pathway to economic success for
Asian Americans, discrimination by consumers can negatively impact
the efficacy of this pathway, especially during periods of heightened
anti-Asian sentiment.

Marginalization, stigmatization and even violence towards minor-
ity groups hasbeen afrequent historical response to public health", ter-
rorism" and economic'® events. Although publicblame (that is, rhetoric
from politicians and mainstream media) is typically directed towards
a singular foreign group, domestic hate crimes in response to these
events often scapegoat American minorities and related groups that
aremistakenly targeted. Tragically, Balbir Singh Sodhi, a Sikh American,
was murdered after being mistaken for Arab Muslimin the aftermath
of the 9/11 attacks, and Vincent Jen Chin, a Chinese American, was
murdered after being mistaken for Japanese amidst rising blue-collar
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unemployment and American-Japanese economic competitionin the
early1980s. Research on out-group homogeneity bias” suggested that
peopletendto view out-group members as more similar to one another,
as opposed to in-group members. Adding to this bias, scholars have
identified a cross-race effect—the tendency to recognize faces that
belong to one’s ownracial group while having difficulty differentiating
members of the cross-racial group'®". Furthermore, individuals with
less cross-race exposure are more likely to have prejudicial attitudes
towards other groups®>?. Finally, Asian Americans have historically
been subject to the perpetual foreigner stereotype—the perception
that naturalized or even native-born Americans of Asian descent are
foreign or un-American®***, Taken together, these effects can allow
prejudicial attitudes towards an out-group (Chinese, in our case) to
drive prejudicial actions directed towards US domestic minority groups
such as Asian Americans.

Here we examine the role of consumer discrimination against
Asian businesses in the United States in the context of the COVID-19
pandemic. Previous studies have found that consumer discrimination
substantially decreases small-business ownership and self-employment
among people of colour in the United States” 2%, as does discrimina-
tion by funding sources”. Among small businesses, consumer dis-
criminationis especially salient for restaurants that specialize in ethnic
cuisines, as the food’s ethnic originis a key aspect of product differen-
tiation. Although restaurant entrepreneurship remains a pathway to
economicsuccess for Asian Americans, discrimination by consumers
can negatively affect the efficacy of this pathway, especially during
periods of heightened anti-Asian sentiment. We leverage the COVID-19
pandemicas an exogenous shock torhetoric and attitudes about Asian
Americansin the United States. Soon after COVID-19 began spreading
in the United States, then-President Trump and the Republican Party
began a concerted effort to blame China for the virus. Political and
mediafigures used the phrases ‘Chinavirus’and ‘Kung Flu’ to describe
the coronavirus, in contradiction to World Health Organization (WHO)
guidance® and previous research demonstrating how disease naming
canlead to stigmatization, particularly of marginalized and minority
groups'***2, The effects of this rhetoric did not go unnoticed—the
number of anti-Asian hate crimes spiked during the pandemic®***,
impacting both Chinese Americans and the broader Asian American
community. Self-reports®** and surveys® from Asian American citizens
and business owners have suggested that the community has seen
disproportionate, negative impacts during the pandemic.

Innuendos of ‘uncleanness’ and disease have long been used to
stigmatize marginalized populations andjustify their expulsion. From
blaming European Jews for the bubonic plague in the Middle Ages®* to
claiming that immigrants crossing the southern border of the United
States are ‘diseased’*’, majority groups have long misattributed blame
for diseasesto ‘undesirable’ minority populations. Inthe United States,
the portrayal ofimmigrants as dangerous and diseased shaped immi-
gration policy for decades’**. Modern-day attitudes towards disease
threat are closely related to anti-immigration attitudes*>**. This car-
ries forward into the present with rhetoric falsely trying to tie the
fourth wave of COVID-19illness to undocumented immigrants coming
through the US southern border**.

These stigmas have been especially prevalentin the treatment of
Asian Americans in the nineteenth and twentieth centuries. Medical
examinations of Chinese immigrants arriving at Angel Island were
frequently harsher than those of Europeans at Ellis Island, and the rejec-
tionrate for Chinese immigrants was at least five times higher than for
Europeanimmigrants at Ellisisland". These attitudes extended towards
Asian cultural products in the United States, especially Chinese food.
Although early Chinese restaurants founded in San Francisco during
the California Gold Rush were praised as tasty and economical, theris-
ingtide of Sinophobiasoonled to rumours of the consumption of rats
and snakes as Chinese delicacies, leading to a decrease in the popularity
of Chinese restaurants'?. More recently, the popularization of the term

‘Chinese restaurant syndrome’, based in medically unfounded fears
over the effects of monosodium glutamate®*¢, is another example of
cultural discrimination against Chinese restaurants.

Portrayals of the COVID-19 crisis echoed many of these historical
patterns of negative attitudes and discrimination against this group
in the face of public health concerns. The SARS-CoV-2 virus was regu-
larly referred to as the ‘Chinese virus’ or ‘China virus’, both offline* and
online***°. Donald Trump and Trump-supporting Republicans and media
began to refer to COVID-19 as the ‘China virus’ and explicitly blame the
pandemic on China despite consistent criticism from Asian Americans
and left-leaning media outlets. Between 16 March 2020 and 3 Jan 2021,
Trump used the phrase ‘China virus’ or ‘Chinese virus’ in 54 separate
tweets. This explicit blame on Chinaby the politicians was thenreinforced
and further spread into the mainstream media outlets that rebroadcast
thisrhetoric.Recentresearchhas demonstrated how socialmediaalso has
avitalroleinbuilding and reproducing negative sentiment against mar-
ginalized groups. For example, recent studies have examined the spread
of anti-Muslim sentiment through hashtags on Twitter**2. Similarly, two
studies to date have demonstrated the link between hashtags that used
thelanguage of thisrhetoric (for example, #Chinesevirus) and anti-Asian
sentiments on Twitter’>*. Although establishing a causal relationship
between the political rhetoric and anti-Asian sentiment is beyond the
scopeofour currentresearch, this suggests the possibility that anti-Asian
sentimentinitiated by the political figures may have spread broadly and
quickly on both mainstream media and social media.

Against this backdrop, recent research adds to the growing evi-
dencethat Asian Americans were blamed for the COVID-19 pandemic.
For example, fear of COVID-19 is highly correlated with anti-Asian
attitudes and support for anti-Asian immigration policiesin the United
States’*. Furthermore, an experimental study has shown that empha-
sizing the origin of COVID-19 to Chinaincreased anti-Asian sentiment
and xenophobia>. Following this logic, we argue that the COVID-19
pandemicserved as anexogenous shock—anunpredictable event from
outside the economic system, such as a war, natural disaster, global
pandemic or new technology, that affects economic behaviour—that
gave voice to politicians who were increasingly making explicitly racial
appeals by singling out marginalized groups®, thereby contributing to
theincrease in anti-Asian attitudes within the United States.

Drawing from the psychological theory of blame, we putforth the
idea that, not only was the country of origin directly blamed for the
pandemic, but also other groups that are often mislabelled as Chinese
subsequently became the targets of collective blame. Alicke’s model of
culpable control®” suggests that blame is the outcome of psychological
processes driven by cognitive and motivational biases, which may be
independent of a party’s actual liability”~°. Furthermore, his theory
posits that people may assign blame on the basis of the proximity cri-
teria. To the extent that the associated party is viewed as sufficiently
proximate to the party thatis presumed to be guilty, it is possible that
eventhegroup (thatis, businesses owned by Chinese Americans) thatis
not blamed for the harm may still be cognitively implicated. Although
there were legitimate questions about whether or not food could carry
COVID-19inthe early days of the pandemic, this concern alone would
notbe sufficientif some restaurants were disproportionately affected
by the COVID-19 pandemic compared with others, as there was not a
legitimate concern about any particular type of food. Facing COVID-19
as an exogenous shock and the anti-Asian rhetoric and attitudes that
followed, we hypothesize the following.

H1: during the COVID-19 crisis, Chinese restaurants will see a sub-
stantial decreasein visits relative tonon-Asianrestaurants. Much of the
consumer research onblame spillover hasbeen documentedin the con-
text of brands that were implicated in moral transgressions. This effect
was found tobe more prominent to the brands that consumersidentify
assimilar to the brand that wasimplicated in ethical scandal®®*>. On the
basis of this literature, we further argue that how consumers ascribe
blame on the associated groups may contribute to the struggles of
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Fig.1| China-related searches. a, Google Trends shows sharp increases in
negative searches relating to China during the week of 11 March 2020. The
vertical dashed line represents the Declaration of National Emergency issued

by former US President Donald Trump on 13 March 2020. There were no similar
increases in these searches during the same time period in 2016-2019. b, Google

Trends shows sharp increases in searches relating to Chinese people eating bats
and dogs during the week of 11 March 2020. There were no similar increases in
these searches during the same time period in 2016-2019. There is a substantial
correlation between searches for eating bats and eating dogs, despite the fact
that the dog-eating stereotype has no relevance to the COVID-19 pandemic.

other Asianrestaurants that are not Chinese. This blame spillover may
occur through two channels. First, itis possible that non-Chinese enti-
tieswereincorrectly identified as Chinese, thereby being erroneously
blamed for the pandemic. Second, itis also plausible that non-Chinese
entities were correctly identified (which we call the ‘ethnic misiden-
tification hypothesis’, described below), but viewed as a proximate
entity under the broader umbrella of Asian race and ethnicity, thereby
being categorically avoided. Both possibilities support the idea that
other Asian restaurants will be negatively affected at the early onset
of COVID-19 in the United States, leading to our second hypothesis:
H2: after COVID-19, non-Chinese Asian restaurants will also expe-
rience a substantial drop in visits relative to non-Asian restaurants.
Notably, these portrayals were not spread evenly across the popula-
tion—Republican-leaning news outlets, such as Fox News, were more
likely to blame China for the pandemic compared with other outlets®.
Owing to the prevalence of these narratives among Republican politi-
cians and news sources, we argue that this shock was not homogene-
ously distributed throughout the population. Scholars have long noted
that partisansin the United States tend to follow opinion cues provided
by leaders of their political party®*°¢. Partisans are much more likely to
follow suggestions and absorb information whenitis presented to them
byleadersintheir own party, ascompared to non-partisan figures and
especially figures from the opposing party. This partisan-cuing effect
extends to avariety of topics, including vaccination®, mask wearing®®
and COVID-19 blame attribution®. This suggests that Republicans,
whose party leaders and media outlets engaged in anti-Asian-cuing
behaviour, should be more likely to respond with consumer discrimi-
nation against Chinese and Asian restaurants, leading to hypothesis 3.
H3: areas with greater support for Trump would see alarger rela-
tive decrease invisits to Chinese restaurants compared with areas with
lower support for Trump. Finally, we propose a potential mechanism
for spillovers to non-Chinese Asian restaurants (such as ‘Tiger Belly
Noodle Bar’) of which the names are ethnically ambiguous but could
potentially be classified as Chinese. During the pandemic, anti-China
rhetoric ofteninvoked prejudice and stereotypes such as the eating of
bats or snakes’ and martial arts”, which, while targeted at China, are
common stereotypes of East Asians as awhole. Politicians’ use of these

stereotypes could both activate in-group favouritism and be indicative
of the prevalence of these out-group stereotypes among their con-
stituents. In either case, an activation of group membership has been
shown to change how individuals process and perceive information
about the out-group members, with the potential to increase perceived
out-group homogeneity’> . We therefore predict that Trump voters
who are more exposed to anti-Chinarhetoric from Republican-leaning
news outlets will exhibit decreased differentiation between Asian
ethnic groups and thereby increased chances of misidentification.
Thisyields our final hypothesis.

H4: Trump voters would be more likely to misidentify non-Chinese
Asian restaurants compared with non-Trump voters. We present empiri-
calresults that test these hypotheses within consumer mobility data by
comparing pre- and post-pandemic consumption behaviour, supple-
menting our analysis with search data and a series of surveys to describe
linkages between political rhetoric, consumer sentiment, search and
subsequent consumer trafficbehaviour (Methods). We found clear evi-
dence of sharp attitudinal shifts against China, Chinese Americans and
Asian Americans asawhole during the COVID-19 pandemic. These shifts
have the potential to create economic harm for Asian American com-
munities, as people who have internalized this rhetoric look to avoid
products affiliated or associated with China. Furthermore, Americans
tend to stereotype Asian Americans as foreign, consistently overesti-
mate the fraction of Asian Americans who are ethnically Chinese, and
have difficulty differentiating between Chinese Americans and other
Asian Americans, putting the broad Asian American community at
risk from anti-Chinese sentiment and behaviour. Consistent with our
hypotheses, we document and quantify the disproportionate decrease
inbusiness for both Chinese and other non-Chinese Asian restaurants
during the COVID-19 crisis, suggesting that the increase in anti-China
sentimentincurred not only asocial cost, butalso areal economic cost
to the Asian American community.

Results

Using web search, survey and movement data, we documented and
quantified the impact of anti-China sentiment on both Chinese Ameri-
cans and the spillover effects on other Asian American populations.
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Table 1| Effects of the pandemic on Asian restaurant traffic

Dependent variable: log-transformed visits

Model 1 Model 2 Model 3 Model 4
Is Asianxpost-COVID -0.203
s.e. 0.015
P <0.001
95% ClI -0.232to -0.174
Is Chinesexpost-COVID -0115 -0.115
s.e. 0.014 0.014
P <0.001 <0.001
95% ClI -0.142 to -0.088 -0.142 to0 -0.088
Is non-Chinese -0.288 -0.288
Asianxpost-COVID
s.e. 0.020 0.020
P <0.001 <0.001
95% ClI -0.327 to -0.249 -0.327 to -0.249
Case rate -7224 -7.500 -7.703 -7.296
s.e. 1.383 1.395 1.455 1.397
P <0.001 <0.001 <0.001 <0.001
95% ClI -9.935to -4.513 -10.234 to -4.766 -10.555 to —-4.851 -10.0341to -4.558
Week fixed effects Yes Yes Yes Yes
Restaurant fixed effects Yes Yes Yes Yes
Observations 11,086,220 10,256,567 10,294,852 11,086,220
R? 0.837 0.837 0.837 0.837
Adjusted R? 0.831 0.832 0.832 0.831
Residual s.e. 0.448 (d.f.=10,728,568) 0.448 (d.f.=9,925,678) 0.449 (d.f.=9,962,728) 0.448 (d.f.=10,728,567)

The results of a difference-in-difference regression examining the relative decrease in traffic for Asian versus non-Asian restaurants in the post-pandemic period. Week and restaurant fixed
effects were used to account for parallel time trends and group membership, respectively. Robust standard errors are clustered at the week and restaurant level and are displayed below each
coefficient estimate. Model 4 uses the same unrestricted dataset as model 1, breaking the ‘is Asianxpost-COVID’ interaction into two separate interaction terms for Chinese and non-Chinese

Asian restaurants in the post-pandemic period. Models 2 and 3 exclude non-Chinese Asian and Chinese restaurants, respectively, to ensure that the comparison group is always non-Asian
restaurants. The results show a significant decrease in traffic for Asian, Chinese or non-Chinese Asian restaurants during the post-pandemic period compared with non-Asian restaurants.

First, we used web search data to demonstrate the exogenous shock
of the COVID-19 pandemic on American conceptions of China and
Chinese food. Next, movement data enabled us to measure the effect of
anti-Asian attitudinal shifts on consumer discrimination against both
Chinese and other Asian restaurants, quantifying the economic effect
of anti-Chinese rhetoric on Asian American communities. Finally, we
used survey data to examine different underlying mechanisms that
may influence these shifts.

Web searches confirm a pandemic spike in anti-Chinese
sentiment

Our analysis first established the temporal relationship between the
COVID-19 pandemic and anti-Asian attitudes. We expect that searches
that tie COVID-19 to Chinawould spike during the pandemic (thatis, a
search for ‘Chinavirus’ would not necessarily tell us anything about the
searcher’s attitudes), whereas searches for something like ‘China owns
us’ would be more indicative of anti-Asian attitudes, as they have no
clear relationship to the pandemic. Confirming this, all three categories
of non-COVID-related anti-China searches (that is, searches relating
to China and Communism (political), searches relating to China and
debt (economic), and searches relating to explicit anti-China phrases
(social/stereotypical)) are related to negative attitudes towards China
and stereotypes about Chinese people and culture that predate the
pandemic (Fig. 1a). Our results suggest that search patterns in 2020
looked very different from those in the four previous years. In the case
of Communism searches, we saw a slightly subtler effect, whereby

the overall number of searches for China and Communism was sub-
stantially higher throughout the year, beginning in mid-March. For
searches around debt and explicit anti-China searches, we saw a sharp
discontinuity at the week of 11 March 2020 that was not presentinany
ofthe previous years, despite the United States starting a well-covered
trade war with Chinain2019.

Specifically, we also compared searches for Chinese consumption
of bats versus consumption of dogs. Search interest in Chinese bat
consumptionwas probably driven by media coverage, but consumption
of dogs has norelationship to the pandemic and did not receive media
coverage. Assuch, if we see anincrease in searches for Chinese consump-
tionof dogs, thisis another possible indicator of affirming the negative
stereotypes about China. Searches related to eating animals, presented
inFig. 1b, further underscore these results. Although there were clear,
news-driven spikes for eating bats around the emergence of COVID-19
and again at the beginning of the pandemic in the United States, the
relationship between searches for eating bats and eating dogs is very
clearanddistinct. Dog-eating behaviour had norelationship to the pan-
demic, butis closely related to anti-Chinese stereotypes. These search
patterns show a sharp discontinuity in anti-Chinese sentiment during
the COVID-19 pandemic. Next, we consider the impacts of this shift in
sentiment on the livelihoods of Asian Americansin the United States.

Consumers avoid Asian restaurants during the pandemic
An analysis of consumer mobile device location data using a
difference-in-difference framework indicates that consumers exhibited
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Fig.2|ZIP-code-level heterogeneity in Asian restaurant avoidance by Trump
vote share. ZIP-code-level impact to Asian, Chinese and non-Chinese Asian
restaurants by Trump vote share in 2016. Impact coefficients were calculated for
each ZIP code using the difference-in-difference method using the specification
inequation (1) relative to non-Asian restaurants within the ZIP code. The grey

Trump vote share (2016)

Trump vote share (2016)

shaded region displays the 95% Cl of the mean impact coefficient (blue line) of ZIP
codes with the given level of Trump support, visualized using LOESS smoothing
withspan = 0.5. These plots indicate that the Trump vote share in 2016 correlates
with greater avoidance of Asian, Chinese and non-Chinese Asian restaurantsin
the post-pandemic period.

relative avoidance of Asian restaurants (Table 1). We found that, dur-
ing the period after the onset of COVID-19, Asian restaurant traffic
decreased by a substantial 18.4% (two-sided t-test, P < 0.001, 95% con-
fidence interval (CI) =-15.9% to —20.8%) relative to non-Asian restau-
rant traffic during the same period and after controlling for COVID-19
caserates. Chineserestaurant trafficdropped10.9% (two-sided t-test,
P<0.001,95%Cl=-8.4%to-13.3%), whereas non-Chinese Asian restau-
rant traffic saw a greater (two-sided Z-test for comparison of regres-
sion coefficients, P < 0.001, 95% Cl =12.6% t022.0%) decrease of 25.0%
(two-sided t-test P< 0.001, 95% Cl = -22.1% t0 —27.9%). These patterns
support hypotheses1and 2, which predicted that both Chinese and
non-Chinese Asianrestaurants would experience substantial decreases
in visits relative to other types of restaurants. The decrease in traffic
represents a considerable loss of revenue for Asian restaurants, which
we estimate through a combination of counterfactual simulationand a
back-of-the-envelope calculation. Our calculation indicates that therel-
ative consumer avoidance of Asian restaurants through the pandemic
cost those restaurants US$7.42 billion in foregone revenue in 2020.

Greater Trump supportis associated with alarger dropin
Asian restaurant traffic

Given that former President Trump was a main source of anti-China
rhetoric assigning pandemicblame to China, welook at whether greater
support for Trump was associated withalarger relative drop in Chinese
and, more broadly, Asian restaurant trafficin the post-pandemic period
(hypothesis 3). For this analysis, we use Trump’s 2016 vote share rather
than his 2020 vote share, as his share in 2020 may have been affected
by both regional variation in pandemic severity and perceptions of
his management of the pandemic. As additional robustness, we also
replicate these results using the 2018 election data (Supplementary
Information). We examined heterogeneity in Asian restaurant avoid-
ance by repeating our main analysis at the ZIP-code level, calculating
our difference-in-difference estimation of pandemic trafficimpacts for
(1) all Asian restaurants; (2) Chinese restaurants; and (3) non-Chinese
Asian restaurants; the results are visualized in Fig. 2, and interaction
regressionresults are reportedin Table 2. The ZIP-code-level subsam-
ples replicate our main effects, indicating persistent negative traffic
impacts on Asian restaurants during the pandemic. Furthermore, there
is a visible negative correlation between traffic impact and Trump’s
2016 vote share at the ZIP-code level (Fig. 2). This visual pattern was

confirmed by aregression test: Trump’s 2016 vote shareis a significant
predictor of negative trafficimpact (consumer avoidance) for each of
Asian (two-sided t-test, P< 0.001, 95% Cl =-0.036 to —0.080), Chinese
(two-sided t-test, P < 0.001,95% Cl =—0.027 to —0.075) and non-Chinese
Asian (two-sided ¢t-test, P < 0.001, 95% Cl = -0.056 to —0.110) restau-
rantsas shownin Table 2, which regresses the coefficient of avoidance
at the ZIP-code level on each ZIP code’s voting share in 2016. Finally,
while the average coefficients estimated in Table 1 showed greater
avoidance of non-Chinese Asian restaurants compared with Chinese
restaurants, we observe in Fig. 2 that this trend reverses for ZIP codes
with high Trump support. This provides support for hypothesis 3—that
greater Trump support would be associated with greater avoidance of
Chinese restaurants.

Evidence for consumer discrimination

Consumers blame pandemic spread on Asians and express fear
of Chinese food. We assessed consumer blame for pandemic spread
by asking American respondents a straightforward question: ‘Which
racial or ethnic group do you believe is most responsible for bringing
COVID-19 (also known as coronavirus) into the US (if any)?’ This survey
on consumer blame was run in four waves throughout the pandemic,
and, for the first three waves, we had one iteration of the question
with six possible answers presented in a randomized order: ‘Asians’,
‘Blacks’, ‘Latinos’, ‘Whites’, ‘No racial or ethnic group is responsible’
and ‘Don’t know’. We would expect that, if anything, social desirability
would motivate people to over-respond ‘no racial or ethnic group is
responsible’, but that answer hovers in the low 60s, with a meaningful
(but monotonically decreasing) 27% (wave 1) to17% (wave 4) reporting
that Asians, the most commonly blamed ethnic group, are the most
responsible for pandemic spread. In wave 4 on 15 April 2021, we ran-
domly assigned half of the sample to see a different set of answers to
the same question, againin arandomized order: ‘Chinese’, ‘Japanese’,
‘Italian’, ‘French’, ‘Mexican’, ‘Greek’, ‘Indian’, ‘Thai’, ‘other’, ‘no racial or
ethnicgroupisresponsible’and ‘don’t know’. Even at this late date, 38%
answered that Chinese people are the most responsible for pandemic
spread. Although ‘noracial or ethnic group is responsible’ was the most
popular answer under all of the answer sets and days, anon-negligible
number of Americans blame Asian, and Chinese in-particular, indi-
viduals for bringing COVID-19 into the United States. These results
arevisualized in Fig. 3a.
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Table 2 | Heterogeneity in effects

Dependent variable: traffic impact to restaurant

type
Asian Chinese Non-Chinese
Asian
Trump 2016 vote share  -0.058 -0.051 -0.083
s.e. 0.0M 0.012 0.014
P <0.001 <0.001 <0.001
95% ClI -0.080to -0.075t0-0.027 -0.110to
-0.036 -0.0556
Constant -0.027 -0.029 -0.0M
s.e. 0.005 0.006 0.007
P <0.001 <0.001 0.116
95% ClI 0.017-0.037 -0.041t0-0.017 -0.025to
-0.003
Controls
Median household Yes Yes Yes
income
College education Yes Yes Yes
Percentage population  Yes Yes Yes
white
Percentage population  Yes Yes Yes
Asian
Observations 1,773 10,910 7,723
R? 0.002 0.002 0.004
Adjusted R? 0.002 0.002 0.004
Residual s.e. 0.200 0.208 0.204
(d.f.=11,771) (d.f.=10,908) (d.f.=7721)
F statistic 28.766 (d.f.=1; 19.083 (d.f.=1; 34.523 (d.f.=1;
1,771) 10,908) 7,721)

The heterogeneity in relative impacts to Asian, Chinese and non-Chinese Asian restaurants

is shown. Impact coefficients were calculated for each ZIP code by difference-in-difference
through the specification in Table 1 relative to non-Asian restaurants within the ZIP code

and then regressed on Trump’s 2016 vote share within the ZIP code, controlling for median
household income, college education and racial demographics within each ZIP code. Robust
s.e. values are reported below each coefficient estimate. The coefficient on Trump’s 2016
vote share is negative and significant in each case, reinforcing the correlation between Trump
support and avoidance of Asian restaurants shown in Fig. 2.

Trump voters blamed Asians, in particular Chinese, at much higher
rates compared with Biden voters for the spread of the pandemic.
In the final survey on 15 April 2021, just 12% of Biden voters said that
they blame Asian people, with 32% blaming Chinese people (Fig. 3a).
However, in the same survey, 27% of Trump voters blamed Asian peo-
ple (mean difference, +14 percentage points (pp) versus Biden voters,
two-sided Z-test, P< 0.001, 95% Cl = +4.4 pp to +23.8 pp), and amajority
(56%), blamed Chinese people (mean difference +24 pp versus Biden
voters, two-sided Z-test, P< 0.001, 95% CI = +14.2 pp to +33.7 pp).

We also asked adirect question about fear and risk of contracting
COVID-19:‘When considering delivery food, ordering which (if any) of
the following types of food do you believe presents an increased risk
of contracting COVID-19 (also known as coronavirus) into the US (if
any)?’ This question allowed for multiple answers, and ‘Chinese food’
was very consistently the leading answer with between 15% and 22%
(Fig. 3b). This was between 5 and 9 pp higher than the next answer.
Notably, Biden and Trump voters exhibited a small gap in response
to this fear question (22% versus 25%, respectively), whereas our
restaurant-traffic analysis indicated that avoidance of Chinese and
morebroadly Asian restaurantsis strongly and significantly correlated
with support for Trump. This suggests that blame sentiment may
havehadalarger roleinrestaurantavoidance than fear of contracting
COVID-19 from Chinese food.

Finally, we examined the interaction between perceptions of
Asian homogeneity and directed blame or fear, as shown in Fig. 4.
We asked respondents ‘What fraction of Asians in the US do you think
are ethnically Chinese?” We noted two trends: first, respondents
consistently overestimated the fraction of Asians Americans who
are Chinese (mean survey response, 35% versus 24% actual”). This
is consistent with the predictions of out-group homogeneity bias,
whereby respondents will tend to overestimate the homogeneity of
the out-group. Second, examining respondents who believed that a
majority (50% or more) of Asians in the United States were ethnically
Chinese, we found that this group is also significantly more likely to
believe that Chinese food represented anincreased risk of contracting
COVID-19 (27% versus 16% among respondents who did not think the
majority of Asians are ethnically Chinese; mean difference, +11 pp,
two-sided Z-test, P < 0.001, 95% Cl = +7.0 pp to +14.9 pp) or that Asians
were to blame for the spread of COVID-19 (28% versus 23% among
respondents who did not think that the majority of Asians are ethni-
cally Chinese; mean difference, +5 pp, P=0.020, 95% Cl =+0.0 pp
to +9.6 pp). This second trend supports the relationship between
the perceived homogeneity of Asians as a group and fear and blame
directed towards Asian American individuals.

Searches relating to Chinese food safety increased. To further
investigate the question of fear versus discrimination, we examined
the search patterns around Chinese restaurants and other restaurants
from 2016 t02020. Figure 5 shows that searchers exhibited very differ-
ent search patterns around Chinese restaurants. For regular searches
around restaurant safety, we see alarge spike in the weekimmediately
after Trump’s11March 2020 address. However, for searches relating to
thesafety of Chinese food, the largest spikes came in February and early
March 2020, with the largest spike during the week of 11 March 2020.
These results again support hypothesis 1 and show that people were
thinking about the safety of Chinese restaurants and other restaurants
differently during the pandemic.

Misidentification as a spillover mechanism into non-Chinese Asian
restaurants. Following on from our mobility analysis, we investigated
the potential for anti-China messaging spillovers to create adecrease
in business for non-Chinese Asian restaurants. We specifically exam-
ined confusion among Asian restaurants as a potential mechanism,
motivated by extant literature on out-group homogeneity bias and
a history of attacks against Asian Americans in cases in which attack-
ers were motivated by hatred against one Asian group yet attacked
victims of another Asian group’””. In a separate survey with 2,345
participants, each participant was shownalist of 20 ethnicrestaurant
names (selected from Chinese, Japanese, Korean, Thai, Vietnamese,
Indian, Mexican, Italian and French), randomly selected from real,
mono-ethnicrestaurants within the SafeGraphlocation dataset,and we
asked the participants to categorize each one by its ethnicity. We found
that misidentificationis high: 33% of Asian restaurants areincorrectly
labelled by respondents. The most commonly mislabelled Asian res-
taurants were Korean and Vietnamese, whichwere incorrectly labelled
52% and 47% of the time, respectively. Both of these were most com-
monly mislabelled as being Chinese, consistent with amisclassification
mechanism behind Asian restaurant avoidance.

We also broke down the correct response rate by participants’
2016 and 2020 voting preferences, as shown in Fig. 6. These results
indicate that Trump 2016 and 2020 voters were more likely to misiden-
tify Asian restaurants (36.4% and 35.2% misidentification, respectively)
compared with Clinton 2016 and Biden 2020 voters (30.9% and 31.6%
misidentification, respectively). Two-sided Z-tests for a difference
in proportions comparing Trump versus Clinton voters in 2016 and
Trump versus Biden voters in 2020 indicate that these differences in
misidentification rate are highly significant (P < 0.001 for each), sup-
porting hypothesis 4.

Nature Human Behaviour | Volume 7 | May 2023 | 682-695

687


http://www.nature.com/nathumbehav

Article

https://doi.org/10.1038/s41562-022-01493-6

a Which racial or ethnic group do you believe
is most responsible for bringing COVID-19
into the USA (if any)?
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Fig. 3 |Survey on COVID-19 blame and fear of Chinese food. a,b, The survey
participants were asked the indicated questions on blame (a) and fear (b). For
a, when the answer was ‘Asians’, the full set of other optionsincluded: ‘Blacks’,
‘Latinos’,‘Whites’, ‘No racial or ethnic group is responsible’ and ‘Don’t know’.
When the answer was ‘Chinese’ the full set of other optionsincluded: Japanese’,
‘Italian’, ‘French’, ‘Mexican’, ‘Greek’, ‘Indian’, ‘Thai’, ‘Other’, ‘no racial or ethnic

b When considering delivery food, ordering which (if any) of the
following types of food do you believe presents an increased
risk of contracting COVID-19 (if any)?
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o Chinese food —— Biden voters
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groupis responsible’and ‘don’t know’. The four waves have the following
raw demographics—wave 1, 5May 2020 (57% female; mean age, 43 years; age
s.d.16 years); wave 2,27 August 2020 (55% female; mean age, 42 years; age
s.d., 15 years); wave 3,29 October 2020 (57% female; mean age, 38 years; age
s.d., 13 years); wave 4,15 April 2021 (49% female; mean age, 39 years; ages.d.,
11years)—but were raked to represent US demographics.

Discussion

Our results support the role that the COVID-19 pandemic had in acti-
vating latent anti-Asian sentiment as expressed through consumer
search, survey responses and foot-traffic behaviour. We found empiri-
cal support foreach of our hypotheses, namely that both Chinese and
non-Chinese Asian restaurants saw a drop in traffic during the pan-
demic, that areas with more Trump support saw a larger relative drop
in Chineserestaurant traffic than those with lower Trump support, and
that Trump voters were more likely to misidentify Asian restaurants
compared with non-Trump voters.

A natural question that may arise from our analysis is the extent
towhichthe observed changesin traffic may be driven by supply-side
changes such as Asian restaurants independently deciding to limit
operations versus demand-side changes such as consumer avoidance
of Asian businesses. Although we cannot directly quantify this, we
provide evidence that a mechanism by which our observed drop in
trafficis purely driven by areductionin Asian restaurant operationsis
improbable. Smallbusiness ownerslook to garner revenue to support
themselves, their employees and cover fixed expenses such as rent,
suggesting that a greater reduction in Asian restaurant operations
relative tocomparable non-Asian restaurants in the absence of changes
in Asian restaurant demand would result in unnecessary economic
losses for Asian restaurant owners. Other interviews and anecdotal
reports’ from Asian American business owners also support that lack
of demandis akey impediment. Furthermore, asillustratedinthe sur-
vey analysis, asizable fraction of consumers expressed blame towards
Asians for pandemic spread and fear that consuming even takeaway
Chinese food would present anincreased risk of contracting COVID-19,
reinforcing the major role of the shifting consumer demand for Asian
food. A deeper examination of this question on the relative roles of
supply and demand side explanations for the observed empirical pat-
ternsisapromising area for futureresearch, althoughitis outside the
scope of this study, which focuses on first quantifying the economic
effects of the COVID-19 pandemic and the associated stigmatization
on Asian American restaurants and the corresponding communities.
Stigmatization and pandemic blame are underlying driving factors
under both supply- and demand-side mechanisms that impact the
economic livelihoods of Asian Americans.

Our finding that Chinese restaurant avoidance increased with
Trump vote share suggests that the assignment of pandemic blame
had downstream impacts on consumers’ food-consumption choices.
Asasubstantial fraction of Asianrestaurantsin the United States serve
Chinese food, the finding that Asian restaurants as an average, overall
group saw a decrease in traffic is unsurprising. What is less expected

)

Percentage of respondents

-
r
104 - o /

- \\./

—— Believe Asians are most responsible for COVID-19 —— 5 May 2020
) — — Believe Chinese food has increased risk for COVID-19 —— 27 August 2020
T T T T T T T T T
Dont 5 15 25 35 45 55 65 75 85 95
know

Assumed percentage of Asian Americans
who are ‘ethnically Chinese'

Fig. 4 | Fear, blame and ethnicity perceptions of Asian Americans. Responses
to questions on fear and blame broken down by the perceived percentage of
Asian Americans who are ethnically Chinese from waves1and 2 of the survey (5
May 2020 and 27 August 2020, respectively). Respondents who perceive that
more Asian Americans are Chinese were also more likely to blame Asians for the
spread of COVID-19 in the United States and believed that Chinese food posed an
increased risk of contracting COVID-19.

is that non-Chinese Asian restaurants saw a greater average decrease
in traffic compared with Chinese restaurants at the nationwide level.
In understanding this heterogeneity in effects between Chinese and
non-Chinese Asian restaurants, we again look to Fig. 2 and observe
that ZIP codes with very low levels of Trump support have less of a
negative impact intraffic to Chinese restaurants relative to non-Asian
restaurants in similar locations. Furthermore, the same figure shows
that avoidance of Chinese restaurants is more sensitive to Trump
support than avoidance of non-Chinese Asian restaurants. This is
explored further and reinforced by the results of the three-way inter-
actionmodelinthe Supplementary Information. This probably reflects
how anti-Chinese sentiment became politically polarized during the
pandemic. Although former president Trump had used stigmatized
language to refer to the pandemic, his political opponents such as
then Speaker of the House Nancy Pelosi made efforts to explicitly sup-
port Chinatowns through the pandemic’. We also must recognize the
community efforts of Asian American organizations, such as Welcome
to Chinatown, Send Chinatown Love and Think!Chinatown, among
many more through the pandemic to support Chinatowns, Chinese
American restaurants and Asian American businesses more broadly.
Moreover, mainstream press coverage’®°** tended to focus on how
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Fig. 5| Food safety searches. The vertical dashed line represents the Declaration of National Emergency issued by former US President Donald Trump on 13 March
2020. Google Trends data show that searches relating to concern about the safety of Chinese food peaked earlier compared with searches relating to concerns about

the safety of restaurants in general.

Chinese American businesses and Chinatowns struggled through the
pandemic, which, in combination with the community support organi-
zations described, probably led sympathetic consumers to specifically
identify and support Chinese restaurants during this period. Asian
American advocacy groups and efforts tend to be centred around
urbanareasand more liberal-leaning population centres, which shows
upinourdataaslower avoidanceinareas withlow Trump supportand
affects our observed patterns onaverage avoidance of Chinese versus
non-Chinese Asian restaurants nationwide.

By contrast, we observed aninflection point when Trump support
crosses around 65% and avoidance of Chinese restaurants is greater
than avoidance of non-Chinese Asian restaurants. This is consistent
with our survey results in the previous section, which indicate cor-
relations between political affiliation, pandemic blame towards Asian
Americans, increased perceptions of risk from Chinese and Japanese
food, and indications of outgroup homogeneity (such as overestimat-
ing the proportion of Asian Americans that are Chinese). In the loca-
tions in which our surveys predict the greatest stigma against Asians,
Asian Americans and Chinese food, we do see greater avoidance of
Chinese restaurants compared with non-Chinese Asian restaurants,
andthese levels of avoidance are very high compared with comparable
non-Asianrestaurantsin these areas. For these reasons, we believe that
the patterns of observed heterogeneity reinforce rather than diminish
therole of political racial stigma in driving restaurant consumption.

Recalling our other survey result in Fig. 4, we noted a significant
interactioninthatrespondents who (falsely) believed that amajority of
Asiansinthe United States were Chinese were alsomorelikely toreport
afear that Chinese food represented an increased risk of contracting
COVID-19. We also found that greater Trump support is associated
with bothincreased misclassification of Asian restaurants and greater
avoidance of non-Chinese Asian restaurants (Fig. 2). Taken together,
these results illustrate the linkage between expressions of out-group
homogeneity bias (perceived increased homophily or inability to dis-
tinguishbetween out-groups) and Asian restaurant avoidance attitudes
andbehaviours. These patterns are all highly consistent witha mecha-
nism whereby non-Chinese Asian restaurant avoidance is influenced
by ethnic misidentification as stated in hypothesis 4. However, we
caution that this does not constitute a causal test of the role of ethnic
misidentification or enable usto disentangle the relative roles of misi-
dentification and alternative mechanisms such as collective blame that
arealso correlated with out-group homogeneity.

Finally, a comparison of pandemic blame and food fear survey
results suggests that food safety concerns were probably not the
determining factor behind the disproportionate drop in visits for
Chinese and non-Chinese Asian restaurants among Trump supporters.
Trump voters were relatively comparable to Biden votersin expressing
safety concerns with consumption of Chinese food (25% versus 21%,
respectively), yet Trump voters were approximately twice as likely to

attribute blame for pandemic spread to Asians (27% versus 12%) or
Chinese (56% versus 32%).

In summary, the patterns that emerge are consistent with our
theories on the role of collective blame and outgroup homogeneity
in driving consumer avoidance of Chinese American restaurants and
the spillovers to even non-Chinese Asian American restaurants. Here
we highlight again that amajority (56%) of Trump votersin our 15 April
2021 survey blamed Chinese people for the spread of the pandemic
and, in the between-participants design, approximately half as many
Trump voters (27%) blamed Asians as awhole. At the time of the survey,
COVID-19 cases had fallen considerably from their peak at the begin-
ning of 2021, and yet blame levels remained comparatively robust.
Survey respondents on average overestimated the fraction of Asian
Americans who are ethnically Chinese, and individual respondents who
greatly overestimated the fraction were also significantly more likely
express that Asians were to blame for the pandemic or that Chinese
foodrepresented anincreased risk of contracting COVID-19. The notion
of collective blame holds that feelings of blame extend fromindividuals
orsubgroupsto the collective whole, and that one’s willingness to do so
depends ontheability to see out-groups asahomogeneous, monolithic
entity. The perception of division between in-group and out-group
membership can both reinforce and be reinforced by stereotypes®,
as probably occurred through then-President Trump calling COVID-
19 ‘Kung Flu’, which tied elements of Chinese and more broadly Asian
cultural heritage, persistent stereotypes of Asian Americans® and the
chaotic beginnings of a global pandemic.

Contributions

Our contributions are three-fold. First, we examined the role of
racially salient events in shaping levels of consumer discrimination
against businesses. The accessibility of race as a dominant category
for in-group and out-group distinction has been shown to influence
various outcomes for the minoritized groups, ranging from hous-
ing discrimination against Arab Americans® to evaluative bias and
discrimination against African American job applicants and entre-
preneurs®®, Our research establishes the pandemic-driven blaming
of Asians as one instantiation of mega-threats, referring to negative,
identity-relevant societal events that receive significant media atten-
tion®” in the context of entrepreneurship and consumers. Entrepre-
neurship has historically served as a viable exit strategy for populations
facinglabour discrimination. However, for businesses serving custom-
ersoutside their ethniccommunity of origin, consumer discrimination
can hamper the economic viability businesses. If levels of consumer
discrimination fluctuate based on current events, otherwise-profitable
businesses may quickly become unviable during periods of high dis-
crimination and violence. Furthermore, unpredictability of demand
for the businesses’ products may also serve as a barrier to entry for
potential entrepreneurs.
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Fig. 6 | Asian restaurant misidentification rate by voting preferences.

The misidentification rate of Asian restaurants split on the basis of voting
preferences. An MTurk survey was conducted with 2,345 participants (51.3%
female; mean age, 39.4 years; age s.d., 12.6 years), who were asked to label a
randomly selected sample of real, mono-ethnic restaurants from the SafeGraph
dataset by ethnic group. Trump voters in 2016 and 2020 exhibited 36.4% (95%
Cl=35.3%t037.4%) and 35.2% (95% Cl = 34.1% to 36.3%) misidentification,
respectively. Clinton 2016 and Biden 2020 voters exhibited 30.9% (95% Cl = 30.1%
t031.7%) and 31.6% (95% Cl = 31.0% to 32.3%), respectively. P values were
calculated using two-sided Z-tests for difference in proportions.

Although our results focus on consumer discrimination against
Asian restaurants in the wake of the pandemic, these findings have
relevance in a much broader context. Restaurants are a bellwether
for broader anti-minority-group sentiment and its impact on small
businesses owingto their ubiquity and easy association with an ethnic
group. Other small businesses, such as dental offices, lawyers, doctors
and accountants, are also easily affiliated with an ethnic group due
to typical naming conventions, and our conclusions on how restau-
rant avoidance is not explained by consumer health safety concerns
have substantial implications for consumer discrimination against
these businesses as well. There are numerous historical examples of
anti-ethnic sentiment due to major geopolitical events, including
anti-Arab/Islam and anti-French (Freedom Fries) sentiment in the
aftermath of the 9/11 attacks and anti-Japanese sentiment amidst rising
American-Japanese competitioninthe1980s. However, despite numer-
ousreports of attacks on minorities and anecdotal reports of consumer
discrimination, there are considerable difficulties with quantifying the
impacts that these crises had on minority-group-owned businesses.
Therecent pandemic has coincided with major technological advances
inlocation dataavailability, enabling a granular, quantitative analysis
of theimpacts onsmall businesses and misidentification-related spillo-
vers, which were not possible during previous crises.

Second, our research uncovers consequences that may have
gone unnoticed. Recent research has documented the rise of racial
discrimination and prejudice against Asians and Asian Americans,
which resulted in poorer mental and physical health®® and marginali-
zation®' in these groups. Other studies on anti-Asian discrimination
during the pandemic have relied heavily on data from self-reported
incidents of hate against Asian Americans® and police statistics’ on
violent attacks; by contrast, our study examines more subtle social
and economicimpacts of discrimination thatare highly relevant to the
lives of Asian Americans yet might not rise directly to the level of hate
or violence. This study avoids the selection biases of self-reporting
or police reporting, whereby immigrant groups may be hesitant to
contactauthorities”, and it uses abig-data approachto the question of
discrimination covering hundreds of billions of trips to six million loca-
tions throughout the United States in comparison to the approximately

9,000 self-reported hate incidents and only 279 hate crimes identified
by the FBl against Asian Americans in2020.

Finally, our study contributes to the psychological theories of
collective blame by highlighting the role of ethnic misclassification
inconsumer discrimination. By examining the costsincurred by both
Chinese and non-Chinese Asian restaurants, we capture the process
of blame spillover from businesses associated with one ethnic group
to the larger tangentially related populations. This spillover effect, at
least partly fuelled by the ‘yellow peril’ stereotype for Asians in gen-
eral’* lends support to the theory of collective blame®° that arises
from out-group homogeneity bias and cross-race effects. Our study of
consumer discrimination demonstrates these spillover effects through
ethnic misclassification in an ecologically valid setting. For example,
cross-race effects have been foundin people’s perception of out-group
members’ faces. Our research extends this line of work by showing that
asimilar pattern occurs for consumer perception of out-group-owned
businesses as well. Studying consumer discrimination based in ethnic
and racial misclassification also advances our understanding of the
experiences of individuals and entities that are regularly misclassi-
fied. For example, research on racial misclassification” identified the
negative psychological consequences for American Indians who were
often misclassified as adifferent racial group. Our research stresses the
prominence of a similar mechanism for Asians who are not ethnically
Chinese, and broadens it to encompass social and economic costs.

Limitations

A number of limitations of this research derive from the fact that the
onset of COVID-19 was asingle, unprecedented shock to public health
and the globaleconomy. As previously highlighted, we were unablein
the present data to directly quantify therelative roles of supply versus
demand side explanations for the observed drops in traffic, although
we offer evidence that a purely supply-driven mechanism is unlikely.
Moreover, we cannot entirely disentangle the relative role of political
leaders’anti-Asianrhetoric fromendogenous anti-Asian sentiment aris-
ing from the public health threat itself. History has repeatedly shown
thatblaming marginalized groups for public health crisesis sadly quite
common’*, For example, Irish immigrants were blamed as the bear-
ersof cholera, and Jewishimmigrants were blamed for tuberculosis®.
More recently, African and Chinese cultural habits were also blamed
for the outbreaks of Ebola and SARS”, and Latino individuals were
blamed for the spread of HIN1*. It is possible that anti-Asian sentiment
would have arisen evenin the absence of statements by public officials
targeting Asians. Alternatively, politicians’ statements stigmatizing
the pandemic could be areflection of constituents’ pre-existing beliefs
rather than formative of those beliefs. Although we cannot reliably
create a counterfactual world in which COVID-19 was not followed by
anti-China rhetoric by the US political leaders, this is a ripe area for
future research to further examine the relative importance of differ-
ent triggers for anti-Asian sentiment, discrimination and behaviour.

Conclusion

Here we examined the effects of anti-Asian sentiment on consumer dis-
crimination against restaurants associated with Asian Americans. Lever-
aging and documenting the COVID-19 pandemic as an exogenous shock
toanti-Asian sentiment, we found a marked and substantial decrease in
visits to both Chinese and non-Chinese Asian restaurants. Consistent
with partisan-cuing theories, we found that this effectis most prominent
inareas with more Trump voters. Although Trump voters were not more
likely to express safety concerns with consumption of Chinese food, they
were significantly more likely to attribute blame for pandemic spread to
Asian or Chinese people. This suggests that anti-Asian sentiment drove
restaurant avoidance beyond perceived risk of contracting COVID-19.
Finally, we examined a potential driver of spillovers to non-Chinese Asian
restaurantsinethnic misidentification. Consistent with our hypotheses,
survey responses showed thatindividuals who incorrectly believed that
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the majority of Asian Americans were Chinese also expressed greater
fear of Chinese food, and Trump support was a strong and significant
positive predictor of avoidance of non-Chinese Asian restaurants and
ethnic misidentification of Asian restaurants. Taken together, these
findings indicate that anti-China sentiment—regardless of whether it
was driven by fear or anger—triggered by COVID-19 and reinforced by
US political rhetoric had a substantial role in consumer discrimination
against Asian-owned restaurants.

Concerns about rising anti-Asian discrimination extend far beyond
the consequences of the COVID-19 pandemic. Asian Americans have
made up the plurality of immigrants to the United States since 2008
(ref.100). Historically, the large increases in California’s Chinese immi-
grant population during the nineteenth century were swiftly followed
by asharpincrease inanti-Asian sentiment and discrimination, which
persisted even after legislation stopped the flow of new immigrants
from Asia'?'°!. Inaddition to this historical example, recent research'*
has found that, as minority groups increase in rank in terms of their
relative size (for example, to the largest minority group within acom-
munity), negative attitudes and violence towards these minority groups
increase as well. Together with our own findings, these examples sug-
gest that the United States may be entering alonger period of increased
anti-Asian sentiment, which makes understanding the effects of dis-
crimination against this group even more important.

Finally, although this research focuses on stigmatization and
discrimination against Asian Americans, the findings have broader
implications for public policy and communications strategy. Given
the long history of stigmatization, discrimination and violence after
major world events, this research underlines the responsibility of
policymakers and officials to carefully consider the risks to minority
and marginalized communities before responding.

Methods

Our research complies with all relevant ethical regulations. The Insti-
tutional Review Board for Health Sciences and Behavioral Sciences at
the University of Michigan reviewed the survey studies and determined
thatthey were exempt from further review. The anonymized and aggre-
gated datadonotinvolve ‘human subjects’ as defined. The participants
were compensated for their time, and informed consent was obtained
fromall of the human participantsin our surveys.

Data overview

We used four main data sourcesto determine the relationship between
COVID-related anti-Asian sentiment and consumer discrimination
against restaurants, including Google Trends, SafeGraph aggregate
mobility data, surveys on anti-Asian attitudes and a survey on restau-
rant ethnic misidentification.

Tobroadly summarize, we used the web search datafrom Google
Trends covering January 2016 to August 2020 to highlight the nature
of the exogenous shock to American conceptions of China and Chi-
nese food during COVID-19. We analysed movement data provided by
SafeGraph over the period 4 November 2019 to 7 June 2020 to directly
measure consumer discrimination in the form of visits to Asian (includ-
ing both Chinese and non-Chinese) and non-Asian restaurants, sup-
plementing our analysis with US elections and census data to examine
heterogeneity in measured effects. We then turned to understanding
the underlying psychological mechanisms behind these forms of dis-
crimination. We gathered survey data from 4,000 Americans (in four
waves fielded 5 May 2020, 27 August 2020, 29 October 2020 and 15
April2021) to determine whether they blamed Chinese and other Asian
American populations for COVID-19, and how this blame related to their
beliefs about Chinese food safety. Finally, we used a survey of 2,345
Americans collected from 27 March 2021 to 8 May 2021 to understand
whether the spillover effects were driven by ethnic misidentification
of other Asian restaurants as Chinese restaurants. The full list of survey
questions are provided in the Supplementary Information.

Searchdata

Weekly search data on US searchers from Google Trends enabled us to
examine the role of the COVID-19 pandemic as an exogenous shock to
anti-Asiansentiment during 2020. Google Trends data have been shown
to be a powerful measure of racial animus'® that correlates strongly
with awide variety of outcomes, including electoral'®* and health out-
comes'®. Supplementary Table 3 provides the full information on
the search queries that we examined, which can be broadly classified
into anti-China and food-safety related. We examined these queries at
the weekly level from January 2016 to August 2020. Although there is
occasional seasonality within search data (for example, people show-
ing a special interest in Chinese food on Christmas Day), comparing
searches over the course of five years eliminates the possibility that
any patterns that we see in 2020 are the result of seasonal fluctuations.

Aggregate consumer mobility data

We analysed aggregate consumer mobility data provided by the firm
SafeGraph using an observation period from 4 November 2019 to 7
June 2020. SafeGraph captures mobile device location datacombined
withlabels defining the perimeters of approximately 5 million points of
interest (POI) across the United States to generate weekly aggregated
counts of visitors to each POI. We filter the week-POl aggregated visit
counts to isolate data from 381,692 unique restaurant locations. We
focused on restaurants specifically owing to their ubiquity, ease of
affiliation between the business and a particular ethnic group, the
increase in food-safety-related searches following COVID-19, and his-
torical and contemporary use of food stereotypes as an outlet for
xenophobic sentiment.

Attitudinal survey data

Werantwo samples of1,000 respondents for the same set of questions
(noted as survey 1) conducted on 5 May 2020 (57% female; mean age,
43 years;ages.d., 16 years) and 27 August 2020 (55% female; mean age,
42 years;ages.d., 15 years) and aslightly updated version (survey 2) on
19 October 2020 (57% female; mean age, 38 years; age s.d., 13 years).
We ran afinal survey, also 1,000 respondents (49% female; mean age,
39 years; ages.d., 11 years),on15 April 2021 (survey 3). The multi-waves
were designed to capture the trendsin our core questions of sentiment
and behaviour as the pandemic progressed. Surveys were conducted
within native advertising units in amix of mobile applications on both
iOS and Android, and in both mobile and desktop web experiences,
using the Pollfishinterface and delivery mechanism. The participants
were atleast18 years old, and were randomly selected from the pool of
eligible respondents. We asked a total of 25 questionsinsurveyland 18
questions in surveys 2 and 3 (see the Supplementary Information for
a full list of questions, including both exploratory questions as well
as specific questions to be used in this paper). These survey results
were raked toreflect national Census estimates of key demographics.

Restaurant confusion survey data

We ran a separate survey study from 26 March 2021 to 8 May 2021 to
examine the degree to whichindividuals distinguish between various
Asianrestaurants. A total of 2,345 American participants (51.3% female;
mean age, 39.4 years; age s.d., 12.6 years) who were eligible to vote
in 2016 and 2020 were recruited through Amazon Mechanical Turk
(MTurk). The 2,000 restaurants in the pool were chosen in a strati-
fied random sampling from among mono-ethnic restaurants in the
SafeGraph dataset. Each participant was asked to classify arandomly
selected set of 20 restaurants based on name alone from the pool
of 2,000 real restaurants. Our stratification was chosen to balance
between the most common ethnic restaurant cuisines while oversam-
pling Chinese restaurants, as they were the focus of messaging and
food safety concerns. The sample included 400 Chinese restaurants
and 200 each of French, Indian, Italian, Japanese, Korean, Mexican,
Thaiand Vietnamese restaurants. The participants were also asked to

Nature Human Behaviour | Volume 7 | May 2023 | 682-695

691


http://www.nature.com/nathumbehav

Article

https://doi.org/10.1038/s41562-022-01493-6

self-report their gender, age, ethnicity and voting preferencesinboth
the 2016 and 2020 American presidential election.

Panel regression model for measurement of pandemic traffic
impacts

Our analysis of the consumer mobility data follows a
difference-in-difference framework, measuring the differentialimpact
of the onset of COVID-19 on visits to Asian versus non-Asian restaurants.
This analysis controls for persistent differences in traffic for each
restaurant and common temporal shocks. Specifically, we estimate
the following equation:

logVisits; = By x I(Asian; x postCOVID,) + 8, x CaseRate;, + 17; + 6, + €
0

In this model, i indexes restaurant locations and ¢t indexes the
weeks from 4 November 2019 to 7 June 2020. logVisits, is the natural
log of the visit count to restaurant i in week ¢, and CaseRate;, is the
number of per capita reported cases of COVID-19 in week ¢ for the ZIP
codejcontaining therestauranti. Our difference-in-difference measure
of interest is 8, which captures the interaction between whether the
restaurantiis classified asan Asian restaurantand whether the time tis
after13 March 2020—the major onset of COVID-19 inthe United States
and declaration of National Emergency. n; denotes restaurant-level
fixed effects capturing persistent differences in traffic for each restau-
rant location. These ;values collectively capture differences between
Asianand non-Asianrestaurants, and therefore replace the need foran
indicator on Asian restaurants in the typical difference-in-difference
specification. §,captures common temporal shocks to traffic, such as
ifoutdoor dining restrictionsimpacted all restaurants post-COVID or
ifthere was areduction in traffic due to national holiday.

This regression framework enables us to estimate the average traf-
ficimpact of the pandemic to Asian restaurants relative to non-Asian
restaurants. Our specification is log-linear and, therefore, the esti-
mated impact coefficient of —0.2013 can be interpreted as us observ-
ing an average decline in traffic of 18.4% (e *?°®* =1- 0.184) for Asian
restaurantsin the post-COVID period when holding all other variables
equal. This procedureis replicated to focus on the subsets of Chinese
and non-Chinese Asianrestaurants, holding the comparison group of
non-Asian restaurants each time. Finally, the heterogeneity analysis
calculates theimpact coefficients separately for each ZIP code. These
coefficients are visualized in Fig. 2 and regressed on the Trump 2016
vote share within the ZIP code while controlling for ZIP code median
household income, college education and racial demographics to
generate the results observedin Table 2.

We used a counterfactual simulation and back-of-envelope calcula-
tions to extrapolate the measured drop in Asian restaurant trafficinto
dollar terms. We simulated a counterfactual inwhich Asianrestaurants
suffered norelative traffic penalty versus non-Asian restaurants after
the onset of COVID-19 by setting the interaction term in our regres-
sionmodelto zero. The model predicts that an additional 4.01 million
SafeGraph-recorded visits to Asian restaurants would have occurred
during our post-pandemic onset observation period, or an additional
13.2 million SafeGraph visits when prorated through the end of 2020.
To perform the back-of-envelope calculation, we make the necessary
and simplifying assumption that each restaurant’s revenue is directly
proportional toits SafeGraph traffic. The US Census Bureau estimates
that total US restaurant revenue was US$584 billion in 2020 (ref. 105),
whichis allocated evenly across the estimated 1.04 billion SafeGraph
restaurant visitsin2020. We therefore arrive at our estimate that Ameri-
can consumer avoidance of Asianrestaurants led to $7.42 billionin lost
revenue for those businesses in 2020.

Reporting summary
Furtherinformation onresearch designisavailablein the Nature Port-
folio Reporting Summary linked to this article.

Data availability

The aggregated consumer mobility data used in this study are derived
from the Weekly Patterns and Core Places datasets provided under a
free academic license from SafeGraph; however, license restrictions
donot allow for the datasets to be made publicly available. Academic
researchers can request free access to SafeGraph data through their
Dewey partnership program (https://www.safegraph.com/blog/
safegraph-partners-with-dewey). The survey data were collected for
this study through Pollfish and Amazon Mechanical Turk and are avail-
able online (https://osf.io/gazwb/?view_only=cafc11d21236433caa37
81748416fa9d). Finally, this study uses publicly available datasets on
Google search (https://trends.google.com/trends/) COVID-19 cases
(https://www.nytimes.com/article/coronavirus-county-data-us.html),
US Censusinformation (https://www.census.gov/data.html),and 2016,
2018 and 2020 US electionresults (https://electionlab.mit.edu/data).
Source data are provided with this paper.

Code availability

Analysis of the consumer mobility data was performed using Rv.4.0.3
and Python v.3.8.3. Analysis of survey data was performed using R
v.4.0.3. Analysis of online search data was performed using R v.4.0.2
and Python v.3.5.2. All analysis code used in this study has been
deposited at the Open Science Framework repository (https://osf.io/
gazwb/?view_only=cafc11d21236433caa3781748416fa9d).
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Study description This study combines observational data on consumer traffic and search with survey data regarding attitudes towards ethnic groups
and restaurant categorization. All data are quantitative.

Research sample Our consumer mobility data is derived from the Weekly Visits and Core Places datasets from the firm SafeGraph. Based on the firm's
descriptions, this data aims to be representative of mobile device users in the US. Online search data is derived from US Google
Search Trends. We believe this data is representative of online search patterns in the US.

Lastly, our surveys on attitudes towards ethnic groups and restaurant categorization utilized platform standard recruiting tools to
recruit representative samples of respondents on the platform. For these studies, participants were at least 18 years old, and
recruited from the pool of eligible Pollfish (Wave 1 5/5/20: 57% female, age mean 43, age s.d. 16, Wave 2 8/27/20: 55% female, age
mean 42, age s.d. 15, Wave 3 10/29/20: 57% female, age mean 38, age s.d. 13, Wave 4 4/15/21: 49% female, age mean 39, age s.d.
11) and Amazon Mechanical Turk respondents (51.3% female, age mean 39.4, age s.d. 12.6) in the US.

Sampling strategy We used the standard recruiting tools (convenience sampling) in recruiting participants for both online surveys (attitudinal survey &
restaurant categorization survey data) on the online platforms Pollfish and Amazon Mechanical Turk that match researchers with
virtual workers/survey takers. We did not perform any sample size calculation, and instead we erred on the side of caution and
collected conservatively large samples of 4,000 and 2,345 respondents for our attitudinal & restaurant confusion surveys,
respectively. These figures would allow us to make precise inferences even when examining individual waves (1,000 per wave on
attitudinal surveys) per recommendations of Krejcie, R. V., & Morgan, D. W. (1970). Determining sample size for research activities.
Educational and Psychological Measurement, 30, 607-610.

Data collection All survey data have been collected online using mobile devices or personal computers remotely. Experimenters were not blinded to
study hypotheses.
Timing Pollfish surveys on attitudes towards ethnic groups were taken on 5/5/20, 8/27/20, 10/29/20, and 4/15/21.

The Amazon Mechanical Turk survey on restaurant ethnic classification was collected between 3/27/21 and 5/8/21.
Google Trends Data was gathered on August 2020, querying data spanning Jan 2016 through August 2020.

The SafeGraph aggregated consumer mobility data spans Nov 4, 2019 - June 7, 2020.

Data exclusions No data were excluded.
Non-participation No participants dropped out/declined participation.
Randomization Participants in the restaurant confusion study were randomized to see different sets of restaurant names for labeling.

Participants in the consumer blame/food safety attitudes study were randomized to see racial groups (blame question) and cuisine
types (food safety question) in a randomized order.
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Materials & experimental systems Methods

Involved in the study n/a | Involved in the study
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Dual use research of concern

Human research participants

Policy information about studies involving human research participants

Population characteristics Average age of survey respondents was 39.4, 51.3% female. See above for additional detail.

Recruitment Survey participants were recruited from available respondents on Pollfish and Amazon Mechanical Turk utilizing their
standard recruiting tools. We do not anticipate significant selection bias in this recruitment process which would have impact
our results.

Ethics oversight The IRB HSBS at the University of Michigan has reviewed the two studies and determined that they were exempt from IRB

review (Attitudinal survey data: HUM00180988; Restaurant confusion survey data: HUM00195836).

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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