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Local economic benefits increase positivity
toward foreigners
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Can exposure to discernible economic benefits associated with the presence of a high-socioeconomic status immigrant group
reduce xenophobic and antiforeigner attitudes? We explore this question using the case of Chinese internationals in the United
States and an exogenous influx of foreign capital associated with their presence. Using a difference-in-differences design with
panel data, along with analyses of pooled cross-sectional data, we find that immigration attitudes, as well as views towards
China, became more positive over time among Americans residing in locales whose economies were stimulated by Chinese
foreign investments. Our findings have implications for research on public attitudes towards immigration in an era of growing
flows of high-socioeconomic status immigrants to the United States and other immigrant-receiving nations.
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o what extent does exposure to discernible economic benefits associated with the presence of a high-socioeconomic
status (SES) immigrant group reduce xenophobic attitudes?
Scholarship on immigration politics over the past decade has produced a robust body of evidence that citizens in the United States
and other immigrant-receiving nations strongly prefer high- over
low-SES migrants1–3. The primary explanation offered for this is that
citizens’ preference for high-SES immigrants is due to economic
sociotropic considerations: high-SES immigrants are believed to
generate more economic benefits (for example, strengthening the
economy and increasing tax revenues) and impose fewer costs (for
example, driving down wages and consuming public resources)
than low-SES immigrants.
One critical and testable implication of this research is that
the xenophobic and antiforeigner sentiment present among the
populace in many immigrant-receiving nations may be abated by
exposure to economic benefits brought about by the presence of
high-SES immigrants. What is distinctly missing from the literature, however, is a study that offers an empirically rigorous test of
whether or not citizens react positively to a discernible economic
benefit generated by the presence of high-SES immigrants. In this
study, we provide such a test, focusing on an important economic
benefit associated with the presence of high-SES Chinese immigrants—foreign capital—and assessing whether Americans residing
in locales whose economies were stimulated by an exogenous influx
of Chinese foreign capital became less hostile to immigrants generally, and to China specifically, as a result.
We use new administrative data on the annual number and location of Chinese international students4—an empirical proxy for
recent exposure to the investments—and combine these data with
national panel survey data spanning 2010 to 2014. The linchpin
of our research design is the start of a nationwide anticorruption
campaign in China in November of 2012 that stimulated an exogenous shock in the influx of capital from China to the United States
in the form of foreign real estate investment (FREI). This influx of
FREI was distributed mainly to locales housing affluent Chinese
international students and led to substantial increases in housing
values, which have been shown to provide local benefits such as
increased consumer spending5–7, firm investments8, employment9

and economic growth10. These local benefits were especially critical in many US regions that were still recovering from the housing
market crash of the late-2000s11. For example, media reports illustrate how local governments and companies in Texas were not only
aware of the tax-revenue and consumer-spending benefits that followed Chinese FREI but that they even approved development projects and introduced direct flights to court Chinese buyers12. Reports
also depict how local real estate agents have associated the growth
in home purchases with Chinese buyers ‘whose children attend, or
plan to attend, nearby colleges’ and recommended buying ‘where
the Chinese are buying because they perpetuate the price increase’13.
Furthermore, even university administrators have assisted parents
of Chinese international students who were seeking to purchase US
homes12. Indeed, while the academic and political discourse on the
benefits of high-SES immigration often centres on their provision
of occupational skills, talent and entrepreneurship14, an increasingly
important economic benefit associated with high-SES immigrants
is foreign capital—particularly given the growth of financial globalization. The economic benefits stemming from such capital investment are the focus of this study.
Leveraging the shock, we use a difference-in-differences (DiD)
analysis with panel data to assess whether Americans exposed to
Chinese foreign investment became more positive toward foreigners following the sudden inflow of capital. We then complement
this analysis with an investigation of pooled cross-sectional data.
Overall, we find that xenophobic sentiment—specifically, immigration attitudes, as well as views toward China—became more positive
over time among Americans residing in locales whose economies
were stimulated by Chinese FREI. Importantly, a range of placebo
tests rules out the possibility that our findings are driven by pretreatment trends, unobserved local features, or untheorized temporal shocks. Finally, consistent with previous research15, the effects
seem to be driven by sociotropic concerns as opposed to naked selfinterest: there is limited evidence of a difference in how homeowners and non-homeowners responded to Chinese FREI, even though
homeowners experienced the most capital appreciation. Indeed, we
uncover suggestive evidence that the effect of Chinese FREI exposure on attitudes toward foreigners may be driven by the communotropic benefits it engenders. Specifically, we demonstrate through
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a series of DiD analyses that Americans residing in locales exposed
to Chinese FREI witnessed greater increases in median income,
employment, new business establishments and consumer spending
than those residing in locales not exposed to Chinese FREI.
These findings contribute to a growing literature that uses a
design-based, case-driven approach to assess the impact of immigration on natives’ attitudes and political behaviour16. Importantly,
while these previous studies explore the causal effect of an influx of
people (immigrants), we analyse the causal effect of a discernible
economic benefit (foreign capital) associated with the presence of
people (high-SES immigrants). While our study focuses on the US
case, global trends in Chinese FREI suggest that our findings may be
generalizable beyond the United States. Many developed economies
such as the United Kingdom, Canada and Australia experienced a
similar surge in Chinese FREI and an associated boost in their local
economies during the same period17. Given that (1) the United States
is one of the most preferred destinations in the world for Chinese
homebuyers18, (2) Chinese immigrants are strongly associated with
the model minority stereotype and (3) Chinese economic investments in the United States expanded at a crucial time in the wake of
the Global Financial Crisis, our findings should provide insights on
the upper bound of a positive communotropic effect of higher-SES
immigrants (a ‘most likely case’). As such, this study is well-designed
for identifying mechanisms that heretofore have been difficult to
observe. If we fail to find evidence for economic benefits as a key
explanatory variable even in this most likely case, then it suggests
that the literature’s focus on this mechanism may be misguided.
To be sure, prior research documents how exposure to Asian
immigration reduces xenophobic attitudes19–22. This work, however, relies on model-based approaches using cross-sectional data
that are susceptible to concerns over omitted variable bias linked
to residential self-selection. Other research has examined the effect
of local contextual features such as fiscal pressure23 and local economic forces24. However, the independent variables in these studies
are endogenously selected domestic policies. The uniqueness of our
study is that we examine the effect of an exogenous shock in capital
investments generated from external (push) factors rather than internal (pull) factors generated by domestic politics. Finally, our findings
are relevant given demographic patterns in the United States. Over
the past 10 years, immigration from Asia has surpassed Latino immigration and Asian-Americans are forecasted to be the largest ethnic
minority group by mid-century25. Relevant to the study of the politics
of immigration, the rise in Asian immigration has meant growth in
the population of high-SES immigrants—and the potential influx of
foreign capital and associated economic benefits.
Here, we present results based on two independent studies we
conducted. Demonstrating similar findings across two independent
datasets yielding distinct analytic approaches increases our confidence in the findings and reduces the possibility that we have found
a result due to chance alone. In the discussion, we note various limitations of the study, including our use of proxy measures for xenophobic attitudes.

Results

Study 1. We first present the results of Study 1, the analysis of panel
data from the Cooperative Congressional Election Study (CCES).
As shown in Fig. 1a, the DiD estimate of Chinese FREI exposure
( β3 from equation (3)) is –0.50 (P = 0.04, two-tailed, 95% confidence interval (CI) = –0.97 to –0.03; see Supplementary Table 4
for details). This suggests that a one-unit increase in Chinese FREI
exposure makes people more pro-immigration by 0.50 percentage
points. Given that the range of the Chinese FREI exposure variable
is 7.4 units, this suggests an overall effect of 3.7 percentage points.
How big is this in substantive terms? The effect of moving from
the bottom to the top category of education—arguably the strongest predictor of immigration attitudes15—is 28.5 percentage points.
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Hence, the effect of Chinese FREI exposure is ~13% of the effect of
education. As shown in Fig. 1b, the DiD estimate from equation (4)
based on an alternative operationalization of our exposure variable
is similar in size but more imprecisely estimated and not statistically
significant at the P = 0.05 level (0.41 percentage points, P = 0.07,
95% CI = –0.86 to 0.03).
To assess the robustness of these results, we conduct a variety of
placebo checks. First, we perform temporal placebo checks. For a
placebo version of equation (3), we see if changes in Chinese FREI
exposure between 2012 and 2014 predict attitude change between
2010 and 2012—before the anticorruption campaign was implemented. As shown in column 1 of Supplementary Table 5, this DiD
estimate is statistically insignificant and the opposite sign of what we
present in Fig. 1. Similarly, when we fit a version of equation (4) in
which we predict the change in attitudes from 2010 to 2012 with the
2012-level of Chinese FREI exposure, we again find that the estimate
is oppositely signed and statistically insignificant (see column 2 of
Supplementary Table 5). Finally, we also conduct similar analyses
as in equations (3) and (4) except only examine changes between
2010 and 2012—when there was no anticorruption campaign—as
opposed to changes between 2012 and 2014. Again, we observe
insignificant and oppositely signed point estimates (see columns 3
and 4 of Supplementary Table 5). The results point to an effect of the
anticorruption campaign per se as opposed to general secular trends
in both Chinese undergraduate mobility and immigration attitudes.
Next, we conduct placebo tests using international student populations demonstrated in the Methods to be unrelated to the geographic distribution of Chinese FREI in the United States—namely,
Indian undergraduates and Chinese graduate students. First,
we re-estimate equations (3) and (4) but use the log of the number of Indian undergraduates. Note that there was no exogenous
policy change by the Indian government in 2013 related to FREI.
Further, if our estimates are simply picking up an unobserved feature of localities, then the number of Indian undergraduates should
produce a similar effect since Indian and Chinese undergraduates
tend to target similar universities. For example, among the top 100
universities Chinese international undergraduates have enroled in
since 2000, 52% overlap with the top 100 universities for Indian
international undergraduates. In contrast, there is only a 25% overlap in top universities between Chinese and Canadian international
undergraduates4. As shown in columns 1 and 3 in Supplementary
Table 6, the point estimates associated with the interaction terms
are smaller and statistically insignificant when focusing on Indian
undergraduates instead of Chinese undergraduates. We also estimate models using Chinese graduate students instead of Chinese
undergraduate students. Chinese graduate students, who are mainly
covered by fellowships/grants and whose families are less capable
of investing26, represent a different population who were generally
unaffected by the anticorruption campaign. As shown in columns
2 and 4 of Supplementary Table 6, the point estimates associated
with the interaction terms are small and statistically insignificant.
The null effects for Chinese graduate students show that the effects
of Chinese undergraduate students are due to Chinese FREI per se
and not some untheorized temporal shock that caused attitudes to
become more positive in places housing Chinese internationals in
general—as such an unobserved shock would affect attitudes in contexts housing Chinese graduate students as well. Instead, the effects
are confined to affluent Chinese international undergraduate students, who are uniquely linked to FREI and increasing home values.
Lastly, we explore the potential mechanisms underlying the main
result. As an important caveat, firmly establishing mechanisms is
extremely difficult in social science research27. Hence, these findings
should be viewed as more tentative. We test two competing mechanisms: (1) the FREI shock increased positive views towards foreigners because it improved personal financial positions (pocketbook
considerations) and (2) the investment shock increased positive
Nature Human Behaviour | www.nature.com/nathumbehav
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Fig. 1 | The effect of Chinese FREI exposure on individual attitudes. a, CCES panel data for 2012−2014 anti-immigration attitudes showing the DiD effect
of Chinese international undergraduate students: CCES estimates using concurrent (n = 17,264) and 2012 (n = 17,264) measures of Chinese FREI exposure.
b, Pew cross-sectional data for 2008−2015 perceived China threat showing post-shock difference in effect of Chinese international undergraduate
students: Pew estimates from baseline (n = 7,526), extended (n = 6,743) and full (n = 6,730) model specifications, respectively. Both a and b show point
estimates and 95% CIs. See Supplementary Tables 4 and 12 for details of model specifications and estimates.
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Fig. 2 | Potential mechanisms: substantive effects of Chinese FREI exposure. a–e, The graphs show point estimates and 95% CIs for CCES respondents
(a) and CCES ZIP codes (b–e). Effects are based on 1,000 Monte Carlo simulations when increasing Chinese FREI exposure from 1 s.d. below the mean to
1 s.d. above it. The simulations use the empirical distribution of the data (a, n = 15,118; b, n = 11,961; c, n = 11,956; d, n = 11,959; e, n = 11,961) and full model
specifications. See Supplementary Tables 7–11 for details on model specifications and estimates.

views because it improved the local economy in which people
resided (communotropic considerations).
We find little evidence for the first mechanism—that residents
affected by Chinese FREI exposure became more pro-immigrant
simply due to their material interests as property values increased.
The housing market crash of the late-2000s sent many households
into negative equity on their homes (the principal value of the mortgage is greater than the value of the property). Thus, it is possible
that ‘underwater’ homeowners became more pro-immigrant as the
surge in Chinese FREI helped them climb out of negative equity. In
column 2 of Supplementary Table 7, we fit a model analysing whether
the Chinese FREI effect differs between homeowners who owned a
property throughout the panel and other respondents. We also control for demographic characteristics that may be correlated with
homeowner status. We find that the effect of Chinese FREI exposure
on anti-immigration attitudes is not significantly different between
homeowners and non-homeowners. The interaction term between
homeowner status and FREI exposure is not statistically significant at
the P = 0.05 level (β = 1.17, P = 0.08, 95% CI = –0.16 to 2.51) and the
opposite sign of what would be expected if self-interest was driving
the result. Fig. 2a presents the size of the substantive effects for each
group when increasing Chinese FREI exposure from 1 s.d. below the
mean to above. Overall, the finding is consistent with research that
has shown that homeowners and renters often share similar political
preferences when it comes to issues involving housing28.
Nature Human Behaviour | www.nature.com/nathumbehav

However, we do find evidence consistent with the second mechanism described above—increased exposure to Chinese FREI strengthened CCES respondents’ local economy between 2012 and 2014. We
use four different ZIP-code level measures of the strength of CCES
respondents’ local economy: employment rate, median household
income, the number of business establishments and the number of
new vehicle registrations. We rely on the US Census Bureau for data
on the first three measures and acquired data for the fourth measure
from Hedges & Company. The fourth measure follows a well-established literature in economics that uses new vehicle registrations
to proxy for levels of local consumer spending6. In Supplementary
Tables 8–11, we fit DiD models similar to our previous analyses but
substituting in these four measures as the outcome variable to analyse whether Chinese FREI exposure strengthened CCES respondents’ local economy. We also control for ZIP-code characteristics
that may be correlated with both Chinese FREI exposure and the
strength of the local economy. Fig. 2b–e presents the main results.
Substantively, we find that increasing exposure to Chinese FREI
from 1 s.d. below the mean to above (increasing the ZIP-code population of Chinese international undergraduate students from around
1 to 13) increases a CCES ZIP code’s (1) employment rate by 0.45
percentage points (95% CI = 0.34–0.57, 0.05 s.d. of the outcome), (2)
median household income by US$603 (95% CI = 401–803, 0.03 s.d.
of the outcome), (3) number of business establishments by 2.02
(95% CI = 0.70–4.12, 0.004 s.d. of the outcome) and (4) number of
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Study 2. We now turn to Study 2, which analyses pooled cross-sectional survey data collected from 2008–2015 by the Pew Research
Center. Overall, we find that, across various model specifications
and estimators, increased exposure to Chinese FREI reduces
respondents’ perceptions of threat from China. Fig. 1b summarizes the main results (see Supplementary Table 12 for details). For
example, estimates from the full ordinary least squares (OLS) model
specification (equation (5)) show that a one-unit increase in exposure to Chinese FREI reduces respondents’ perceived level of threat
from China by around 0.04 units (on a linear scale, P = 0.03, twotailed, 95% CI = –0.08 to –0.004) during the post-campaign period
compared to the pre-campaign period.
To help gauge the size of the substantive effect, Fig. 3 plots changes
in the predicted level of a perceived threat from China as ZIP codes
increase their exposure to Chinese FREI. The left panel of Fig. 3 shows
that, before the anticorruption campaign, ZIP codes with minimum
exposure (0, which is still greater than 1 s.d. below the mean) see China
as a threat at the level of 2.44 (95% CI = 2.36–2.51). Furthermore,
increasing a ZIP code’s exposure from 0 to 1 s.d. above the mean (2.33,
or exp(2.33) ≈ 10 Chinese international undergraduate students) has
no statistically significant effect on changes in threat perceptions (0.03,
95% CI = –0.04 to 0.10). Since the anticorruption campaign, however,
the right panel of Fig. 3 shows that a similar increase in exposure
reduces the perceived China threat by around 0.075 (95% CI = –0.13
to –0.02), which represents ~4% of the variation in the outcome variable or a 0.11 s.d. change. In comparison, increasing a respondent’s
education level from 1 s.d. below the mean to above reduces the level
of perceived China threat by around 0.09. In other words, the effect of
Chinese FREI exposure is ~83% of the effect of education.
We conduct two sets of placebo tests to assess the robustness
of these results. First, the surge in Chinese FREI stemming from
the anticorruption campaign should only affect respondents’ perceived threat from China and not from other countries. To test this,
we examine the impact of Chinese FREI exposure on the level of
the perceived threat from placebo countries such as North Korea,
Russia and Iran. In particular, we re-estimate equation (5) using
Pew survey questions about the level of a perceived threat from each
placebo country as the outcome variable. Second, we again examine
the two categories of placebo international students—Indian undergraduates and Chinese graduate students. Our expectations suggest
that increases in the population size of either of these placebo students should not change respondents’ perceived threat from China

Pre-anticorruption

Post-anticorruption

3.0

Predicted perceived China threat

new vehicle registrations by 10.3 (95% CI = 7.74–13.24, 0.01 s.d. of
the outcome). Overall, our finding that the positive effect of capital
infusion produces communotropic rather than pocketbook effects is
consistent with many previous studies that have found that sociotropic concerns, as opposed to self-interest, influence immigration attitudes15. It is important to note, however, that our findings regarding
mechanisms are not dispositive and the evidence could be read in
multiple ways. For example, the positive effect of FREI on local economic characteristics could have also provided pocketbook benefits
to individuals, which may then explain people’s attitudes.
In summary, the findings from Study 1 show that exposure to
Chinese FREI arising from China’s 2013 anticorruption campaign
reduced anti-immigration attitudes among Americans. The results
also suggest that exposure to discernable regional economic benefits associated with the presence of high-SES immigrants can make
people more positive toward foreigners. By demonstrating a case
where attitudes toward immigrants improve in response to the
materialization of local economic benefits tied to a high-SES immigrant group, the findings support the claim that citizens prefer highSES immigrants for economic sociotropic reasons. More broadly,
the findings lie in sharp contrast to the bulk of research showing
that exposure to primarily low-SES immigrants induces threat and
makes people more anti-immigrant15,20,29.
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Fig. 3 | Predicted perception of China threat. This figure shows the
predicted level and 95% CIs of perceived China threat in a ZIP code as its
exposure to Chinese FREI increases. Predictions are based on 1,000 Monte
Carlo simulations using the full model specification and the empirical
distribution of the data (n = 6,730). We truncate the x axis to 2 s.d. above
and below the mean. The vertical dashed lines represent the mean (1.15)
and 1 s.d. above the mean (2.33). See Supplementary Table 12 for details on
model specifications and estimates.

as they do not imply higher Chinese FREI exposure. Here, we reestimate equation (5) but substitute Chinese undergraduates with
the log number of each type of placebo student.
We find that the post-shock effects of Chinese FREI exposure
on the three placebo countries were statistically insignificant and
smaller compared to the main results (see Supplementary Table 13
for details). Furthermore, the direction of the effects was mixed—
point estimates were negatively signed for Russia and Iran but positively signed for North Korea. Next, we find that the post-shock
effects of the placebo students on the perception of a China threat
were also statistically insignificant and smaller in magnitude (see
Supplementary Table 14 for details). Lastly, ordered logistic regressions yield null findings similar to the results of OLS regressions
(see Supplementary Tables 13 and 14).
Together, the findings from our second study show that exposure
to Chinese FREI is associated with lower levels of a perceived threat
from China. These findings suggest that the influx of foreign capital tied to the presence of an immigrant group can generate positive
impressions of that group’s origin country. These findings complement the general pro-immigration effects of Chinese FREI exposure
found in our first study. Moreover, these findings provide a validity
check on our research design by demonstrating a unique and systematic connection between exposure to Chinese FREI and attitudes
toward China. Lastly, a distinct possibility at the outset of Study 2
was that exposure to Chinese investments might trigger a backlash
by augmenting the perceived threat of China via the nation’s growing economic power. For example, recent research finds that Chinese
firm-led foreign direct investment in sensitive industries can trigger
threat perceptions among citizens in recipient nations30. This possibility, however, was not borne out in the data, as we uncover suggestive evidence that exposure to Chinese FREI reduced perceptions of
threat from China. Thus, our findings suggest that attitudes toward
the influx of foreign capital can be more nuanced, especially when
they generate wide-ranging and substantial communotropic benefits.
Nature Human Behaviour | www.nature.com/nathumbehav
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Fig. 4 | The effect of Chinese FREI exposure on home prices in US ZIP codes. a, Population of Chinese international undergraduates, 2012. b, Population
of placebo international students, 2012. c, Population of international students in the United States, 2000−2016, by year, country of origin and academic
level using administrative data. Data in a and b present DiD point estimates and 95% CIs. The sample sizes underlying estimates in a are (from left to
right): n = 24,831, n = 24,851, n = 24,821 and n = 24,723. The sample size for estimates in b is n = 24,851. Home prices rely on Zillow’s measure of median
value per square feet (log). See Supplementary Table 1 for details on model specifications and estimates.

Discussion

This study has demonstrated that exposure to economic benefits
via an exogenous increase in foreign capital investment associated with the presence of a high-SES immigrant group resulted in
more pro-immigrant and less xenophobic attitudes. While there are
clear strengths of our research design, and we replicate our findings
across different datasets and outcome variables, there are important
limitations of our analyses that should be acknowledged.
First, one assumption we make is that residents were aware that
rising home values (and consequent improving economic conditions) were linked to Chinese FREI. Unfortunately, we were unable to
locate any survey data with questions directly asking about Chinese
foreign investment or its link to economic conditions in respondents’ residential context. In the absence of such data, we are unable
to provide any direct tests of the assumption of resident awareness
of the connection between rising home values and Chinese FREI.
At best, we are able to offer evidence that Americans were aware of
the presence of Chinese international students in their local context,
that the inflow of Chinese FREI had demonstrable and wide-reaching positive economic impacts, and that key stakeholders in recipient communities (for example, local media, real estate professionals
and university administrators) were keenly aware of the connections between Chinese FREI and local economic conditions. In the
Methods, we report findings from the 2008 and 2012 Collaborative
Multiracial Post-Election Surveys indicating that the local presence
of Chinese international students increased American residents’
perception of the presence of Asians in their neighbourhood. In the
end, if people were completely unaware of the link between Chinese
FREI and local economic conditions, it would be unlikely for us to
have found a positive attitudinal effect, and any lack of awareness of
such a link should push our estimates toward zero.
A second limitation of our analysis concerns the outcome variables we use in each study. Ideally, our analyses would have estimated the effect of exposure to Chinese FREI on attitudes toward
Chinese immigrants. However, we were unable to locate any survey data containing questions soliciting attitudes specifically about
Chinese immigrants during the relevant period under analysis. As
such, our use of immigration policy preferences as the outcome
measure in Study 1 provides only an indirect view on the effect of
exposure to Chinese FREI on attitudes toward immigrants themselves or even Chinese immigrants specifically. That said, preferences over immigration policies are a very common indicator of
xenophobic sentiment in the social science literature16,29,31–33, and
there is abundant evidence that views toward immigrants and immigration policies are highly correlated32,34,35. Finally, while the policies
we analyse in Study 1 concern ‘irregular’ or illegal migrants, existing
research finds that Americans’ preferences over policies concerning
Nature Human Behaviour | www.nature.com/nathumbehav

legal immigration are highly correlated with their preferences over
policies concerning illegal immigration35, and that prejudice toward
immigrant ethnic groups serves as an important predictor of preferences over policies affecting legal and illegal migrants alike35,36.
In sum, with respect to Study 1, our focus on immigration policy
preferences captures an important dimension of xenophobic and
antiforeigner sentiment, and one that probably reflects—albeit indirectly—attitudes toward immigrants themselves.
Turning to Study 2, one limitation worth noting is that perception of threat from a foreign nation is a less commonly used indicator of xenophobic and antiforeigner sentiment, and similar to the
outcome in Study 1, it does not directly capture attitudes toward
Chinese immigrants. That said, research exploring public opinion in international relations finds that ethnocentrism and hostility toward ethnic outgroups are highly predictive of opposition to
free trade and foreign investment37. Furthermore, research focusing
specifically on US–China relations identifies Americans’ views on
globalization, international trade, and immigration as interrelated
attitudes linked to xenophobic and protectionist stands toward
China38. Indeed, accounts of the 2016 US Presidential Election suggest that support for Donald Trump was rooted in a set of interrelated
political attitudes, including anti-immigrant sentiment39 and opposition to free trade agreements like the Trans-Pacific Partnership40.
In short, while not directly measuring attitudes toward immigrants
or immigration policy, existing research demonstrates that perceptions of threat from foreign nations are linked to ethnocentrism,
opposition to immigration and trade protectionism.
Beyond serving as a feasible indicator of antiforeigner sentiment,
a key benefit of the usage of a perceived threat from China as the
outcome measure in Study 2 is that it serves as a validity check. In
theory, there should be a correspondence between the sender-nation
of our FREI treatment and threat perceptions. This is precisely what
we find: exposure to the Chinese FREI shock was associated with
reduced threat perception from China but had no statistically discernible effects on threat perceptions from other nations (for example, Russia, Iran and North Korea).
One direction for future research is to examine the scope conditions of our findings. The results presented here may be specific to
the unique situation studied—wealthy Chinese homebuyers infusing capital into US housing markets in the wake of the global financial crisis. We encourage scholars to explore further how economic
benefits stemming from immigration influence policy attitudes and
policymaking. At the same time, our findings demonstrate the critical influence that economic benefits associated with immigration
can have on politics. According to surveys conducted by the Pew
Research Center, there is widespread perception that China represents a competitive threat to the United States41, with roughly a third
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of Americans thinking that limiting China’s power and influence
should be a major foreign policy goal42 and most believing that China
will overtake the United States as the global superpower43. That economic benefits can increase positivity toward foreigners, and China
specifically, given this opinion environment is telling of the importance of observing the economic benefits of immigration in countering the type of nativist sentiments typically observed among citizens
in the United States and other immigrant-receiving nations.

Methods

Research design. Our research design takes advantage of an exogenous shock in
Chinese FREI following the inauguration of an anticorruption campaign in China
in late 2012. According to data from the National Association of Realtors, Chinese
acquisitions of US residential property has grown substantially in recent years,
increasing more than sevenfold from US$4 billion in 2009 to around US$29 billion
in 201544. However, closer scrutiny of the data shows that Chinese acquisitions were
mostly stagnant between 2010 and 2012. Furthermore, much of the growth occurred
between 2013 and 2015, with increases of around US$8 billion per year. In fact,
China surpassed Canada and became the largest foreign buyer of US homes in 2013
(see Supplementary Fig. 1). The notable acceleration of Chinese FREI since 2013
matches the start of Chinese President Xi Jinping’s anticorruption campaign and
increasing political risks. This ongoing campaign began following the end of the 18th
National Congress of the Communist Party of China in November 2012. In 2014
alone, the Chinese Communist Party disciplined more than 71,000 party members45.
As of July 2018, more than 2,400 officials have been arrested or sentenced in criminal
corruption cases46. The mass crackdown led to the fear of political targeting and asset
expropriation, which helped accelerate Chinese capital flight47.
The massive spike in Chinese FREI beginning in 2013 represents a shock to
local recipient economies throughout the United States that is exogenous to local
residents’ political attitudes or US domestic policies. As such, our causal variable of
interest is American citizens’ exposure to Chinese FREI. The most direct measure
of this variable would capture home purchases in the United States by individuals
residing in China. However, systematic data on specific US home purchases by
Chinese nationals are not readily available due to privacy and proprietary concerns.
Further, many Chinese nationals form shell companies to purchase real estate
assets in the United States48.
Given these challenges, we argue that the best available option is to use the
local presence of Chinese internationals as a proxy to capture variation throughout
the United States in exposure to Chinese FREI. Specifically, we focus on a ZIP
code’s population of Chinese international undergraduate students using new
administrative data acquired through a Freedom of Information Act request to
US Immigration and Customs Enforcement4, which draws on individual-level
administrative records of every international student in the United States since
2000 to compute annual estimates for all ZIP-code tabulation areas. The idea is
that these undergraduate students tend to come from more affluent families, and
FREI follows affluent international students because it serves the dual purpose of
supporting child education and portfolio diversification. This idea is supported by
many existing surveys of Chinese FREI motivations18,44. As a result, we expect ZIP
codes with a larger population of Chinese international undergraduate students to
attract more Chinese FREI after the start of the campaign.
Although spatial variation in Chinese international undergraduate students in
the United States is non-random and Americans’ exposure to them is subject to
selection bias, the change in Chinese FREI associated with this population before and
after November 2012 is exogenous to American citizens’ attitudes toward foreigners.
Americans’ attitudes did not play a role in Chinese domestic policy decisions about
combating corruption. The research design accounts for such selection bias through
between-ZIP-code differences in pretreatment attitudes. Furthermore, the nature
of our DiD models allows us to carefully distinguish between the effects of people
versus capital. In particular, the models estimate (1) the effect of exposure to Chinese
international undergraduate students in the pretreatment period, (2) the effect of
exposure to these students in the post-treatment period and (3) the difference in the
effects of these students, which is attributed to the drastic influx of FREI after the
anticorruption campaign in locales housing Chinese international undergraduate
students. Lastly, since the distribution of Chinese international undergraduate
students among ZIP codes is highly skewed to the right, we take the natural log of the
measure to reduce the influence of extreme values in our analyses.
Using a series of DiD models that examine the effect of Chinese FREI exposure
on local home prices (median value per square feet, Zillow, see http://www.zillow.
com/research/data/), we demonstrate the suitability of the ZIP-code presence of
Chinese international undergraduate students as a proxy for exposure to Chinese
FREI. If the research design is valid, ZIP codes with a larger population of affluent
Chinese international undergraduate students right before the anticorruption
campaign (groups exposed to a high dosage of the treatment) should receive
more investments after the shock than ZIP codes that have a smaller population
(groups exposed to lower dosages of the treatment). A surge in Chinese FREI, in
turn, should (other things being equal) lead to greater local demand for housing
and thus larger increases in home prices in treated ZIP codes. In contrast, we
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should not observe greater increases in home prices in ZIP codes with either a
larger population of placebo Chinese international graduate students or Indian
international undergraduate students. The former group represents students who are
from the same national origin but mainly rely on institutional funding and whose
families are less capable of investing26. The latter represents students who are at the
same academic level but from an origin country not tied to China’s investors and
the anticorruption campaign. Lastly, the positive effect of a ZIP code’s population of
Chinese international undergraduate students on home prices should be substantially
smaller before the anticorruption campaign and the acceleration of Chinese FREI.
Formally, we fit the DiD model below following existing research4:
Mzt = λz + Pt + β1(PC
t z,2012) + β2(PtSz,2012) + β3Uzt + β4PtUzt + ϵzt

(1)

where the outcome variable Mzt measures the log-transformed median home value
per square feet (US$) in ZIP code z in year t using data from Zillow. The treatmentcondition variable Cz,2012 indicates the natural log of the population of Chinese
international undergraduate students in 2012 (right before the anticorruption
campaign). The treatment-period dummy variable Pt equals 1 for years starting
from 2013 and 0 otherwise. The variable λz represents ZIP-code fixed effects, which
accounts for any time-invariant features of ZIP codes that are likely to be correlated
with the presence of Chinese international undergraduate students. For example,
college towns may be more diverse or hold more human capital and thus recover
faster after the housing market crash. Note that ZIP-code fixed effects subsume
the constitutive terms for international students as they do not vary over t . Sz,2012
measures the population of placebo international students discussed above. Uzt
indicates time-varying covariates that capture minor imbalances across ZIP codes
that may undermine assumptions about parallel trends. These include several
ZIP-code factors that can affect the demand and supply of local homes but also
influence home prices, such as employment share, the share of adult population,
population density (log), the share of white population, median household income,
the share of population enroled in college or above, the total population enroled in
college or above, effective real estate tax rates (%) and the share of vacant houses.
The Census Bureau provides data for these covariates since 2011. To account
for any trending effects from these controls, we also include PU
t zt in the model
specification. We cluster standard errors by ZIP codes to allow for within-unit
correlation of errors. The coefficient of interest is β1, which is the DiD estimate
for the price effect of exposure to Chinese FREI. We fit the model to four different
periods: 2011–2012, 2012–2013, 2012–2014 and 2012–2015.
Fig. 4 summarizes the main results (see Supplementary Table 1 for formal
estimates of the regression models). A steady growth in the positive effect of
Chinese FREI exposure on home prices since the 2013 anticorruption campaign is
shown in Fig. 4a. Substantively, simulation results based on the 2012–2013 model
suggest that increasing Chinese international undergraduates from 1 s.d. below
the mean (0) to above the mean (38) raises a ZIP code’s median home value per
square feet by US$6.2, which corresponds roughly to a US$15,200 spike in home
prices for a median-sized (2,457 ft2) single-family house completed in 2013. In
contrast, the effect was barely existent during the pretreatment period (2011–2012).
Furthermore, Fig. 4b shows null or even negative effects between 2012–2013 by the
placebo international students. Lastly, Fig. 4c illustrates relatively similar growth in
Chinese international undergraduate and graduate students between 2011 and 2013
based on the administrative data. This pattern suggests that the price effect is not
simply due to the presence of Chinese international students but rather confined
to the presence of Chinese international students who attract FREI. Together, the
results provide extensive evidence supporting the validity of our research design.
As an additional validity check, we also examine the extent to which Americans
were aware of the presence of Chinese international undergraduate students in
their local area of residence. Observing a treatment effect for exposure to Chinese
FREI entails that citizens were aware of the presence of the foreign students drawing
these capital investments, as the awareness of these students underscores citizens’
ability to make connections between improving local economic conditions, FREI
and immigration. To test for Americans’ awareness of these students, we draw on
the 2008 and 2012 Collaborative Multiracial Post-Election Surveys (CMPS, https://
cmpsurvey.org/). The survey is unique because, to the best of our knowledge, no
other surveys ask Americans about the presence of Asian persons (native or foreignborn) in their local residential context. In particular, both the 2008 and 2012 CMPS
ask the following questions: (1) “Would you describe the neighbourhood where
you currently live as mostly Black, mostly White, mostly Hispanic, mostly Asian,
or mixed?” and (2) “Is it almost entirely [answer to first question] or is it mostly
[answer to first question]?”. Following existing research49, we use respondents’
answers to the two questions to create an ordinal measure of the perceived
prevalence of Asians in respondents’ neighbourhood: 0 = ‘partially’, 1 = ‘mostly’
and 2 = ‘entirely’. We then fit the OLS regression model below to data from each
survey to see if the local population of Chinese international undergraduates is
systematically and positively linked to residents’ perception of the prevalence of
Asians in their neighbourhoods in that year:
Niz = α + β1Cz + β2Iiz + β3Uz + ϵiz

(2)

where i indexes respondents, z indexes ZIP codes, Niz represents individual’s
perceived neighbourhood prevalence of Asians, Cz represents the log of Chinese
Nature Human Behaviour | www.nature.com/nathumbehav
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international undergraduate students in a ZIP code in the same year, α is the
intercept, and ϵizt is the stochastic error. Iit stands in for respondent-level controls
(age, education, white and income) while Uz indicates ZIP-code level controls
(median household income, population density, and the share of the population
with a Bachelor’s degree or higher). The coefficient of interest is β1, of which a
positive sign represents a positive correlation between the population size of
Chinese international undergraduates and respondents’ perceived prevalence of
Asians. As robustness checks, we fit models with or without control covariates.
Additionally, we fit an ordered logistic regression model to account for the
categorical nature of the dependent variable.
Overall, we find that the coefficient for the population of Chinese international
undergraduates is positive and statistically significant at α = 0.05 across all model
specifications, years and estimators (see Supplementary Tables 2 and 3 for details).
Together, these findings show supportive evidence that Americans were aware of
the presence of Chinese international undergraduate students residing in their ZIP
code of residence.
Study 1: CCES longitudinal data. Our first study takes advantage of a threewave longitudinal panel collected as part of CCES (https://cces.gov.harvard.
edu/). The CCES seeks to obtain a representative sample of Americans by
matching respondents who take surveys as part of an opt-in internet panel to
administrative datasets such as the US Census Bureau and voter files. This samplematching procedure has been shown to produce nationally representative data50.
Respondents completed both pre- and post-election surveys in 2010, 2012 and
2014. Given that the Chinese anticorruption campaign was rolled out in 2013, the
timing of the surveys provides us with an ideal opportunity to investigate how
immigration attitudes changed between 2012 and 2014. As discussed below, the
2010 wave allows us to conduct placebo tests.
The dependent variable is anti-immigration attitudes. The CCES asked three
questions related to immigration enforcement to the full sample of respondents
in all three waves. The questions were asked in a binary (yes/no) fashion where
respondents offered their opinions of various policy proposals about what “the
US government should do about immigration”: (1) “Grant legal status to all illegal
immigrants who have held jobs and paid taxes for at least 3 years and not been
convicted of any felony crime”; (2) “Increase the number of border patrols on the
US–Mexican border”; (3) “Allow police to question anyone they think may be
in the country illegally”. While these items do not refer to China specifically, the
three items generally tap an underlying latent construct (Cronbach’s α = 0.76) and
reflect an anti-immigrant disposition. We average the three items and rescale so
that the index lies between 0 (pro-immigration) and 100 (anti-immigration). The
independent variable is Chinese FREI exposure as operationalized by the natural log
of the number of Chinese international undergraduate students living in a ZIP code.
We fit the following OLS regression model using the 2012 and 2014 waves:
Aizt = α + β1Czt + β2Pt + β3(Czt × Pt) + λz + ϵizt

(3)

where i indexes respondents, z indexes ZIP codes, t indexes year, Aizt represents
individual immigration attitudes, Czt represents the log of Chinese international
undergraduate students in a ZIP code in a given year, Pt is a dummy variable taking
on the value of 1 if the survey data is from 2014 (after the anticorruption campaign
started), λz represents ZIP-code fixed effects and ϵizt is stochastic error. Standard
errors are clustered by ZIP code. The inclusion of ZIP-code fixed effects accounts
for any time-invariant demographic features of ZIP codes that are likely to be
correlated with the presence of Chinese international undergraduate students.
For instance, these ZIP codes are primarily located in university towns which
tend to be more liberal, diverse and better educated. The coefficient of interest is
β3, which is the DiD estimate. Given that the dependent variable is scaled such
that higher values indicate anti-immigration attitudes, a positive coefficient on β3
indicates that the increase in Chinese FREI exposure led people to become more
anti-immigrant whereas a negative coefficient on β3 would mean that people
became more pro-immigrant. Given that we are primarily relying on within-ZIPcode variation in FREI to identify the effect of foreign investments (and ZIP-code
fixed effects account for time-invariant features of ZIP codes), our design does not
require the inclusion of individual-level demographic covariates. However, we also
fitted models that included individual-level controls and obtained similar results
(see column 1 of Supplementary Table 7). Additionally, we estimated models with
individual-level fixed effects and obtained virtually identical results to those using
ZIP-code fixed effects (see columns 3 and 4 of Supplementary Table 4).
As a robustness check, we estimate a second version of equation (3) where we
operationalize Chinese FREI exposure only as a pretreatment characteristic of ZIP
codes in 2012 (as opposed to measuring the change from 2012 to 2014):
Aizt = α + β1Pt + β2(Cz × Pt) + λz + ϵizt

(4)

Note that in equation (4) the constituent term for the natural log of the number of
Chinese immigrants drops out because the value does not change across the panel. β2
is the coefficient of interest and is interpreted in a similar fashion as in equation (3).
Study 2: Pew research pooled cross-sectional data. Our second analysis takes
advantage of seven cross-sectional surveys conducted by the Pew Research Center
Nature Human Behaviour | www.nature.com/nathumbehav

(https://www.pewresearch.org/) between 2008 and 2015 that each include a Chinaspecific survey item: the 2008 September Political/Foreign Policy Survey, 2009
June Political Survey, 2009 November ‘America’s Place in the World’ Survey, 2012
US–China Security Perceptions Project Survey, 2013 November ‘America’s Place in
the World’ Survey, 2014 August Political Survey and the 2015 December Political
Survey. Each survey contains a question soliciting the perception of threat from
China and is a representative sample of adult Americans conducted by telephone
using random digit dialling. Thus, this analysis builds on Study 1 by enabling us to
assess whether exposure to Chinese FREI influences attitudes concerning China
specifically.
The dependent variable is the perception of a China threat. In these seven
surveys, Pew asked respondents whether they think ‘China’s emergence as a
world power’ is a ‘major threat, a minor threat, or not a threat to the well-being of
the United States’. While the question does not directly ask respondents
about their attitudes toward Chinese FREI per se, we believe that it reflects a
general attitude toward growing Chinese influence via trade, investment and
immigration. To code the response to this question, Pew assigned the value of 1,
2 and 3 for ‘major threat’, ‘minor threat’ and ‘not a threat’, respectively. We reverse
Pew’s coding so that 3 represents a ‘major threat’ and 1 represents ‘not a threat’, to
be consistent with Study 1. Our independent variable is, again, Chinese
FREI exposure.
We pool the cross-sectional surveys and fit the following OLS regression model:
′ = α + β1Czt + β2Pt + β3(Czt × Pt)+
Aizt

β4Iit + β5Uzt + β6(Uzt × Pt) + ϵizt

(5)

where i indexes respondents, z indexes ZIP codes and t indexes year. The outcome
′ represents individual perceptions about a China threat. The treatmentvariable Aizt
condition variable Czt represents the log of Chinese international undergraduate
students in a ZIP code in a given year. The treatment-period dummy variable Pt
takes on the value of 1 for surveys conducted in 2013 and after (the post-treatment
period) and 0 otherwise. Iit stands in for respondent-level controls while Uzt
indicates ZIP-code level controls. Standard errors are clustered by ZIP code. For
individual-level controls, we include a respondent’s age, education level, ethnicity,
income, party identification and ideology. For ZIP-code level controls, we account
for the median household income, population density and the share of the
population enroled in college or above. The coefficient of interest is β3, which is the
post-shock estimate of Chinese FREI exposure.
We fit three different model specifications. The baseline model only includes
the treatment-condition variable Czt, the treatment-period dummy variable Pt
and their interaction term. An extended model adds individual-level controls Iit.
The full model augments above models with ZIP-code level controls Uzt and their
interaction with the treatment-period dummy variable Pt. As robustness checks,
we fit a linear mixed-effects model with varying intercepts for ZIP codes. These
intercepts account for time-invariant characteristics of ZIP codes related to both
Chinese international undergraduate students and perceptions of a China threat.
We also fit an ordered logistic regression model that accounts for the categorical
nature of the dependent variable.
Reporting of methodology. We used an α level of 0.05 (two-tailed) for all
statistical tests in this study. All estimated models assume that the errors are
normally distributed (not the variables themselves). Error distributions were
assumed to be normal but this was not formally tested as it is impossible to
observe properties of the error term directly. As discussed, in some cases where
there was skewness in a key independent variable (for example, the population of
undergraduate students), the variable was logged.
In this observational study, we did not independently collect survey data,
perform any randomization, or directly involve human participants. Further, given
that the data are observational and not experimental, data collection and analysis
were not performed blind to the conditions of the experiments. The sample sizes
were determined based on the availability of relevant survey data (number of
years × number of respondents) and the number of ZIP codes in the United States.
No data were excluded from the main analysis.
Reporting Summary. Further information on research design is available in
the Nature Research Reporting Summary linked to this article.
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