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Abstract: Literature suggests that sudden mass immigration can fuel xenophobic attitudes. However,
there is a lack of reliable evidence on hostile actions, such as discrimination. In this study, we leverage
the unexpected mass immigration of refugees to Germany in 2015 in combination with a two-wave
field experiment to study the effect of immigration on ethnic discrimination. In 2015/2016, political
and social tensions in the Middle East and North Africa led to a historic mass migration to European
countries. We carried out a large-scale field experiment on ethnic housing market discrimination in
Germany (paired e-mail correspondence test with ~5,000 e-mail applications to rental housing units
in each wave) shortly before this “European refugee crisis”(1st wave). We repeated this experiment at
the peak of the crisis (2nd wave of our experiment). By taking advantage of the unexpected refugee
immigration between the two waves of our experiment and the quasi-random allocation of refugees
across regions for causal identification, we find no credible evidence that the large influx of refugees
changed the extent of ethnic discrimination of Turks in the rental housing market. This result holds
regardless of the extent to which regions within Germany were already accustomed to immigration
before the refugee crisis.

Keywords: immigration; ethnic discrimination; housing market; field experiment; segregation;
asylum

IN recent years, the number of refugees has continuously increased, with the
share of displaced persons accounting for more than 1 percent of the world’s

population (1 in 88 people in 2021; UNHCR 2022). Due to violence and conflicts
(such as Russia’s war of aggression against Ukraine), human rights violations,
political instability, demographic change, or severe impacts of climate change,
refugee migration is expected to remain a global mega-trend in the future (Kaczan
and Orgill-Meyer 2020, Koubi 2019).

In this study, we ask whether unexpected mass immigration of refugees affects
the discrimination of immigrants already living in a host country. A common
assumption is that the majority population perceives an influx of immigrants with
a different ethnic or religious background as culturally threatening (see, e.g., Brady
and Finnigan 2014, Hainmueller and Hopkins 2014, Newman 2013). We expect that
resulting negative feelings against refugees spill over to Turkish immigrants already
living in Germany. There is evidence that boundaries for defining threatening
groups in Europe are drawn primarily along religion, not ethnicity (for an overview:
Gereke et al. 2022). At the same time, it is to be expected that both immigrating
refugees and Turks are predominantly perceived as Muslims. An increase in the
relative size of immigrants (out-group) may also increase competition (real or
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perceived) between immigrants (out-group) and natives (in-group) for social and
economic resources. A sense of (competitive) threat is likely to increase hostility
and motivation to discriminate (e.g., Blalock 1967, Hopkins 2010, Semyonov et al.
2004). All of these mechanisms can jeopardize the integration success of newly
arriving refugees, but they can also lead to setbacks for immigrants already living
in a country. Although research often shows that immigration can increase anti-
migration sentiments and support for anti-immigration policies (e.g., Hopkins 2010,
Semyonov et al. 2004), there is little research on the impact of immigration on
discrimination.

In our study, we therefore pursue the following questions: (i) Did the strong im-
migration during the European refugee crisis increase discrimination in the German
rental housing market against Turkish immigrants? (ii) Are there heterogeneous
effects depending on regions’ prior exposure to immigrant populations?

Our major contribution to the literature is to exploit the unexpected immigra-
tion of refugees from predominantly African and Middle Eastern countries in late
summer and fall 2015, known as the European “refugee” or “migration crisis,” to
identify the effect of immigration on discrimination. Discrimination was measured
with a paired field-experimental design that ensures high internal validity (Baldas-
sarri and Abascal 2017, Elwert, Keller and Kotsadam 2023). For the first research
objective, identifying the average treatment effect of immigration on discrimination,
we use the highly salient and unanticipated event of the refugee crisis as a kind of
natural experiment. Our repeated field experiment consists of two waves, with the
1st wave conducted in May before the unexpected immigration (control group), and
the 2nd wave conducted in December after the unexpected immigration unfolded
(treatment group). Repeating the field experiment with the same design and in the
same regional housing markets allows for balancing out most covariates. In addi-
tion, the mass immigration was unforeseen, thus preventing anticipation effects:
Only the treatment group of housing suppliers tested in the 2nd wave was exposed
to the refugee crisis. With certain further assumptions about exogeneity (Muñoz,
Falcó-Gimeno and Hernández 2020, evaluated later), this design allows identifying
the causal effect of refugee immigration on ethnic housing discrimination of Turks.

For our second research goal, identifying treatment effect heterogeneity by
regions differentially accustomed to immigration, we also make use of the specific
setting of the refugee crisis. Germany’s legal regulations ensured a quasi-random
allocation of refugees to geographic regions (depending on population size and
tax revenues) and at least prevented refugees from self-selecting into regions with
lower discrimination or higher proportions of foreigners. This exogeneity (also
discussed in more detail later) allows us to identify treatment heterogeneity without
confounding or endogeneity bias that occurred in previous (field-experimental)
studies (for general threats to identification in experimental research: Montgomery,
Nyhan and Torres 2018, Vanderweele 2015).

To preview our results: The discrimination measured with our field experi-
ments was remarkably immune to the influence of the refugee crisis: The level
of discrimination observed at the peak of the refugee immigration (2nd wave) did
not differ substantially from what we observed shortly before the refugee crisis
unfolded (1st wave). Throughout, e-mail applications from Turkish applicants had
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a 10 percentage points lower chance of receiving a response from housing suppliers
than the same e-mail applications from German applicants. This result applies
regardless of the extent to which regions were already accustomed to immigration
before the refugee crisis.

Background

Theories on Immigration, Group Threat and Discrimination

Theories on threats and intergroup conflicts predict that prejudice and hostile at-
titudes against immigrants—which are both seen as predictors for discrimination
(Becker 1957)—increase with the (perceived) number of immigrants relative to the
autochthonous population in a geographic region (Blalock 1967, for evidence on
the U.S.: Newman 2013, Ha 2010, Hopkins 2010, for evidence on Europe: Markaki
and Longhi 2013, Semyonov et al. 2004). Supposed reasons are that immigrants
are perceived as culturally different (e.g., because they have different values or a
different religion) and that an increase in their relative size is perceived as a cultural
or economic threat to the majority culture (e.g., because an increased number of
immigrants would have more political and cultural influence or could exploit the
welfare system to a greater extent; Brady and Finnigan 2014). Rising feelings of
threat could affect real estate agents and private suppliers in the housing market
as part of the majority population in Germany.1 The influx of refugees may also
threaten rental income and property values, as a decline in rents has already been
recorded in the neighborhood of refugee accommodations (for evidence on the
European refugee crisis: Hennig 2021, Kürschner Rauck 2020). Another possi-
ble reason for immigration fueling anti-immigration sentiment is that a growing
immigrant population intensifies competition between natives and immigrants
over scarce resources, such as labor market opportunities or childcare facilities.
Although homeowners generally belong to a wealthier population segment, their
social networks may not be fully insulated from perceived competition. In addition,
because real estate agents do not require a formal qualification in Germany, agents
with low education may feel threatened by increased competition for jobs, housing
or social benefits. Natives, including housing suppliers, may also fear greater ethnic
mixing and resulting declines in the perceived quality of their children’s schools
(Betts and Fairlie 2003).

Regardless of what causes the feelings of threat: We expect that exposure to
immigration spurs exclusionary attitudes on the part of the ethnic majority toward
their ethnic others (Elwert, Keller and Kotsadam 2023). Indeed, there is a large body
of literature based on theories of ethnic threat and competition (Blalock 1967, Blumer
1958) that shows that increases in immigrant populations enhance anti-immigrant
sentiments. In particular, sudden mass immigration is likely to lead to threats and
competition, as it limits the time for the population to adapt to cultural change (e.g.
by positive contact experiences with immigrants) and for markets to absorb the
increasing demand (Cea D’Ancona 2018, Olzak 1994). This is consistent with the
two necessary conditions identified by Hopkins (2010) for turning native attitudes
against immigrants: Mass immigration noticeably shifts the sociodemographic
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composition at the local level, and at the same time, there is a salient national
rhetoric about the threat of immigration. Presumably, a large influx of immigrants
is particularly culturally threatening to citizens living in environments with little
previous exposure to immigrants (Newman 2013).

The setting of the European refugee crisis fits these scope conditions very well
and thus might be one of the most likely cases of threat and conflict theories to
apply. The influx of refugees was unexpected and exceptionally strong, even for a
country like Germany, which had been accustomed to immigration (see statistics
in later sections). In Eastern Germany, refugees also settled in regions that had
previously hardly been exposed to immigration: The share of foreigners (population
without German citizenship) at the time of the refugee crisis was below 1 percent
in several Eastern German municipalities. The immigrants were hosted mainly
in special homes, so-called initial reception facilities after their arrival. However,
immigration also intensified competition in the private housing market, as shelters
were supposed to be temporary and refugees were supposed to move into (subsi-
dized) private housing when they found such accommodation (Hennig 2021). At
the same time, the refugee crisis became the primary topic of public, political, and
media debates in Germany and Europe (Wagner et al. 2020). After initial reports
on Germany’s exceptional “welcome culture,” the media increasingly focused on
integration challenges, protests against immigration, and hostile attacks on refugee
shelters (Czymara and Schmidt-Catran 2017, Jäckle and König 2018, Wagner et
al. 2020). Thus, we expect theories on group conflicts (and not opposing contact
theories2) to apply: The refugee immigration has most likely intensified natives’
out-group rejection.

What is more difficult to predict is which immigrant groups will be affected:
only newly arrived immigrants or also those who have lived in the host country
for some time? To date, there are conflicting ideas about how the arrival of new
immigrants can change perceptions and behavior toward immigrants already living
in the host country (Fouka and Tabellini 2021). Former immigrants may benefit from
the arrival of new immigrants by being re-classified as a group less culturally distant
from the native population, for example, due to comparatively better language
proficiency. Such positive reframing of the perception of one out-group due to
the appearance of a new out-group was observed in the U.S., where the arrival
of Mexican immigrants lowered prejudice against Black Americans (Fouka and
Tabellini 2021). In the case of the European refugee crisis, however, we expect
that the negative out-group rejection caused by immigrating African and Middle
Eastern refugees will spread to other Muslim minority groups, including the Turkish
migrants tested in our experiments. Such negative cultural sociotropism was found,
for example, in the aftermath of the terror attacks on 9/11, when anti-Muslim
rhetoric sparked a backlash against all immigrant groups (Hopkins 2010). Spillover
effects are considered more likely if a minority group is perceived as culturally
similar to new immigrants, which may lead the native population to lump this
group together with the new immigrants as one socially distant out-group. In
Europe, being Muslim or not seems to be an even more important predictor for
group boundaries definition, discriminatory attitudes and behavior than race or
ethnic origin (Alba 2005, Auspurg, Schneck and Hinz 2019, Di Stasio et al. 2021,
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Gereke et al. 2022). Many Europeans and Germans perceive a strong incompatibility
between Muslim and Western values (Korteweg and Yurdakul 2009, Zolberg and
Woon 1999). Turkish migrants were therefore likely to be perceived as culturally
close to refugees who immigrated primarily from Syria, Iraq and Afghanistan, as all
these migrants have an origin in a Muslim country (for more detailed arguments:
Deole and Huang 2020).

Research on Attitudes

With respect to the European refugee crisis, there is evidence that the large influx
of refugees has fostered anti-immigration attitudes and sympathy with far-right-
parties opposing immigration (Czymara and Schmidt-Catran 2017, Dinas et al.
2019, Rudolph and Wagner 2022, Steinmayr 2021, for evidence on Germany: Dostal
2017, Czymara 2021, for an exception: Schaub, Gereke and Baldassarri 2020). Some
studies have also reported spillover effects on the Muslim population in Europe.
For example, exposure to refugees near reception centers made locals in Greece
more hostile to Muslims who had lived on these Greek islands for generations
(Hangartner et al. 2019).

Studies on attitudes have justified their focus by arguing that attitudes motivate
hostile actions (Dinas et al. 2019, Semyonov et al. 2004). However, this argument
misses a crucial point: Ethnic discrimination is arguably not just mapping anti-
immigrant attitudes into actions. Instead, discrimination is regulated by responses
to perceived norms of appropriate behavior and cost-benefit considerations (Böhm
et al. 2018, Scacco and Warren 2018). In the housing market, higher search costs
result when landlords accept only one ethnic group as possible tenants (Auspurg,
Schneck and Thiel 2020). Lab experiments have shown that even low-cost burdens
can prevent anti-immigration sentiments from resulting in corresponding hostile
actions (Böhm et al. 2018). Furthermore, widely studied statistical and customer
discrimination theories (Arrow 1971, Phelps 1972) suggest that, instead of feelings
of dislike, seeking stable rental payments in combination with assumptions about
prospective tenants’ solvency may be the cause of ethnic discrimination. Many
natives see housing in or near ethnic enclaves and refugee shelters as a disamenity
(Hennig 2021, Liebe et al. 2018). This could even prompt landlords to favor
immigrant applicants over native applicants in multiethnic neighborhoods, as
steering migrants to other migrants would reduce the time it takes real estate
owners and agencies to rent housing units (Farley et al. 1994).

In sum, it can be expected that unforeseen mass immigration of refugees will
fuel prejudices and anti-migration sentiments; this may be especially true in regions
that are barely accustomed to immigration. Still, it is unclear if this translates to
increased ethnic discrimination against immigrants already living in a country.

Assessing Effects of Immigration on Discrimination

A body of literature shows that discrimination on (housing) markets still constrains
housing and neighborhood opportunities for ethnic or religious minorities (for
meta-analyses: Auspurg, Schneck and Hinz 2019, Flage 2018, Quillian et al. 2017).
Many studies have shown that discrimination in the housing market can have
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detrimental effects on minority groups’ short- and long-term outcomes (e.g. by
negatively affecting their education, labor market, and/or health status; for an
overview: Krysan and Crowder 2017). Therefore, it is not surprising that a bulk of
studies tried to identify conditions under which discrimination most likely occurs,
including the ethnic composition of neighborhoods and variations in the size of
immigrant populations.

To date, nearly all empirical studies on the immigration-discrimination nexus
have studied correlations between the actual size or share of immigrant populations
in different regions and the level of discrimination observed there.3 So far, the
results from these studies are inconclusive. Although most studies on the U.S.
found the level of discrimination to decrease with the share of immigrants living
in a region (for an overview: Krysan and Crowder 2017), the evidence on Europe
is mixed. Some studies found no (e.g. Van der Bracht, Coenen and Van de Putte
2015), others a positive (e.g. Baldini and Federici 2011, Auspurg, Hinz and Schmid
2017), and some a negative association (e.g. Carlsson and Eriksson 2014) between
the regional size of immigrant populations and discrimination.

This heterogeneous state of research probably results from an empirical research
design that does not allow for causal identification. To interpret the statistical effect
of the share of immigrants as a causal effect, one must assume that unobserved
factors that simultaneously affect immigration and discrimination (such as the
tightness of housing and labor markets) are invariant across the compared regional
units. Especially when comparing aggregated data, there is a risk of bias due
to omitted variables and ecological fallacy. Furthermore, there is the problem of
self-selection (Krysan and Crowder 2017), as individuals can often decide whether
or not they want to interact with other groups (as neighbors). It is plausible that
individuals with a priori xenophobic attitudes prefer real estate ownership more
often in regions with fewer members of other ethnic/religious groups than individ-
uals with openness to multiethnic neighborhoods. At the same time, immigrants
may self-select into specific regions (e.g., with higher numbers of co-ethnics) to
evade discrimination. In case of such self-selection, the causality would be reversed:
discrimination causing low immigration, not vice versa.

Figure 1 illustrates these various correlations between immigration and dis-
crimination. Panel (A) shows a causal effect of immigration on discrimination,
mediated by increasing cultural threats and competition. In panel (B), the supposed
causal effect is only spurious, caused by confounding variables and by self-selection
of property owners and immigrants. We contribute to the literature by seeking
to identify a causal effect of immigration, as hypothesized in panel (A). This is
possible because, unlike previous research, we can draw on exogenous variation
in the size of immigrant populations. Even though we cannot infer the mediating
variables (we have no information on feelings of threat and competition at the
micro level of rental processes), this is an important first step in clarifying the causal
structure underlying the frequently observed association between immigration and
discrimination.

We are aware of only one study focusing on discrimination in the context of the
European refugee crisis. This lab experiment compared regions in Eastern Germany
with varying exposure to refugees and concluded that the (strong) influx of refugees

sociological science | www.sociologicalscience.com 645 October 2023 | Volume 10



Auspurg, Lorenz, and Schneck Refugee Immigration and Discrimination

Figure 1: Possible Associations between Immigration and Discrimination.
Note: In panel (A), one can expect throughout positive associations, if threat or conflict theories apply. In panel (B), we do not show the
signs of associations, as confounders might have positive or negative effects on immigration and discrimination. Therefore—if not
considered—confounders can lead to an over- or underestimation of the effect of immigration on discrimination.

did not alter hostile attitudes, voter behavior, or discrimination (Schaub, Gereke and
Baldassarri 2020). However, lab experiments might show limited external validity
due to selective participation and limited internal validity due to the artificiality
of lab experimental settings (Shadish, Cook and Campbell 2002). In addition, the
cross-sectional setting of this study did not allow for observing potential changes in
discrimination over time.

Data and Research Design

The Setting of the Refugee Crisis

In 2015, around 1.3 million people applied for asylum in Europe—more than in
every single year since the Second World War. Germany alone took in nearly one
million refugees, most of whom were Muslim (German Federal Office for Migration
and Refugees - BAMF 2016). Although there had been a small increase in refugee
numbers since 2011, a sudden and unexpected mass influx was triggered by the
decision of German authorities in August 2015 to suspend the “Dublin Agreement”4

for Syrian refugees (and one month later also for refugees from other countries).
Refugees were allowed to file their asylum application in Germany from then on,
even if the country of arrival would normally have been responsible for processing
the application.

Even though Germany has had a long history of receiving refugees, the sub-
sequent uptick in immigration in the second half of 2015 was exceptional.5 This
can be seen in Figure 2, which plots the monthly registration of asylum seekers
together with the timing of the two waves of our repeated field experiment. The
registrations remained relatively stable until they suddenly rose in the summer of
2015, shortly after the 1st wave of our field experiment.

The large and unexpected influx of refugees has put a lot of strain on the Ger-
man asylum system, which was at that time only designed to accommodate about
150,000 asylum seekers per year (Schaub, Gereke and Baldassarri 2020: 691). Coun-
ties throughout Germany received more asylum seekers than they were prepared
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Figure 2:Monthly Number of Asylum Seekers and Timing of the Two Waves of our Field Experiment.
Note: This figure shows the number of newly registered asylum seekers in Germany from January 2014 to January 2016 and the timing
of the two waves of our repeated field experiment on ethnic discrimination (each lasting one week). On average, about 1 refugee per
100 inhabitants arrived in the 401 counties in Germany between the dates of the two waves. Data: German Federal Ministry of the
Interior and Community, own illustration.

to accommodate. In order to equalize the resulting burden on counties and munic-
ipalities, the geographical distribution of newly arriving refugees was organized
according to a quota system (“Königsteiner Schlüssel”). Each federal state received
refugees proportional to its population size (two-third weight), and to a lesser extent
(one-third weight) its economic capacity, measured by tax revenues. Within the
federal states, refugees were initially housed in central reception centers. Within
three months, they were then moved to smaller refugee shelters in municipalities
all over Germany, mostly based on similar quota systems at the level of counties.
During the complete asylum process, all refugees were required by law to remain at
their assigned place of residence. In 2015, asylum applications took roughly seven
months to process (Schaub, Gereke and Baldassarri 2020). This means that almost
all refugees were still living in their assigned municipality during the 2nd wave
of our field experiment (for more details and statistics on the allocation process:
Aksoy, Poutvaara and Schikora 2020).6 Taken together, these administration pro-
cedures imply that per capita refugee immigration to counties was exogenous to
most county characteristics that might affect housing discrimination, such as the
size of previous immigrant populations. (The plausibility of this assumption will
be discussed in more detail later.)
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Data

We conducted a paired e-mail correspondence test (field experiment) with two
waves in 2015. The first wave took place before the start of the increased refugee
immigration from May 4 to May 8, and the second wave took place at the peak of the
refugee immigration from November 30 to December 4. Correspondence tests are
considered the gold standard for measuring discrimination (Baldassarri and Abascal
2017, Ross 2017). Two male applicants, one of whom signaled a German, the other a
Turkish background, applied for the same rental housing unit.7 Applicant ethnicity
was indicated by 30 different typical Turkish and German names each. We chose
a paired testing (within-subject) design with two applications per advertisement
to give housing suppliers at least one viable alternative to the potentially disliked
applicant and to take advantage of the higher power of a within-testing design
(Charness, Gneezy and Kuhn 2012): The timing of the experiment, characteristics
of the tested housing units/suppliers, and their regional context are constant for
the pair of applications, which increases the statistical power to detect effects of
ethnicity.

Besides ethnicity, we also varied the (amount of) information on applicants’
family and labor market status. All applicant characteristics were fully crossed
based on a D-efficient design, the gold standard for optimal orthogonal and bal-
anced experimental designs (Auspurg and Hinz 2015). Although ethnicity was
always varied between the two applications to the same housing unit (i.e., one
application was always sent by a Turkish, one by a German applicant), the levels of
other experimental factors could either be the same or different between the two
applications to the housing unit. Such multifactorial designs prevent the stimulus
of ethnicity from being confounded with the composition of the candidate pool
applying to the same vacancy (Phillips 2019). Moreover, they allow for the stan-
dardization of key sociodemographic variables between the two groups of Turkish
and German applicants, thus providing clearer evidence that ethnicity (and not, e.g.,
different financial backgrounds) causes potential discrimination. In addition, such
designs help to conceal the nature of the experiment to housing suppliers avoiding
problems of reactivity. The risk of detection was also minimized by using slightly
different versions of salutations and other phrases for the two e-mail applications
sent to one housing offer (different phrases were randomly assigned).

The paired e-mails were automatically sent with a time interval of about one
hour, and the order of who applied first (the Turkish or the German applicant) was
alternated to avoid confounding ethnicity with possible order effects. Following
standards in such experiments, we relied on the observation of whether housing
suppliers replied to one or both e-mails to identify unequal treatment (discrim-
ination).8 At the level of the tested housing units, this results in three possible
outcomes:

a. Both applicants receive/do not receive a response: = equal treatment;

b. Only the German applicant receives a response: = discrimination against the
Turk;
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c. Only the Turkish applicant receives a response: = discrimination against the
German.

Following standard approaches, we define the gross discrimination rate of Turks
(Germans) as the percentage of cases with outcome b (c); and the net discrimi-
nation rate of Turks that indicates systematically greater discrimination against
Turks compared to Germans as b − c. We will use the more “conservative” net
discrimination rate (Ondrich, Ross and Yinger 2000) as the main outcome and use
gross discrimination only in robustness analyses.

In both waves, we sampled 2,500 listings for rental housing units with 2 to 4
rooms to be tested in our experiment. A web-scraping procedure was used to ran-
domly select these housing units from a major online housing platform in Germany.
For ethical reasons and to follow standard procedures for field experiments in the
housing market (Zschirnt 2019, Auspurg, Schneck and Thiel 2020), we sampled on
the level of suppliers and not housing units, meaning we tested each supplier only
once. Few housing units (N = 188) were excluded from the analysis sample as they
were no longer available on the housing platform at the time the e-mail of the 2nd

applicant was planned to be sent. In these cases, a paired test was not feasible. A
few more units (N = 13) were excluded as no information on their regional location
was available, making it impossible to measure moderator variables (i.e., the share
of foreigners living in the region) or control variables (e.g., the federal state in which
the housing unit was located). In total, the analysis sample included 4,799 rental
units: 2,389 tested in the 1st and 2,410 tested in the 2nd wave.

Identification Strategy

The central theoretical estimand (cp. Lundberg, Johnson and Stewart 2021) of our
study is the effect of refugee immigration in the second half of 2015 on discrim-
ination of Turks in the rental housing market. The empirical estimate we use is
the difference in discrimination found before (control group, 1st wave) and at the
peak of refugee immigration (treatment group, 2nd wave). A simple estimate of the
average treatment effect (ATE) is the mean difference θ between the level of net
discrimination found in the 2nd versus 1st wave of our field experiment:

θ = (b − c)wave2 − (b − c)wave1

The unbiased identification of this ATE requires that differences in the level of
discrimination between the two waves (i.e., control and treatment group) must
solely be due to the strong influx of refugees during the refugee crisis. A key
challenge to this assumption in our study is that we could not test the same housing
units/suppliers in both waves but had to rely on different samples for practical
and ethical reasons.9 For a valid identification, it is then crucial that the samples
observed in both waves are balanced in terms of (unobserved) covariates that could
also influence the level of discrimination (Muñoz, Falcó-Gimeno and Hernández
2020). Because we used exactly the same design for the field experiment and
sampling of housing units/suppliers for both waves, and the time interval between
the two waves was short (∼ 7 months), it seems plausible that most covariates are
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balanced, which is supported by statistical tests for nearly all observable covariates
(see S3.2 online supplement).10

We nevertheless account for possible imbalances in two ways. First, we use mul-
tivariable regression models where we regress net discrimination on a wave dummy
to estimate the treatment effect and a large bunch of covariates to account for pos-
sible changes in the composition of tested housing units/suppliers or housing
markets (on the apartment level: number of rooms, rent per sqm, private hous-
ing supplier yes/no – on the county level: located in a metropolitan area yes/no,
Gross Domestic Product (GDP) per person employed, population density, share
of foreigners, unemployment rate, vacancy rates and voter share of green-party;
see S1.2 online supplement for details on the regression approach). We also included
federal state fixed effects that allow to net out all time-constant variables, observed
or unobserved, on this level. Second, we repeat our robustness analyses for various
subsamples, such as only private versus non-private housing suppliers, ensuring
perfect balance of those main covariates (see S3.1 online supplement).

To identify treatment heterogeneity by regions’ prior exposure to immigrant
populations (our second research goal), we compare differences in changes in
discrimination across the two waves between counties with different sizes of foreign
populations (measured by official per capita numbers in 2014, the year before the
refugee crisis; in contrast to the newly arrived refugees, most of the 2014 foreigners
already had a long-term residence permit for Germany, so their population share is
a good indicator of the prior contact of residents with immigrants).11 To estimate the
possible moderation by this variable, we extended our multivariable regressions by
an interaction term between the wave dummy and the size of foreign populations.

Still, several assumptions must be met for a valid identification (Muñoz, Falcó-
Gimeno and Hernández 2020). These are evaluated later in the section on threats
to identification. More details on the research design, analytical strategy, and
robustness of results are provided in our online supplement.

Results

Main Findings

In total, our pairwise-matched applications resulted in data on 9,598 rental requests:
∼2,500 housing units per wave, each contacted by one Turkish and one German
applicant. First, we report the overall discrimination rates, then we continue with
the changes across waves. Averaged over both waves of our experiment, the gross
discrimination rates of Turks and Germans were 14.3 and 4.0 percent (see Table
??). The statistically significant net discrimination rate (difference between the two
gross discrimination rates) of about 10 percentage points matches well with the
discrimination rates found in previous correspondence tests in Germany (Auspurg,
Schneck and Hinz 2019).

Applying the correlative cross-sectional approach used in previous literature,
we find that gross and net discrimination against Turks were stronger in counties
with a lower share of foreigners. This can be shown descriptively (see Figure 3) and
in multivariate regression analyses that control for other contextual factors such as
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Table 1: Total Discrimination Rates (Both Waves Pooled).

Turkish Applicants
Response No response

Equal treatment Gross discrimination Turkish

Response 49.2% 14.3%
N=2,360 N=686

German Applicants
Gross discrimination German Equal Treatment

No response 4.0% 32.5%
N=194 N=1,559

Notes: Net discrimination T: 14.3% - 4.0% = 10.3%
McNemar’s χ2 (1) = 275.1, p<0.001
The number of tested housing units was N = 4,799. The overall response rate was 58.3%. For the German

(G) applicant the response rate was 63.5%, for the Turkish (T) applicant it was 53.2%.

regional vacancy rates or type of supplier (private supplier vs.commercial agency).
Following these results, one might conclude that a larger immigrant population
lowers the risk of discrimination.

However, to see whether there is a causal effect of immigration on discrimination,
we have to draw on the exogenous variation in immigration during the refugee
crisis. To identify the effect of the main treatment variable (i.e., refugee immigration),
we first compare the discrimination rates from the 1st wave of the experiment (left
panel in Figure 4) with those observed in the 2nd wave (right panel in Figure 4).
There was a slight decrease in the gross discrimination rates of both Turks and
Germans of around 1 percentage point each. This was due to a slight increase in
both categories of equal treatment: Both applications received a response or did
not receive a response slightly more often in the 2nd wave (details in S2.1 online
supplement). This small parallel decrease in gross discrimination rates kept the
net discrimination rate relatively stable at roughly 10 percentage points. Second,
the finding that there was no credible evidence for a change in the level of net
discrimination (and also gross discrimination rates) between waves is confirmed by
multivariable regressions where we use a wave dummy (and in robustness analyses
metric variables specifying the (relative) magnitude of refugee immigration to
different counties) to identify the treatment effect (estimates shown in S2.1 online
supplement, in particular Figure S2). The change in discrimination across waves was
throughout very small in size and not statistically significant.

Heterogeneous Effects: Regions with Varying Levels of Previous Im-
migration

Some counties in Eastern Germany were not accustomed to foreigners (share of
immigrants < 2 percent in 2014, whereas the mean share in Germany was 9.3
percent in this year) until refugees were allocated by law during the refugee crisis.
In these regions, the influx of refugees may have been particularly salient and fueled
anti-immigrant sentiments and inclinations to discriminate. In contrast, in some
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Figure 3: Overall Discrimination Rates by Share of Foreigners in a County.
Note: This figure shows a nonparametric polynomial smoothing of the association of the gross discrimination of Turks (red, solid line)
and Germans (green, dashed line) over counties with different shares of foreigners (population with no German nationality, according
to official statistics) together with 95 percent confidence intervals. The gap between both discrimination rates is the net discrimination
rate. One can see that the gross discrimination of Turks and accordingly the net discrimination rate decline with increasing shares
of foreigners living in a county. The figure is based on N = 4,799 tested apartments in both waves and was produced with the Stata
command lpolyci. In order to identify stable trends behind idiosyncratic (outlier) effects, a wide bandwidth was used (6pp).

urban regions in Western Germany, at least one-third of the residents had foreign
citizenship prior to the refugee crisis. Further immigration during the refugee crisis
has made little quantitative difference in these regions and may therefore have been
perceived as less disruptive (Hopkins 2010).

Figure 5 summarizes the net discrimination rates in counties with varying
shares of foreigners prior to the refugee crisis: from the lowest (very low: 1 percent-
6 percent) to the highest quartile (very high: 14 percent - 32 percent). For easier
interpretation, we only show net discrimination rates (detailed results, including
gross discrimination rates, are provided in S2.2 online supplement, Table S2). Overall,
net discrimination was lower in counties with a higher percentage of foreigners
(panels on the right). Although there were some changes in net discrimination rates
in some quartiles (e.g., the net discrimination in the second quartile decreased from
14 to 11 percentage points across waves), there was no clear pattern that the change
in discrimination was moderated by the size of the foreign population). In all
panels, there is a large overlap in the confidence intervals for the net discrimination
rates observed in both waves. We therefore conclude that the main finding that
immigration has no substantial effect on discrimination also appears to hold for
different levels of prior exposure to immigration.
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Figure 4: Gross and Net Discrimination Rates by Wave.
Note: The bars show the gross discrimination rates in percent. The net discrimination, which is the difference between the gross
discrimination rate of Turks and Germans, is indicated in percentage points (pp). The sample comprises 2,389 tested housing units in
the 1st wave and 2,410 housing units in the 2nd wave.

Threats to Identification and Robustness Checks

The benefit of our identification strategy is that we rely with the refugee crisis on a
kind of exogenous shock. The estimation of an unbiased causal effect using such
“unexpected event” (Muñoz, Falcó-Gimeno and Hernández 2020) during the field
phase of an individual data collection relies on assumptions about “excludabil-
ity” and “ignorability,” which we shortly discuss in the following (mainly based
on Muñoz, Falcó-Gimeno and Hernández 2020, Harding and Nwokolo 2023).12

The excludability assumption is that identified differences in discrimination levels
between the two waves (control and treatment group) are solely due to refugee
immigration. This assumption could be violated in several ways. Differences in
the level of discrimination could also be caused (or counteracted) by simultane-
ous events happening at the same time as the refugee immigration, by unrelated
preexisting time trends, or seasonal effects that may also have impacted the level
of ethnic discrimination. Events or trends that equally affected housing suppliers’
responses to Turkish and German applicants, such as generally responding to e-mail
inquiries more frequently in the winter compared to the spring, would not bias the
unequal treatment measured by the net discrimination rates. It seems plausible that
most trends or seasonal/periodic effects would have such consistent effects on both
applicants. However, some intervening shocks or trends might have affected only
discrimination against Turkish applicants, such as the Islamist terrorist attacks in
Paris that occurred shortly before the 2nd experiment.
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Figure 5:Net Discrimination Rate by Level of Foreigners and by Wave.
Note: This figure shows discrimination rates in percentage points together with 95 percent confidence intervals. W1 (W2) shows results
for the 1st (2nd) wave. The level of foreigners in a county (per 100 inhabitants) is split into quartiles (very low: 1.0%- 6.0 %, low: 6.1%-9.8
%, high: 9.9%-14.3%, very high: 14.4%- 32.3%). At least 472 tested housing units per quartile and wave.

To circumvent such confounding factors, we also use a metric measure of refugee
immigration: the magnitude of immigration to different counties, which ranged
from 0.3 to 1.2 refugees per 100 inhabitants (“outlier” counties with exceptionally
large reception centers excluded). We see no reason that this exogenous variation in
the size of immigration would be systematically correlated with temporal trends or
seasonal/periodic effects, at least when we control for tax revenues (measured by
the GDP proxy). This was supported by balance checks (see S3.2 online supplement).
We are not aware of any other historical events or trends in the second half of
2015 that may have had an impact on ethnic discrimination in Germany or even
remotely similar effects on public attention or population composition. With respect
to general time trends, there is evidence that ethnic discrimination in the housing
market is decreasing in Europe, but at such a slow pace that no substantial change
can be expected within 7 months.13 Finally, differences in discrimination levels
may have been caused by collateral events triggered by the refugee crisis, such as
the strong media discussions, and not the refugee immigration in itself. We admit
that we cannot separate these joint events; but do not see this as a major problem,
because these collateral events are also in the focus of theories on group threats and
conflicts.

The second key assumption for identification is ignorability: For the tested
housing units/suppliers, the assignment to treatment or control group must be
independent of the potential outcome of discrimination, that is, the assignment
must be as good as random (Muñoz, Falcó-Gimeno and Hernández 2020). Again,
several threats to this assumption exist. First, the samples used in both waves (i.e.,
the treatment and control groups) could differ due to an imbalance on observables,
which may be related to the outcomes of interest. We deal with potential problems
arising from the imbalance on observable covariates by controlling for the covariates
noted in the method section or splitting the sample by covariates, giving conditional
ignorability. Another potential threat stems from unobserved confounders. By
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including fixed effects for federal states, we correct for possible imbalance in the
allocation of housing units/suppliers across federal states and achieve balance even
in unobserved time-constant confounders on the federal level.

For an unbiased identification of treatment heterogeneity (our second research
goal), also the distribution of refugees to counties with different previous exposure
to immigration should be as good as random; otherwise, we might confound
the interaction of the wave dummy with the size of foreign populations we are
interested in with a different strength of treatment (i.e., different size of refugee
immigration). The setting of the refugee crisis with a quasi-random distribution of
refugees across regions due to the used quota design makes us confident that we
could reach at least conditional ignorability (see also Aksoy, Poutvaara and Schikora
2020 for tests of exogeneity assumptions in the distribution of refugees across
counties). In addition, using the size of refugee immigration as an alternative
treatment in robustness analyses serves as a further test for the plausibility of this
assumption. In further robustness checks, we also used the relative change in
refugee immigration.

For the unbiased identification of the ATE or treatment heterogeneity, it is in
addition crucial that the event of the refugee crisis was unpredictable for housing
suppliers. (Otherwise, suppliers may have already adjusted their behavior in
the 1st wave in anticipation of the crisis, which would hinder a clear separation
of treatment and control group.) This assumption is certainly met here: In May
2015, the suspension of the Dublin Agreement and accordingly the strong refugee
movements were not foreseeable.

Finally, threats to identification might result from an invalid measurement of
discrimination. A drawback of experimental within-designs is that housing suppli-
ers might detect them. We have taken all kinds of precautions, for example, varying
more information than just ethnicity.14 Only one out of our 5,000 sampled housing
units showed evidence that our experiment was detected.15 There might have been
further cases we did not notice. This would have led to an underestimation of
discrimination due to possible demand effects (Charness, Gneezy and Kuhn 2012).
However, as long such bias is not tied to one of the two waves of our experiment,
this would not have biased the estimation of the effect of refugee immigration. We
have no reason to assume that detection was more likely in the 2nd wave, because
we did not publish any information on the field experiment until now. The other
known disadvantage of within-designs, order effects, was eliminated by balancing
the order in which the two applications were sent.

We also tested the robustness of our results with other statistical models, includ-
ing instrumental variable approaches (see S3.1 online supplement for all robustness
and S3.2 for balance checks). In these robustness analyses, we included nonparamet-
ric methods, which do not require assumptions about the functional form and thus
allow the identification of possible nonlinear effects or “tipping points” (Galster
2014). As further alternative treatments, we used the number of male refugees in a
county. None of these analyses changed our core conclusion: Refugee immigration
in the course of the European refugee crisis in 2015 had no meaningful impact on
the level of discrimination of Turks observed in our experiments. The conclusion
that discrimination rates did not change significantly across waves was also con-
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firmed by using alternative outcomes to measure discrimination, such as explicit
invitations to visit a housing unit or response times to the initial request. To test
whether changes in discrimination occur on a more fine-grained spatial level, we
conducted additional analysis at the neighborhood level using walking distances to
refugee shelters as an alternative treatment variable. Again, we uniformly found no
significant change in discrimination rates. Therefore, we are confident that we have
not missed more subtle or regional changes in discrimination levels.

Discussion and Conclusion

In this study, we analyzed the effect of a strong and unexpected mass immigration
on ethnic discrimination: We studied the effects of immigration of refugees from
mostly Muslim countries on the discrimination of Turks in the German rental
housing market.

A particular strength of our study is that we could leverage the mostly exoge-
nous assignment of refugees to municipalities in Germany, which helps to overcome
confounder and self-selection bias that may have biased previous research. The
main result is surprising: Although Germany has experienced increasing concerns
about immigration (Torres 2022) since the refugee crisis, as well as decreasing
willingness to host some immigrant groups (Czymara and Schmidt-Catran 2017),
hostile attacks against refugees (Jäckle and König 2018, Wagner et al. 2020), and
increasing supporters of right-wing parties opposing immigration (Dostal 2017),
we have not seen an increase in discrimination against Turks in the rental housing
market in Germany. Our results are robust across regions accustomed to varying
levels of immigration prior to the crisis. They are in line with Schaub, Gereke and
Baldassarri (2020), who found no evidence for an effect of refugee immigration in
Germany on ethnic/religious discrimination measured in a lab experiment in 2018.
Our results allow to strengthen the external validity and draw conclusions about a
natural setting, the German housing market.

How can we explain this result? A first explanation would be that no spillover
effects occur from refugees emigrating from the Middle East or Africa to the Turks
tested in our experiment. This could theoretically be the case if natives do not lump
all immigrants with a supposed Muslim or Middle Eastern background together
but instead draw finer boundary lines between immigrating refugees and Turkish
immigrants who have lived in Germany for a longer time. This seems, however,
implausible in the light of previous research that reported strong spillover effects
in the form of the refugee crisis fueling general anti-Muslim sentiments, including
negative sentiments against Muslim immigrants that lived in the host countries for
generations (Dinas et al. 2019).16

A second reason could be that housing providers are less inclined to develop anti-
Muslim sentiments, for example, because property owners often have a high level
of education and per se wealth, which better protects them from competition with
low-status immigrants. Evidence shows that majorities with higher socioeconomic
backgrounds displayed less intolerance toward minorities before and after the
European refugee crisis (Kromczyk, Khattab and Abbas 2021). So far, however, we
can only speculate about the extent to which this translates to property owners
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in the housing market. To date, only cross-sectional evidence relates aggregate
measures of anti-immigrant attitudes to regional levels of discrimination (see, e.g.,
Lacroix, Ruedin and Zschirnt 2022). This approach is, however, prone to the risk of
ecological fallacy and confounder bias. Future research should attempt to measure
attitudes and feelings of threat at the micro level of those involved in the rental
processes.

A third explanation would be that—at least in the short run—anti-migration
attitudes do not necessarily translate into discrimination. Prejudiced and/or threat-
ened property owners and agencies may be unwilling to bear the costs of animus
discrimination. Profit-seeking could be a more important driver of discrimination
than negative feelings toward immigrants. This aligns with theories on statisti-
cal or customer discrimination (Arrow 1971 , Phelps 1972, for evidence on the
housing market see, e.g., Ewens, Tomlin and Wang 2014), but would still require
future research that analyzes motives for discrimination in more detail. In any case,
our results suggest that researchers interested in hostile acts should also measure
behavioral outcomes, not just attitudes.

In contrast to fully randomized experiments, natural experiments always rely
on quasi-randomization, which may threaten internal validity. Although we tried
to evaluate the underlying assumptions of the design used as well as possible, some
threats, such as unobserved confounders, might still exist. It is also important
to keep in mind our limited target population, suppliers on the German online
rental housing market. Ethnic discrimination in the housing market seems to be
more pronounced in Germany than in other European countries, and Turks seem
to be particularly affected (Auspurg, Schneck and Hinz 2019, for cross-country
evidence on the labor market see Quillian et al. 2019, Flage 2018). Thus, we
examined a “more likely” case in which (an increase in) discrimination could be
expected. Nevertheless, we cannot rule out the possibility that scope conditions for
discrimination differ by country or market and that there are effects of immigration
on discrimination elsewhere. For these reasons, further studies on other countries
and markets, such as the labor or consumer market, are desirable, as well as studies
on discrimination in “everyday encounters” (Zhang, Gereke and Baldassarri 2022).

Our study has implications for immigration policies and points out further fruit-
ful avenues for future research. First, many countries are currently experimenting
with refugee allocation procedures. Some, such as Canada, allow refugees to move
freely within the country and try to channel them, if at all, to regions with good
labor market options (Bansak et al. 2018). Similarly, in the United States, refugees
are not required to stay in an assigned place of residence (Bruno 2017). Studies
examining the economic integration of refugees and the economic well-being of
host communities have consistently found that both are optimized when refugees
are settled in more prosperous regions that offer them better labor market options
(Martén, Hainmueller and Hangartner 2019). However, these policies lead to a
strong regional concentration of refugees in a few metropolitan areas (Rose 2019).
In contrast, several European countries, such as Germany and Switzerland, aim
to distribute refugees homogeneously across the country to equalize the burden
on the welfare funds of single municipalities and to avoid the formation of ethnic
enclaves and housing shortages. Our experiment allowed us to evaluate this policy
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in Germany regarding potential unintended side effects in the form of increased
ethnic housing discrimination of earlier immigrants. Discrimination was found
to be generally lower in counties with many immigrants and thus higher ethnic
diversity. According to our results, this correlation was most likely not caused by
the size of immigrant populations. Instead, we suspect that confounding spatial
factors and previous immigrants’ self-selection into specific regions are responsible
for this correlation. Even without diving deeper into the underlying mechanisms
(e.g., whether this represents a general composition effect or whether it is caused
by more immigrant housing suppliers in these counties) we can now conclude that
allowing more refugee migration to these ethnically diverse regions does not seem
to have negative side effects in terms of increased ethnic housing discrimination
against Turks. On the contrary, our results suggest that migrants can expect less
discrimination in ethnically mixed regions, which should improve their chances of
integration. However, more research is needed on the long-term trend in discrim-
ination,17 as well as further insights about additional migrant groups (including
possible discrimination against refugees).

Beyond these substantial findings, our combination of field and natural experi-
ment is an interesting case study grasping the essence of discrimination research:
causal research on the “why,” “when,” and “where” questions of discrimination.
Studies using context (i.e., moderator) variables and other conditions for discrimina-
tion that are not randomly assigned suffer from post-treatment bias (Montgomery,
Nyhan and Torres 2018). Thus, more studies with random variation in such vari-
ables are necessary. Natural experiments may help achieve such variation. For
example, events that are already known to alter attitudes such as terrorist attacks
(see, e.g., Legewie 2013), may serve as treatment or instrumental variables. One
key recommendation is to design more longitudinal field experiments that are
“always-on” (i.e., in the field), or at least have several (long) field periods to increase
the likelihood of capturing natural experiments by chance.

Data Note

We used data we collected in the research project “Ethnic Discrimination and
Segregation in German Housing Markets” funded by the Wolfgang and Anita
Bürkle Foundation. Our replication files (data and Stata do-files) are available on
the OSF platform (https://doi.org/10.17605/OSF.IO/S8R2H).

Notes

1 Home ownership is much more common among natives than among migrants in Ger-
many. Official statistics for 2014 show, for example, that people without a migration
background were much less likely to live in residential property (54.8 percent) than
people with a migration background (34.5 percent, German Federal Statistical Office
- Destatis 2017). Migrants being much more dependent on the rental housing market
lends particular importance to studies of ethnic discrimination in this market.

2 Contact theories assume that larger immigrant populations may increase the chances
of positive contact (e.g. building friendships) under certain conditions. Positive contact
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reduces hostility and discrimination by promoting empathy and understanding (Allport
1954, Elwert, Keller and Kotsadam 2023, Pettigrew and Tropp 2006). According to
Allport’s original specification, intergroup contact reduces prejudice primarily when
natives and immigrants have the same status, and when they cooperate and work toward
a shared goal. Although later theories suggests that these conditions are facilitative
rather than essential (Pettigrew & Tropp, 2006), one scope condition has crystallized
as particularly important: Contact must provide opportunities to form friendships (c.f.
Bohman and Miklikowska 2021). However, during the first phase of refugee integration
in which our experiment took place, contacts with refugees were mostly fleeting, non-
repetitive encounters that lack the depths of contact for empathy to evolve (see e.g. the
survey results of Schmidt, Weick and Gloris 2019 on contact frequencies).

3 Regions as units of comparisons reached from neighborhoods within a single city (e.g.
Auspurg, Hinz and Schmid 2017) over different districts within countries (Van der Bracht,
Coenen and Van de Putte 2015) up to comparing different countries (Hexel et al. 2019).
Some studies also analyzed associations between the level of ethnic/racial segregation or
ethnic diversity with the level of ethnic/racial discrimination (for an overview: Krysan
and Crowder 2017: Ch. 9).

4 According to the Dublin III Regulation, refugees were only eligible to apply for asylum
in the country where they had first entered the European Union.

5 In 2015, immigration to Germany was higher than ever before, according to statistics
from the German Federal Statistical Office - Destatis (2016). 2.16 million people moved to
Germany, of which about 0.9 million were asylum seekers who fled from (civil) wars and
poverty, mainly in Syria, Afghanistan, Iraq, and some south-eastern European countries
(German Federal Ministry of the Interior and Community - BMI 2016). In 2015, about 7.8
Mio inhabitants in Germany (10 percent) did not have a German citizenship, and about
17.1 Mio (21 percent) had a migration background (with the largest immigrant groups
being Turks, followed by Poles and immigrants from the Russian Federation).

6 Even between 2016 and 2018, only 8 percent of the refugees in Germany moved to
another federal state (Aksoy, Poutvaara and Schikora 2020). These authors, who tested a
variety of variables, found that county-level population size was the only statistically
significant predictor of the number of asylum seekers assigned per county.

7 Turks formed the largest ethnic minority in Germany in 2015. We focused on this group
in our experiments because there was already evidence that Turkish immigrants in
Germany were particularly affected by negative prejudice and discrimination (in the
housing market). One reason for this discrimination is probably their presumed Muslim
religion (Auspurg, Hinz and Schmid 2017, Auspurg, Schneck and Hinz 2019).

8 Other outcomes (the content of responses and response times) are used in robustness
checks.

9 Rental housing units are typically advertised only few days or weeks, meaning that most
housing units/suppliers tested for discrimination in our field experiment were available
only in one of the two waves. Testing only suppliers available at both waves would
have strongly impacted the external validity of our study. As mentioned above, we also
decided to test each supplier only once for ethical reasons.

10 The only two exceptions were a small increase in the proportion of private suppliers
(that tend to discriminate more likely compared to real-estate agencies, see Flage 2018)
due to a legislative reform, and a slight decrease in the share of housing units located in
counties with a high share of voters for a left-wing party (the Green party) supporting
immigration in the last federal election (2013). When not accounted for, both imbalances
may lead to a slight overestimation of the increase in discrimination across waves.
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11 Foreigners are individuals without a German nationality. For regional units (counties)
there are official statistics on a yearly basis only for foreigners, not the whole population
with a migrant background. However, both variables are strongly correlated (see S1.1
online supplement). Germany is divided into 402 counties (varying in size from 34,260 to
352,0031 inhabitants in 2015), composed of a city and/or a rural region. Overall, the field
experiment was run in all federal states and in 328 of the 401 counties in both waves.

12 Those designs are typically used for events happening during the field phase of a public
opinion survey (Muñoz, Falcó-Gimeno and Hernández 2020). We transfer the design to
field experiments. Compared to the designs relying on surveys, our setup based on a
field experiment allows to preclude threats to identification that result when individuals
self-select into a survey study.

13 A particularly good indication of this is that the level of net discrimination measured
in our study is about the same as what was measured in similar field experiments in
Germany in 2011 and 2012 (Schmid 2015, Auspurg, Hinz and Schmid 2017).

14 Detection is also presumably much less likely in experiments on the housing market
than in experiments on the labor market (Weichselbaumer 2015) because a much less
formalized application process (e.g., without certificates) is used.

15 This case was excluded from our sample as one case where the apartment was not
actually available to the second applicant.

16 Including refugees as another group in our experiments would have allowed for more
accurate conclusions about possible spillover effects, as such a design would allow us
to compare treatment effects for refugees and Turks. However, as with many natural
experiments, we could not anticipate the refugee crisis and therefore did not include
refugees as an ethnic group in the 1st wave of our experiments.

17 Research on long-term effects would be very valuable because there are also some
theoretical arguments that stocks of immigrants may have different effects on attitudes
towards immigration and dealing with immigrants than flows that we observed in our
study (Brady and Finnigan 2014).
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