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Abstract

Is immigrant segregation caused by native flight or self-isolation? If the former, which

natives avoid immigrants and which types? Previous literature on ethnic segregation

has focused on static models that characterize steady equilibria of local white shares.

However, these models ignore churn and local sorting among majority populations.

We address these issues using a dynamic model that contemplates constant mobility in

and out of the neighborhood by both natives and minorities. Using a matched panel

containing all individuals and properties in Denmark from 1987 to 2017, we exploit the

quasi-random nature of refugee placements and simulated, exogenous Markov chain

predictions to generate experimental variation in local immigrant arrivals. We find

strong evidence of white flight, as measured by increased churn and net losses among

the majority population, even at the building level. However, not everyone is upset

by the presence of minorities. Flight is stronger among the elderly and in reaction

to the arrival of low-income immigrants, regardless of their cultural background. As

neighborhoods become densely populated with immigrants, young, low-income native

citizens without children continue to move in disproportionately, but so do other im-

migrants.
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1 Introduction

Over the past decades, many countries have experienced an uptick in immigration. Ac-

cording to the UNHCR, approximately 1 million immigrants reach Western Europe an-

nually, and a similar number enter the USA. These inflows generate heated debates

about their accommodation, assimilation, and impacts on destination economies. In fact,

immigration has become the most salient political issue in developed countries. Anti-

immigration sentiment, driven by a preference for ethnic homogeneity, has the potential

to crystallize into conflict and the resurgence of immigrant ghettos (Cutler et al., 2008a).

It is well-established that immigrants are likely to cluster locally, which may generate

concerns about the appearance of “parallel societies” (Egge and Solhjell, 2018). Never-

theless, this tendency could be reinforced by native 
ight or native avoidance of areas

with a higher concentration of immigrants (Betts and Fairlie, 2003).

In this paper, we use annual, individual, administrative data to uncover revealed

preferences for homophily. We find causal evidence of native flight at both neighborhood

and building levels. We also provide actionable policy targets by identifying the specific

demographic patterns of this behavior. Ultimately, our results show that policies solely

operating on immigrant “ghettos” may not fully succeed unless native behavior is also

targeted.

Indeed, ethnic segregation raises serious policy questions, as it may result in the

poor economic performance of minorities. Cutler and Glaeser (1997) shows that more

segregated racial groups display worse economic outcomes compared to their counterparts

in less segregated US cities. However, Edin et al. (2003) shows improved labor market

outcomes in Sweden for immigrants living in segregated enclaves. A more recent body of

literature has shown that higher concentrations of immigrants may delay the integration

process (Cutler et al., 2008b). Nonetheless, the quality of information networks among

minorities matters: having more highly-skilled ethnic neighbors improves employment

prospects and wages (Damm, 2014).1

Previous research has explored the impact of immigrant arrivals on the mobility of

natives across cities. Card (2001) shows that immigration inflows have only mild adverse

effects on the earnings of low-skilled natives. Nonetheless, Borjas and Monras (2017)

argue that this can be accounted for by labor market displacement: some native workers

experience negative consequences and leave immigrant-dense metropolitan areas. Revis-

iting the widely-cited paper by Card (1990), Monras (2021) shows that native exits and

1Moreover, Borjas (1995) finds a positive relationship between the skill level of the first-generation im-
migrants in a neighborhood and the educational attainment as well as earnings of the second-generation.
The study suggests that as immigrants’ skill levels rise, their children’s educational outcomes and income
prospects improve accordingly.
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reduced entry (native avoidance) fully account for the null e�ect of the Mariel boatlift

on Miami's labor market. Amior (2020b), Amior (2020a), and Dustmann et al. (2017)

also document native avoidance of immigrant cities in the US, the UK, and Germany,

respectively. According to Derenoncourt (2022), individuals who grew up in commuting

zones signi�cantly impacted by the US African American Great Migration experienced

a reduction in adult income with respect to individuals in other areas. Furthermore,

Ortega and Verdugo (2022) show that native exits from immigrant-dense metro areas in

France are not random: workers who lose out from competition by migrants are more

likely to move out to other urban areas. In contrast, Foged and Peri (2016) �nds no

evidence of displacement of natives by immigrantsacross municipalitiesin Denmark, as

low-skilled native workers switch to less manual-intensive occupations. Overall, cross-city

studies point to the complex relationships between immigration and the native popula-

tion as mediated by complementarities or substitutabilities in the metropolitan labor and

housing markets (Saiz, 2003, 2007; S�a, 2015).

Recent work has expanded past research to include neighborhood outcomes, rather

than focusing solely on metropolitan areas. This signi�es a relative shift in interest away

from labor markets and into social interactions. Speci�cally, changes in the ethnic com-

position of a neighborhood can be in
uenced by the preferences of majority-population

residents (Miyao, 1979; Bond and Coulson, 1989; Han et al., 2022). This literature { heav-

ily based on the US experience { draws from a strong tradition of research investigating

the determinants of the urban segregation of the African American community.2 Once

the minority population in a neighborhood exceeds a certaintipping point, white 
ight

may become more likely, leading to a signi�cant local decline in the white population and

complete segregation (Schelling, 1971; Bond and Coulson, 1989; Frankel and Pauzner,

2002; Card et al., 2008). However, racial segregation may also be partially attributed to

the perception of lower-quality public services and urban amenities in such areas (Bayer

et al., 2007a).3

As we argue throughout, the segregation literature has largely overlooked the dy-

namic nature of neighborhood change. Minorities are more likely to �nd vacant homes in

neighborhoods with high turnover, which can lead to mistaking natural churn for white


ight. While absolute segregation was the norm for Black people in mid-20th-century

America, substantial periodic in
ows and out
ows of both minority and majority popu-

2Papers in this literature are too many to enumerate, but prominent examples include Taeuber and
Taeuber (1965); Kain (1968); King and Mieszkowski (1973); Yinger (1976); Massey (1990); Cutler and
Glaeser (1997); Cutler et al. (1999); Boustan (2010); Shertzer and Walsh (2019), and Derenoncourt
(2022).

3Saiz and Wachter (2011) and Bayer et al. (2014) suggest that income di�erences are also an im-
portant determinant of segregation. This is also true for Denmark, where segregation by income level is
signi�cant (Gutierrez-i-Puigarnau et al., 2016; Mulalic and Rouwendal, 2020).
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lations into the same neighborhoods are common nowadays. Furthermore, the types of

people moving into and out of neighborhoods with large minority populations may di�er

greatly. This implies that white 
ight and gentri�cation could occur simultaneously in

the same neighborhood if one group of the majority population 
ees while a larger group

is attracted by the area's changing amenities.

Beyond black-white segregation, research about the drivers of neighborhood sorting

by immigrants is also emerging. However, its depth and extent are still far from com-

mensurate to the issue's social and political importance. For instance, Damm (2009)

and Damm and Dustmann (2014) �nd that the density of co-nationals and availability

of rental units drive immigrant location choices in Denmark. Focusing on net 
ows to

and from urban neighborhoods, Saiz and Wachter (2011), Cascio and Lewis (2012), Ac-

cetturo et al. (2014), Moraga et al. (2019), Andersson et al. (2021), and Govind et al.

(2025) show that immigrant in
ows tend to be associated with net native out
ows across

neighborhoods in the US, Italy, Spain, Sweden, and Denmark. This e�ect is primarily

observed in densely populated residential areas. In Sweden, B•ohlmark and Will�en (2020)

�nds evidence of tipping across neighborhoods. Moreover, the presence of low-income

immigrants can be associated with perceptions ofvulnerability, potentially stigmatizing

a few neighborhoods (Andersson et al., 2023).4 While this literature is very valuable,

it arguably inherits many methods and limitations from classical studies of white-black

segregation.

In this paper, we use comprehensive administrative data for the entire population of

Denmark, providing micro-geographic information for over three decades, annually iden-

tifying all individuals, housing units, buildings, and neighborhoods. We test for the pres-

ence of native ethnic preferences and characterize their speci�c patterns. Studying native

preferences for homophily and the segregation of minorities should not require much mo-

tivation due to their critical contemporary social and political importance. Nonetheless,

we make a number of substantial empirical and methodological contributions to identify

clear heterogeneous treatment e�ects that are ultimately important for policy.

First, we develop a novel dynamic theoretical framework combining individual pref-

erence shocks, moving costs, and heterogeneity in native distaste for the presence of

immigrants. This framework illustrates the mechanisms through which immigration may

alter a neighborhood's demographic composition and the patterns of local churn. It em-

phasizes the limitations of using aggregate, low-frequency ethnic shares to study native

behavior and residential mobility in response to the arrival of minority populations. Our

4Note that there is a separate research literature on the impacts of neighborhood characteristics on
immigrant outcomes { many of them in Northern European countries { (e.g. Edin et al. (2003); �Aslund
and Fredriksson (2009); �Aslund et al. (2010, 2011); Damm (2014); White et al. (2016); Ansala et al.
(2020), to which our paper does not contribute.
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model reveals three separate patterns that characterize how natives respond to immi-

grant in
ows: (i) replacement without displacement, (ii) 
ight and avoidance, and (iii)

taste-based sorting.

Replacement without displacement occurs when incoming immigrants replace native

residents who would naturally leave the neighborhood, due to the availability of housing

vacancies. People move for many reasons related to life-cycle events, job relocation, or

other external factors (Ahlfeldt et al., 2025). Naturally, neighborhoods with high churn

are better able to host newly-arrived households.

Under native 
ight and avoidance, immigration triggers an accelerated demographic

transition of residents beyond what would occur through natural turnover alone. This

classic scenario arises when natives experience disutility from living in areas with a higher

minority presence. In contrast, taste-based sorting considers nuanced heterogeneous pref-

erences. Over time, those with stronger preferences for ethnic homogeneity will selectively

relocate, while those who are more tolerant will tend to remain or move in. This triggers

a sorting pattern among natives that would be undetected using aggregate measures of

native resident shares.

Consequently, in our empirical exercise, we explicitly model the annual micro-individual

probability of natives moving out of a neighborhood as a function of the lagged local share

of immigrants.5 Our approach avoids reverse causation from native exits to subsequent

immigrant arrivals via increased vacancies. This problem plagues studies using decennial

aggregate population changes. Modeling individual probabilities also allows us to control

for a very rich set of household characteristics and local amenities that remained unob-

served in previous studies { focusing on neighborhood aggregate dynamics { and which

may confound the relationship of interest. For instance, minority-dense neighborhoods

may have also been hosting natives with high propensities to churn.6

As a second contribution, we use alternative identi�cation strategies that are highly

consistent with causal interpretations. Endogeneity challenges plague the estimation of

"white-
ight" parameters (Moraga et al., 2019). On the one hand, contemporaneous

shocks to a neighborhood may account for both changes in its immigrant density and the

propensity of natives to move out. On the other hand, neighborhoods where immigrants

used to cluster may have experienced di�erent long-term trends, even without further

5To the best of our knowledge, except for Andersson et al. (2021), previous studies usenet ethnic

ows across neighborhoods.

6This problem is similar to that encountered in the study of gentri�cation because low-income house-
holds also have large residential turnover propensities to start with, so it is unclear if they were truly
displaced. Pennington (2021) eloquently writes:\Displacement happens to people; gentri�cation happens
to places. Gentri�cation may happen without displacement (low-income incumbents willingly move and
are replaced by higher-income newcomers), and displacement may happen without gentri�cation (push
movers are replaced by newcomers from the same demographic)."
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immigration. Standard IV strategies that use shift-share predictions to estimate local

immigrant arrivals address the former concern, but they may exacerbate the latter. To

address these concerns, we provide estimates based on a novel Arrival-Stayer Markov In-

strumental Variable (ASM-IV) approach. Our ASM-IV combines the random assignment

of newly arriving refugees with mechanical mobility estimates. We also minimize concerns

about over-reliance on a few initial shares, as raised by Bartik instruments (Goldsmith-

Pinkham et al., 2020), by separating the variation arising from random arrivals. Ad-

ditionally, our estimates control for neighborhood �xed e�ects and an exhaustive set of

time-changing individual and neighborhood variables. They also control for trends that

di�er according to initial area characteristics.

Third, we examine various housing typologies because previous studies have revealed

disparities in overall segregation across urban environments (Salazar, 2020). We docu-

ment signi�cant di�erences in behavior. Native 
ight is stronger between multifamily

buildings located in denser areas. We precisely estimate zero e�ects within the single-

family home subsample. While the distance between households in suburban areas may

keep people apart (Putnam, 2000), it may also mitigate potential social tensions. There-

fore, conventional local average treatment e�ects (LATE) obtained via shift-share instru-

mental variables (IVs) may overestimate white/native 
ight. This is because neighbor-

hoods that used to host minorities tend to be in central, dense areas|precisely where

the white/native out-migration response is largest.

Fourth, focusing on multifamily buildings, we �nd evidence of native 
ight across

neighborhoods andwithin them at very local levels of residential interaction. Recent

research in the US is turning to the study of the arrival of African American neighbors

into adjacent houses (Bayer et al., 2025). However, as in many other parts of the world,

the relevant micro-unit for social interaction in Northern and Eastern Europe is the

housing complex: a collection of three- to four-story buildings with shared spaces that

residents perceive as their living environment.7 In addition to providing evidence on

micro-interactions, these speci�cations let us control for neighborhood-and-year �xed

e�ects, thereby dispelling most concerns about confounding unobserved local shocks.

Fifth, we combine our revealed-preference approach to individual mobility with non-

linear analyses. Conventional tipping-point parameter estimates are based on net changes

in the overall share of the majority population. Thus, they cannot identify true in
ec-

tion points in exit rates among the existing white/native population whenever there are

countervailing arrivals from white individuals with reduced distaste for minorities.

7Similar mid-rise, horizontally-expansive housing typologies are prevalent in some parts of the USA,
such as courtyard apartments in Chicago (Bluestone, 2017) or garden apartments in California and the
Southwest (Hise, 1995).
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Sixth, our focus on individual behavior enables us to identify the marginal natives

who 
ee from their immigrant neighbors. We observe strong evidence of heterogeneity;

households led by older individuals tend to be more averse to foreigners. However, natives'

education or income levels do not signi�cantly in
uence their responses. Native residents

of public housing also display a greater propensity to leave than homeowners or renters

in private units. Furthering on the analysis of heterogeneous treatment e�ects, we also

introduce local measures of the socio-economic and cultural distance between natives and

the foreign-born. We �nd that results also vary based on immigrant characteristics: only

low-income foreign-born arrivals spur native exit. In Denmark, cultural characteristics

beyond income do not elicit native residential responses.

Seventh, we demonstrate that subsequent incoming residents in areas with high im-

migrant populations are more likely to be non-Western immigrants or young, low-income

Danish citizens without children. To the best of our knowledge, this is the �rst analysis

of majority-population arrivals to minority neighborhoods. Overall, our results suggest

that policymakers should consider not only local ethnic composition but also sorting and

changes within the native population in minority-dense areas.

Eighth, previous research has not been able to characterize the destinations of white

leavers. As expected under the hypothesis of ethnic preferences, we con�rm that natives

who moved out of areas with high immigrant concentrations chose destinations with

smaller immigrant shares.

Finally, we explicitly address concerns about multiple testing, a topic that is often

overlooked in papers about segregation. When studying heterogeneous treatment e�ects

and parameters for an increasing number of subpopulations, false positives are bound to

arise randomly. However, we demonstrate that our results are robust to a split-sample

strategy.

The remainder of the paper is organized as follows. Section 2 presents a dynamic

framework of white 
ight. In Section 3, we introduce the data and provide descriptive

statistics. Our estimation strategy is introduced in Section 4. Section 5 presents the main

empirical results while Section 6 discusses heterogeneous treatment e�ects in native 
ight.

In Section 7, we analyze how the share of non-Westerners in
uences the characteristics of

incoming residents. Section 8 assesses the destination choices of people who moved out,

while Section 9 concludes.

2 Churn, White Flight, and Sorting: Framework

In most conventional models of taste-based segregation, the majority population moves

out of a neighborhood in response to the arrival of a minority population. These models
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tend to focus on comparative statics in equilibrium, where no one has further incentives

to move. From its inception, this literature has focused on the stability of mixed-ethnicity

neighborhoods (Miyao, 1978), providing insight into severe segregation and the existence

of long-term, racially homogeneous neighborhoods. This line of work is also useful for

rationalizing empirical patterns in decennial, neighborhood-level datasets that lack in-

formation on individual characteristics or dynamic residential decisions. However, they

overlook critical factors contributing to ethnic segregation in contexts where residential

mobility would be signi�cant regardless of ethnic preferences.8

In this section, we develop a stylized dynamic model of residential mobility to exam-

ine how minority arrivals in
uence changes in neighborhood demographics. With utmost

parsimony, it highlights the importance of using high-frequency individual-level data to

disentangle the underlying mechanisms driving demographic shifts, such as replacement

without displacement, taste-based native \
ight," and ethnic-neutral churn. See Ap-

pendix A for proofs, complete derivations, and more detailed discussion.

2.1 Setup

Consider an economy with two locations: neighborhood A with �xed housing capacity at

�
�

, and the rest of the world (or nation), with a perfectly elastic supply of dwellings. A

continuum of residents of measure one choose their location each period based on their

indirect utilities:

+ �
8–C= � 8–C� 
 C–

+ ,
8–C= 0

(1)

where+ �
8–Cis the indirect utility of individual 8 in period Cderived from living in neigh-

borhood A. � 8–C7 0 is an idiosyncratic preference shock for A, drawn from an exponential

distribution with parameter � , and independent across residents and time. This annual

shock captures changes in the proximity of each individual to their current job, or changes

in tastes driven by lifetime events (such as family formation).
 C represents the endoge-

nous cost of occupancy in A during periodC, including rents and other non-monetary

costs (such as waiting-list time for public housing). Residents in, obtain a reservation

utility that is normalized at zero.

People incur a moving cost of� � 0 as they relocate from A to W.9 Upon drawing

8Another family of models draws inspiration from choice models (McFadden, 2001) to estimate
willingness to pay for living with people of other socio-demographic characteristics (Bayer et al., 2007b).
We learn a lot about preferences from such empirical models but, again, they do not contemplate natural
churn and its interactions with segregation in a multi-period, long-term dynamic setting.

9Introducing moving costs for relocation from W to A does not qualitatively a�ect the model's results
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a new preference shock each year, individuals decide whether to stay or to move to the

other region based on their current utilities. It is possible to consider an extension where

people contemplate the option values derived from future taste shocks, but this would

not add conceptual value as they can easily be subsumed by the moving cost,� .

Let " , ! �
C denote the mass of residents who move from, to � in period C, and let

" � ! ,
C capture those who move from� to , . Given the �xed housing capacity at A

and the moving cost, a market-clearing equilibrium is characterized by an occupancy cost


 �
C such that in
ows and out
ows are equalized, ensuring that neighborhood A is fully

occupied. In equilibrium, a constant mass" , ! �
C = " � ! ,

C of people move between the

two locations every period, which we refer to as thechurn rate of residents.

Proposition 1 (Churning and Moving Costs) Higher moving cost� imply lower

churn rates in and out of neighborhood A:

%" � ! ,

%�
= � � �

�
4� � ¹
 C� � º 5 0• (2)

Therefore, we have set up the environment to re
ect the empirical facts that people of

all groups routinely move in and out of their neighborhoods, but the degree of mobility

may be heterogeneous across the latter.

Assume that this economy, initially in dynamic equilibrium,10 receives an immigration

shock of measure) . The population now expands to 1̧ ) . Because housing supply in

A is constrained, the arrival of more residents necessarily implies the expansion of the

housing stock in the rest of the nation, W. We now use this framework to understand

how changes in the presence of immigrants in A may a�ect native 
ight under di�erent

scenarios.

2.2 Neutral Native Ethnic Preferences

We �rst explore the scenario in which immigrants and natives exhibit the same distribu-

tion of preferences. Speci�cally, natives are indi�erent to the presence of immigrants. We

now express theshare of residents in A who are immigrants in periodCas G�
C = ) �

C• �
�

,

and G,
C = ) ,

C • � , as the average immigrant share in the rest of the country. Consid-

ering identical taste distributions, these measures will also determine the proportions of

immigrants moving in and out of the neighborhood in the dynamic equilibrium. The

but mainly slows down the adjustment speed through reduced churn. For a more detailed discussion,
see Appendix A.

10We use the terminology dynamic equilibrium to refer to an ergodic state. In such state, churn
in and out of the neighborhood keeps happening. Nevertheless, while the share of immigrants in the
neighborhood 
uctuates period-by-period, it tends to converge to the same average over time.
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evolution of immigrant presence in A can be written as:

� ) �
C = " , ! � � G,

C� 1 � " � ! , � G�
C� 1– (3)

where � ) �
C is the change in the measure of immigrants living in A at timeC. The �rst

term captures immigrants moving into A (arrivals) while the second term represents

immigrants leaving A (leavers).

Proposition 2 (Dynamic Equilibrium in the Share of Immigrants) In the long

run, the immigrant share in A converges to an equilibrium share,G� , which is equivalent

to the proportion of immigrants in the population, )
1¸ ) :

� ) �
C = 0 () G,

C� 1 = G�
C� 1 () G� =

)
1 ¸ )

• (4)

Because immigrants and natives have the same preferences, residential sorting between

locations happens only because of shocks to jobs or lifestyle amenities. Regardless of

the initial distribution of immigrants in A, their presence will converge to their long

run national average. In the short to medium term, however, this scenario generates

a pattern of replacement without displacement. If, for example, all immigrants were

initially allocated to W, the immigrant share in A will rise commensurate with voluntary

native exits. This mechanism generates increasing immigrant concentrations in A without

direct displacement. However, an observer relying on aggregate data might mistakenly

attribute this pattern to \native 
ight," specially in neighborhoods with high natural

churn.

Proposition 3 (Baseline Residential Churn and Speed of Demographic Tran-

sition) Neighborhoods with low baseline moving costs, and consequently high churn (Propo-

sition 1), experience faster demographic transitions to the dynamic equilibrium. Moreover,

they systematically exhibit higher immigrant shares throughout the transition period.

This result implies that, even when they have preferences identical to those of na-

tives, immigrants initially cluster in the neighborhoods characterized by high residential

turnover. Only over time does the distribution of immigrants become evenly distributed

across space. Variation in underlying churn rates can lead to misleading conclusions about

excessive local segregation and preference-based sorting during the transitional period.

2.3 Native Tastes for Homophily

We now assume homophilic residential ethnic tastes among natives. For simplicity, im-

migrants maintain the same preferences as before. However natives experience a utility

10



penalty that is a function of the fraction of immigrants in neighborhood A. The indirect

utility function for natives ( # ) in period Cbecomes:

+ �
8–C¹# º = � 8–C� 
 C� � � ;=¹1 ¸ G�

Cº–

+ ,
8–C¹# º = 0– 88

(5)

where � 7 0 represents a parameter capturing natives' distaste for living in A as the

share of immigrants there (G�
C) grows.11

Proposition 4 (Distaste and Native Avoidance) The larger the distaste parameter

� or the share of immigrantsG� , the fewer natives will move to A, denoted by" , ! �
C ¹# º:

%" , ! �
C ¹# º

%�
5 0 &

%" , ! �
C ¹# º

%G�
5 0• (6)

Proposition 5 (Distaste and Native Flight) The larger the distaste parameter� or

the share of immigrantsG� , the larger the measure of natives that will move out of A,

denoted by" � ! ,
C ¹# º:

%" � ! ,
C ¹# º

%�
7 0 &

%" � ! ,
C ¹# º

%G�
7 0• (7)

As shown in the online Appendix| the long-term dynamic ethnic equilibrium is such

that in
ows and out
ows by ethnic group are equalized. This yields an equation that

implicitly de�nes the long run immigrant share in neighborhood A (G� ) as a function of

the model's parameters:

G�
�
1 ¸ ¹ 1 � G� º�

�
�
4� � � 1

� �
= ¹1 � G� º¹1 ¸ G� º��

�
) ¸ G� �

�
�
4� � � 1

� �
(8)

We are now in a position to state:

Proposition 6 (Taste-Based Segregation) In a long-run dynamic equilibrium the

share of immigrants in A ¹G� º is higher if natives have a distaste for living with immi-

grants.

G�
� =0 5 G�

�7 0• (9)

This scenario parsimoniously captures \classical" white 
ight dynamics.12 However, the

dynamic speci�cation helps us distinguish the nature of the long-term equilibrium from
11Replacing the log penalty in Equation (5) with a linear or exponential speci�cation yields similar

qualitative results but introduces undesired notational complexity. For a more detailed discussion, see
Appendix A.

12Our model rules out a fully segregated neighborhood (G� = 0 or G� = 1). This is a direct consequence
of our setting in which residents randomly draw � 's from an exponential distribution. Even for large
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the speed at which we reach it. Speci�cally, per Proposition 1, convergence to the equilib-

rium will be slow in areas with high mobility costs. Therefore, rapid ethnic demographic

transitions after reaching potential tipping points (Card et al., 2008) are a su�cient, but

not necessary, condition for the existence of the latter.

In most countries outside of the U.S., household mobility is much weaker. This implies

that larger shocks are needed to prompt natives to leave their homes and neighborhoods,

even if their perceived quality of life decreases due to the arrival of immigrants. How-

ever, as they repeatedly keep sampling from the neighborhood-matching distribution, a

combination of mobility shocks and homophilic preferences will eventually prompt them

to move out. In such environments, tipping points may have been crossed, and some

neighborhoods may be heading inexorably toward a maximal segregation equilibrium.

Nevertheless, this could take a very long time. Other random economic 
uctuations will

inevitably a�ect these neighborhoods in the coming decades, so a fully segregated equi-

librium may never be reached. In such cases, researchers will only observe partial white


ight.

2.4 Heterogeneous Native Preferences

In the presence of native taste heterogeneity, analyses that focus exclusively on the share

of minority and majority populations become less relevant. To see this, consider the

existence of two types of natives:Segregationistsand Neutrals. Segregationists dislike

living with immigrants, as in Equation (5). Neutrals are indi�erent to the presence of

immigrants, and therefore have the same preferences as them, captured by Equation (1).

Denote the proportion of segregationists in the native population as� .

Proposition 7 (Taste-Based dynamic Sorting) In a scenario where natives have

di�erent preferences regarding immigrants, native 
ight is partially o�set by neutral native

in
ows. This implies that the dynamic share of immigrants in A,G� , will be higher than

in the scenario where all natives are indi�erent to immigrants¹� = 0º but lower than in

the scenario where all natives dislike immigrants¹� = 1º:

G�
� =0 5 G�

05�5 1 5 G�
� =1• (10)

The most notable aspect of the demographic transition in this scenario is the replacement

of one type of native by another. However, as shown in the appendix, there are a variety

of possible paths for the speed of sorting and ethnic transition in neighborhoods. These

immigrant \distaste" parameters, a small measure of natives will inevitably still draw large o�setting
� 's. However, this measure may become arbitrarily close to zero as� grows, and hence this parsimonious
framework also encompasses full segregation as an extreme case.
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paths depend on the distribution of local productivity/amenity shocks, mobility costs, the

intensity of homophilic preferences, and the proportion of tolerant natives in the country.

2.5 Beyond Aggregate Minority Shares

Our dynamic framework highlights the limitations of using low-frequency, aggregate

neighborhood data|such as decennial censuses|to understand the impact of minor-

ity arrivals on residential sorting. While such data may reveal net changes in native and

immigrant populations, they are limited in their ability to distinguish between the various

mechanisms at work. These mechanisms include whether the decline in native presence re-


ects pre-existing high churn (replacement without displacement), job or amenity shocks,

native 
ight, taste-based sorting, or a combination of these phenomena. In addition, this

type of data makes it easier to confuse the nature of the long-term equilibrium with the

speed at which the neighborhood will reach it.

Most problematically, the o�setting 
ows predicted by heterogeneous preferences re-

main invisible in statistics about local net ethnic shares. This can lead researchers to

underestimate the extent of native 
ight and anti-immigrant sentiment in the population.

The typologies of natives who are simultaneously 
eeing and moving into a neighborhood

may di�er greatly, which could be as important as the arrival of immigrants to determin-

ing the neighborhood's future success. Furthermore, ethnic preferences may depend on

the characteristics of immigrants, which are not fully observable in aggregate data.

In turn, failing to account for replacement without displacement could also lead re-

searchers to overestimate 
ight responses of the native population, especially in areas

where mobility was already high. We therefore argue that, to properly understand the

dynamics of ethnic segregation, it is necessary to use high-frequency, micro-level panel

data that tracks individuals or households at high frequencies, as we do below.

3 Data

3.1 Statistics Denmark: a Population Registry

We exploit the richness of annual longitudinal administrative data from 1987 to 2017 for

the register of the entire population processed by Statistics Denmark (DST). DST uses

individual IDs to collate data from the countries' numerous administrative registries,

including residential, income tax, cadastre, migration, social security, judicial, health,

employment, and educational data. For this study, we can link a host of individual

demographic variables { including age, gender, education, marital status, number of chil-
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dren, income, and migration status { to residence identi�ers, i.e., housing unit, building,

and neighborhood where each individual lives.13 We also observe housing tenure types

and attributes such as building age, number of rooms in the unit, number of units in a

building, and property type (public versus private and single- versus multifamily home).

Our sample thus consists of a matched individual-and-property panel data set for the

period 1987{2017, covering the universe of all individuals and properties in Denmark.

3.2 Neighborhoods

We de�ne two types of neighborhoods by size according to the georeferenced clustering

procedure developed by Damm and Schultz-Nielsen (2008). Neighborhoods are delin-

eated by existing physical barriers and constructed to be homogeneous by the number

of residents and housing typology. There are 9,401 small neighborhoods consistently de-

�ned over time and populated by at least 150 households, with an average area of 677

< 2. Encompassing several adjacent small areas, 2,296 large neighborhoods are de�ned

to contain at least 600 households. We adopt the latter de�nition, as it is less sensitive

to outliers but granular enough in urban areas, as can be seen for Copenhagen in Fig-

ure 1.14 Nonetheless, Table D.1 in Appendix D shows that our results are robust to using

the alternative small-neighborhood de�nition.

Figure 1. Large Neighborhoods in Central Copenhagen based on the de�nitions of large neigh-
borhoods as constructed by Damm and Schultz-Nielsen (2008).

13To ensure con�dentiality, Statistics Denmark does not provide the exact residence addresses but
instead replaces them with scrambled identi�ers.

14Appendix B shows the spatial distribution of centroids for both large (Figure B.2) and small (Fig-
ure B.3) neighborhoods in the whole country.
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3.3 De�nitions and Descriptive Statistics

Per the DST, immigrants are de�ned as individuals born outside of Denmark and with

neither parent who is a Danish citizen born in Denmark. We also observe citizenship

and country of origin. According to DST's o�cial de�nitions, Western immigrants come

from the EU/EEA, European microstates (Andorra, Liechtenstein, Monaco, San Marino,

and the Vatican), Switzerland, the UK, Canada, the USA, and Australia. Non-Western

immigrants hail from any other country. To study native household behavior, we focus

on adult non-immigrant heads of households. Due to mortality and new household for-

mation, our �nal dataset consists of an unbalanced panel of over 52 million observations

on more than 4.8 million unique heads of household.

The data provide an ID for eachresidential structure in the country. They also identify

each street door and apartment's entry door by building. We categorize single-family

detached buildings as structures with a uniqueentry door { which coincides with the

street door. Multifamily structures, on the other hand, include multipleentry doors. Most

multifamily units are located in building complexes, which are sets of adjacent buildings

within the same residential structure. The tall buildings or modernist complexes that

characterize housing apartments/condos in the US, Southern Europe, Latin America, and

Asia are less prevalent in many central and northern European countries. They are very

rare in Denmark. Figure 2 illustrates the nature of Danish building complexes: collections

of identical, 3-6 story-high buildings attached horizontally. The �gure { extracted from

Google Maps© { is one such ensemble with 5 street doors, each facilitating access to

six separate housing units (totaling 30 apartments). Local market participants recognize

each structure as a distinctive \place" or \address."

Figure 2. Building Complex Typology in Denmark. This �gure shows an example of a residential
building complex in the Copenhagen Metropolitan Area drawn from Google Maps© .

In most speci�cations, we register amove-out whenever a head of household changes

residence from one year to the next,and the new address is located in a di�erent neigh-
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borhood. Conservatively, moves within a neighborhood are not classi�ed as native 
ight.

Nevertheless, we compute three alternative dummies corresponding to (1) moving out

of an address, (2) a building, and (3) a neighborhood (shown in the �rst three rows of

Table 1).

11% of household heads changed address each year, often moving to a di�erent neigh-

borhood (8%). The remainder of Panel A in Table 1 summarizes the data for household

heads: they were 48 years old on average, and 59% were male. Over one-third held voca-

tional education, while 24% achieved higher educational levels. Interestingly, only 3.7%

were unemployed, and 1% were students, with 29% out of the labor force. More than

one-�fth were either divorced or widowers, and 45% were cohabiting. On average, there

were 1.6 adult individuals per household and 0.5 children. A majority of household heads

owned their homes and stayed at the same address for more than six years.

Table 1 also shows that housing units in Denmark are 53 years old on average, and

typically contain less than four rooms. One-third of households live in large building

complexes (with more than ten units), and approximately 19% live in public housing.

The average distance to a city center is about 5 km, ensuring good access to urban

amenities (e.g., banks, hospitals, primary schools, grocery stores, and restaurants).15

It is crucial to have good and context-relevant metrics of native exposure to immigrant

residents. Our rich data allows us to create a precise annual measure: the share of non-

Western immigrants { which we henceforth refer to as \immigrants" { in the previous

year by neighborhood or building complex.

Table 2 shows exposure statistics for all neighborhoods and building complexes. The

mean share of immigrants by neighborhood was 4.7%, but the standard deviation is

relatively high. Some areas were mostly populated by immigrants (the maximum is 80%).

The �gures at the building level reveal an unweighted mean share of immigrants of only

3.2%, again with a high standard deviation. This implies that non-Western immigrants

disproportionately live in multi-unit buildings. 16

Figure 3 shows the evolution of the share of immigrants and the share of natives

changing residences between 1988 and 2017. The percentage of immigrants rose from

2% to more than 10% in 2017, with the share of non-Western immigrants increasing

almost linearly. By contrast, the probability of native mobility was stationary, if slightly

pro-cyclical.

Finally, we calculated the correlation between the proportion of non-Western immi-

grants and the native turnover rate by neighborhood, which is 0.10% (with a standard

15See Appendix C for a description of how we calculated neighborhood amenities.
16Focusing only on data from buildings with more than 10 units, the average share of immigrants by

neighborhood increases to 5.8%, while the average share by building complex becomes 6.1%.
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Table 1. Descriptive Statistics

Variable Mean SD Median

Panel A - Household Heads
Moved 0.112 0.316 0
Moved building 0.111 0.314 0
Moved neighborhood 0.080 0.271 0
Age 48.321 16.375 47
Female 0.407 0.491 0
Married or stable relationship 0.453 0.498 0
Divorced, dissolved partnership, or widow 0.228 0.420 0
Higher education 0.244 0.429 0
Vocational education 0.370 0.483 0
Out of the labor force 0.286 0.452 0
Student 0.011 0.103 0
Unemployed 0.037 0.188 0
Household disposable income (log) 12.526 0.590 12.548
Number of children in the household 0.501 0.871 0
Number of residents in the household 1.632 0.613 2
Renter 0.444 0.497 0
Length of occupancy (years) 6.751 6.026 5

Panel B - Properties
Number of rooms (within unit) 3.814 1.61 4
Number of units (within property) 43.727 105.221 1
Large building complex (10 or more units) 0.368 0.482 0
Public house 0.188 0.391 0
Property age 53.26 37.707 43

Panel C - Neighborhoods
Number of banks 1.912 3.934 0
Number of hospitals 0.218 0.673 0
Number of primary schools 1.425 2.045 1
Number of grocery stores 2.820 5.024 1
Number of restaurants 13.032 33.95 2
Number of doctors 9.483 19.524 1
Number of entertainment business 6.104 14.488 2
Share of employed residents 0.604 0.094 0.61
Proximity to city center (km) 4.973 5.757 2.450
Proximity to roads (km) 15.400 17.691 11.913
Proximity to the coast (km) 6.369 8.252 3.192
Proximity to waste (km) 26.949 23.230 17.881
Proximity to lake (km) 0.409 0.317 0.343
Proximity to forest (km) 0.326 0.335 0.238
Proximity to train station (km) 4.527 12.796 1.417

Panel D - Immigrant Presence
Share of non-Western immigrants in neighborhood 0.044 0.062 0.023
Share of non-Western immigrants in building complex 0.032 0.081 0
Predicted share of refugees in neighborhood 0.012 0.02 0.006

Note: Number of observations is 52,025,214 (4,168,843 heads of household).

error of 0.024%). This positive correlation suggests that researchers must proceed with

caution in this type of study because non-Western immigrants may have moved dispro-
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Table 2. Descriptive Statistics for Immigrant Presence

N Mean SD Median

Panel A - Complete Sample
Neighborhood
Number of residents 68,850 1,624 628 1,488
Immigrant share 68,850 0.047 0.071 0.023

Building
Number of residents 31,259,382 3.346 15.462 2
Immigrant share 31,259,382 0.003 0.033 0

Panel B - Large Building or Complex (10 or more units)
Neighborhood
Number of residents 52,094 1,601 639 1450
Immigrant share 52,094 0.058 0.078 0.031

Building
Number of residents 494,212 60.063 98.745 31
Immigrant share 494,212 0.061 0.101 0.021

portionately to areas that would have experienced high residential turnover, regardless

of immigration.

3.4 Other Data Sources

Our analysis deploys additional data sources to categorize the countries of origin of non-

Western migrants. Our goal is to incorporate variables that could play a role in the

assimilation of immigrants to the Danish culture and in explaining native responses.

Time Varying Amenities To de�ne consumer amenities, we utilize Danish adminis-

trative register data containing the entire universe of �rms from 1987 to 2017 (see Ap-

pendix C for details). We follow the evolution of three types of retail establishments by

small neighborhood and year: food services, entertainment, and grocery stores. We also

condition for the number of primary schools, doctors, and banks in the neighborhood.

By conditioning on contemporaneous consumption amenities, we control for changes

in local livability that may a�ect foreign and indigenous population 
ows di�erentially.

Conservatively, we also aim to mute any indirect e�ects going through endogenous changes

in local amenities (Waldfogel, 2008). However, these e�orts turned out not to be relevant

in practice, as results are unchanged when we omit these variables.

Time Invariant Amenities In order to capture �rst-order geographic attributes, whose

valuations may be changing during this period, we interact time dummies with distances

from the small neighborhood's centroid to: each city/town center, highways, the ocean,

waste facilities, a lake, forests, and train/subway stations.

Origin Country's Religious Composition We use information from the religious
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Figure 3. Long-Term Trends in Immigrant Share and native relocation, 1988-2017. This
�gure plots the average share of Danish residents moving to a di�erent address each year (black line) and
the shares of Western (dark-gray) and non-Western (light-gray) immigrants in the country's population.

composition of countries from Pew Research Center (2015). We classify countries as

\Muslim" if more than 50% of their population is Muslim.

Language Proximity We use an index of language proximity between Danish and the

origin countries from Centre D'Estudes Prospectives et d'Informations Internationales

(CEPII), available from Melitz and Toubal (2014). We use the lexical similarity between

40 words compiled by the Automated Similarity Judgment Program (ASJP). According

to CEPII, this measure is better suited to compare languages in di�erent families.

Facebook Connectedness Index This is a measure of international social connected-

ness between Denmark and other countries, obtained from Bailey et al. (2021). These

authors use de-identi�ed administrative data from social media (Facebook) to measure

the relative probability of a friendship link between Facebook users by country dyad.

Country Income Level We use the World Bank's country classi�cations into four

income groups: low, lower-middle, upper-middle, and high income, using Gross National

Income (GNI) per capita in 2021 (World Bank, 2022).

4 Empirical Strategy

Previous work has mostly compared aggregate net ethnic 
ows in and out of neighbor-

hoods, usually by decennial censuses (Card, 2001; Card et al., 2008; Saiz and Wachter,

2011). While net out
ow-to-in
ow parameters can be informative, they have limitations.
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Notably, they ignore gross churn and potential sorting among individuals from the same

ethnic group. More problematically, reducednet out
ows of majorities could be mechan-

ically associated with minorities' arrivals, as the housing units occupied by the latter

become available (Moraga et al., 2019). Using past immigrant densities to predict fu-

ture native exits is a better practice (Andersson et al., 2021), but results may still be

endogenous to the underlying natives'propensities to churn.17 Note that conventional

shift-share instruments cannot address this issue, because �rst-period immigrant neigh-

borhood choices may depend on the underlying local mobility of the native population

and, therefore, on subsequent available housing vacancies.

This problem can be surmounted by modeling the probability of native moves explic-

itly, allowing for the inclusion of a large set of neighborhood and family characteristics

that account for mobility. We thus consider the following linear probability model:

%¹H8–I–C¸ 1 = 1jX8–I–C– BI–C–� A–C–� I º = 
 ¸ � � BI–Ç � 0X8–I–Ç � A–Ç � I ¸ &8–I–C¸ 1 (11)

where H8–I–C¸ 1 is a relocation dummy (a dichotomous variable that assumes value one if

the individual 8moved to another neighborhood in the next year,C¸ 1); BI–Crepresents

the share of immigrants from non-Western countries that resided in the same location

I (neighborhood or building complex) as the individual8; and X8–I–Cis a set of control

variables that include characteristics of the head of family (age, gender, marital status,

education level, and employment status), household (disposable income, size, and num-

ber of children), housing information (tenure type, the number of rooms in the unit,

and building's age), and time-changing amenities (number of banks, hospitals, doctors,

primary schools, grocery stores, entertainment businesses, share of employed residents,

and restaurants). &8Cis a random error term. We cluster the standard errors at the

neighborhood level in all speci�cations. While hazard models at this scale are computa-

tionally unfeasible, we also control for the household's length of stay in the house, thereby

capturing changing conditional probabilities of exit as time passes.

Importantly, we also control for interactions between a �ve-year trend variable and

time-invariant neighborhood characteristics: distance to the city center, to a highway,

to the coast or lake, to waste disposal facilities, to forests, and to train stations. These

interactions capture long-term trends associated with di�erent neighborhood typologies,

more saliently growing suburbanization. Conventional shift-share IV strategies do not

typically control for secular trends in the types of neighborhoods where immigrants clus-

tered originally, a problem akin to the potential endogeneity of initial industry shares in

17E.g., immigrants may tend to move to places with a disproportionate proportion of young, unmarried
individuals with unstable incomes, and short housing tenures. These are also the most likely individuals
to move out subsequently.
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Bartik instruments (Goldsmith-Pinkham et al., 2020).

In addition, to control for unobservable time- or location-speci�c factors that a�ect the

decision to move, we also include region-by-year �xed e�ects,18 � A–C, and neighborhood

�xed e�ects, � I . Therefore, the OLS identi�cation is initially based on changes in lagged

immigrant shares by neighborhood relative to changes in other areas in the same region

and year. In later speci�cations, where we assess the presence of immigrants in a building

complex, we further include neighborhood-by-year and building complex �xed e�ects.

We see this model as one based on revealed preference: under the null hypothesis of

no ethnic preferences, the probability of a native exit should not relate to the presence

of non-Western migrants, conditional on counterfactual mobility. Note that by using

micro-data, we capture exits that may be countered by corresponding native arrivals in

the aggregate.

4.1 Instrumental Variable Design

Even after controlling for individual propensities to move, neighborhood �xed e�ects, and

local varying time trends, there is still a possibility of endogeneity bias due to unobserved

shocks. The direction of bias cannot be determinedex-ante. For instance, if immigrants

are being drawn to neighborhoods with thriving economies{in ways that are not cap-

tured by the local employment shares{then the estimated coe�cient of interest would be

downward biased. Conversely, if immigrants settle in neighborhoods with worsening job

prospects, the coe�cient could be upward biased.

This leads us to develop a novel approach that builds on the random assignment

of newly arriving refugees across municipalities in Denmark. Refugees { see a detailed

de�nition in Appendix B5 { comprised a substantial 27.3% of non-Western immigrants

during the period and were less likely to return to their origin countries (Jensen and

Pedersen, 2007).

Damm and Dustmann (2014) convincingly argue that the Danish Spatial Dispersal

Policy of refugees from 1986-1998 was random across municipalities conditional on a few

controls, and Azlor et al. (2020) also documents the random elements of the refugee

dispersal policies from 1999 until the present. Concretely, placement agencies situated

refugees across municipalities to avoid excessive concentration. Refugees were placed on

social or private rentals depending on the random availability of housing units on the week

of arrival: Damm (2014) o�ers evidence that the refugee dispersal policy was random at

the neighborhood level, conditional on observed individual characteristics that we also

18We adopt the region de�nition from the 2007 Municipal Reform that created �ve regional adminis-
trative regions above municipalities but below the central government.
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include in our speci�cations.

Nevertheless, refugees have a degree of agency, and their random initial placement

does not imply that they stay put forever. Subsequent refugee moves are endogenous and

susceptible to generating instruments that violate the exclusion restriction assumption.

To address these issues, we develop a novelArrival-Stayer Markov Instrumental Variable

(ASM-IV) to purge any endogeneity that could arise from using thecurrent share of

refugees by neighborhood. Consider the number ofrefugeesin neighborhood8 in time

C, ' 8–C, as the sum of refugees who stayed from the previous year,( 8–C, plus the refugees

moving in from other neighborhoods,� 8–C, plus the total in
ow of new arrivals in the

country placed into 8, � 8–C.

' 8–C= ( 8–Ç � 8–Ç � 8–C (12)

We can further separate each of the components above into social housing dwellers,%1,

and refugees living in private housing%E:

' 8–C= ' %1
8–Ç ' %E

8–C

= ( %1
8–Ç ( %E

8–Ç � %1
8–Ç � %E

8–Ç � %1
8–Ç � %E

8–C•
(13)

In what follows, we propose a Markov-chain constructed IV approach that computes

predicted local in
ows and out
ows of refugees today based on new arrivals, the pre-

existing distributions of both social housing and refugees in the past, combined with

year-speci�c mechanical transition probabilities.

Arrivals from abroad ( � 8–C) Per the spatial dispersion policy, the allocation of new

refugees from abroad into public housing was likely orthogonal to unobserved subsequent

neighborhood shocks. Therefore, we assume that� %1
8–Cis exogenous.

However, arrivals into private housing may still be susceptible to endogeneity, con-

sidering that some landlords may refrain from renting out to refugees. To construct

our instrument, we thus replace the actual probability of refugees moving into neighbor-

hood 8, with the share of refugees living there in 1987, � '
8–1987, multiplied by the total

country-level number of new refugee arrivals into private rentals from abroad, but ex-

cluding neighborhood8. Therefore, the predicted number of new arrivals from abroad

going to private rentals at 8becomes:

 � %E
8–C=

 � '
8–1987 �

Õ

9<8

� %E
9–C (14)

Stayers ( ( 8–C) The number of refugees who stay from one year to the next may also be

susceptible to endogeneity concerns, considering the potential attitudes of local natives
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toward them. To address this concern, we compute the predicted number of refugees who

stayed in public or private housing in neighborhood8 using the following depreciation

rule:

 ( %1
8–C=

�
1 �  � %1

8–C

�
� ' %1

8–C� 1

 ( %E
8–C=

�
1 �  � %E

8–C

�
� ' %E

8–C� 1

(15)

where  ( %1
8–Cis the predicted number of refugees who stayed in neighborhood8 in public

housing.  ( %E
8–Crepresents the predicted stayers in private housing. � %1

8–Cis a moving prob-

ability calculated at the national level (but excluding 8), corresponding to the empirical

share of public housing refugees who moved out of their neighborhoods atC.  � %E
8–Cis

calculated analogously for refugees living in private housing units atC� 1.

Arrivals from other neighborhoods within the country ( � 8–C) Resident refugees

who changed neighborhoods may be driven by confounding local destination shocks that

also impacted the mobility of natives. To address this concern, we use Equation (15) to

predict the overall number of refugees moving to a di�erent neighborhood:

 # 8–C–%1=  � %1
8–C� ' %1

8–C� 1

 # 8–C–%E=  � %E
8–C� ' %E

8–C� 1•
(16)

 # 8–C–%1and  # 8–C–%1are the predicted number of refugees who moved out of8 and into a

di�erent neighborhood, conditional on hailing from public or private housing, respectively.

Now, we calculate � %1
8–Cas the national frequency { excluding8{ of refugees moving back

into public housing, conditional on having moved out of public housing in the previous

period. Analogously, denote � %E
8–Cas the national average frequency { excluding8 { for

refugees moving to private housing, conditional on having lived in private housing inC� 1.

Now, consider:

 " %1
8–C=

 � %1
8–C�

 # 8–C–%1¸
�
1 �  � %E

8–C

�
�  # 8–C–%E

 " %E
8–C=

 � %E
8–C�

 # 8–C–%E¸
�
1 �  � %1

8–C

�
�  # 8–C–%1

(17)

where  " %1
8–Cand  " %E

8–Care the total expected number of refugees who moved out of the

neighborhood8, and went on to live in public or private housing elsewhere, respectively.

Figure 4 illustrates the Markov probability chain for movers and stayers from or at8.

Endogeneity concerns also arise regarding the reallocation choices of internal refugee

movers. To address them, we compute predictions using the pre-existing shares of public
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8–C� 1
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Figure 4. IV Design - Decomposing Refugees into Predicted Stayers and Movers. This
�gure illustrates the Markov process of refugee immigrants ( ' 8–C� 1) in neighborhood 8, into the expected
number of refugees that stayed in public housing ( ( %1

8–C) or private housing (  ( %E
8–C), and those that moved

away to public housing (  " %1
8–C), or private housing (  " %E

8–C) in a di�erent neighborhood.

housing or refugees by neighborhood in 1987 as follows:

 � %1
8–C=

 � %1
8–1987 �

Õ

9<8

 " %1
9–C

 � %E
8–C=

 � '
8–1987 �

Õ

9<8

 " %E
9–C

(18)

where  � %1
8–1987 is the national share of public housing units located in neighborhood8 in

the reference year, 1987. � '
8–1987 is the national share of refugees that were living in the

neighborhood8in 1987. The intuition is that refugees moving within the public housing

system are much more likely to end up in neighborhoods according to the pre-existing

distribution of public units. Similarly, refugees moving into private housing are more

likely to follow their baseline geographic distribution.

Arrival-Stayer Markov Instrumental Variable (ASM-IV) From Equation (13)

and the forecast 
ows discussed above, we compute the predicted number of refugees in

neighborhood8and yearCas follows:

 ' 8–C=  ' %1
8–Ç

 ' %E
8–C

=  ( %1
8–Ç

 ( %E
8–Ç � %1

8–Ç
 � %E

8–Ç
 � %1

8–Ç
 � %E

8–C•
(19)
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Í
9<8� %E

9–C

 ( %1
8–C

 � %1
8–C
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Figure 5. IV Design - Structure Summary. This �gure summarizes the structure we adopt to
compute the predicted number of refugees in neighborhood8, and year C.

Figure 5 summarizes the structure we use to compute the predicted number of refugees

living in each neighborhood at each time. Note that we use 1987 as our reference year,

at which we start the predicted series, ' 8–0 = ' 8–1987. Denote by ! 8–Cthe total number of

residents in the neighborhood8and yearC. Our �nal instrumental variable is then given

by the predicted share of refugees living in8at time C:

ASM-IV 8–C=
 ' 8–C

! 8–C
(20)

Of course, not every non-Western immigrant entered Denmark as a refugee. However,

economic immigrants' location decisions are not randomly assigned. In addition, the

national identity of migrants changed substantially during the period: starting from

Southern Europe, then the Balkans, Eastern Europe, and Turkey, and more recently from

Pakistan, Somalia, Syria, and Iraq. This implies that conventional shift-share instruments

based only on the initial location by ethnic group and their national growth tend to be

much weaker than their ASM-IV counterparts.

Results using our ASM-IV need to be interpreted in theory as Local Average Treat-

ment E�ects (LATE) (Angrist and Imbens, 1995), as responses to local immigration

shocks driven byrefugeein
ows. Because refugees are at the center of current political

debates this is a relevant LATE. Moreover, in practice, IV results are close to OLS ones,

and we explicitly examine treatment e�ect heterogeneity later on.
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4.2 Shocks versus Shares

Our constructed instrument is not directly based on shift-shares, as it combines refugee

shocks, national transition probabilities, and the neighborhood shares of social housing

and refugee settlement in 1987. Our highly-saturated models are also designed to cap-

ture di�erential local trends. Nonetheless, there remains an \exposure" component to the

identi�cation strategy (Goldsmith-Pinkham et al., 2020). Here, we have only two initial

shares (akin to sectors in a shift-share analysis): social housing and refugees. There-

fore, one cannot exploit the orthogonality of shocks across large numbers of multiple

sectors (Borusyak et al., 2021). However, we can still assess how the \shares" component

compares to the \shocks" one.

To do so, we decompose our ASM-IV into two orthogonal components: (i) a share-

based component and (ii) a residual component based on conditional randomization across

neighborhoods (shocks). One may be �rst tempted to recalculate a Markov process

using refugee arrivals as shocks, but randomizing their subsequent moves. However, new

refugee arrivals were more likely to be assigned to social housing than the population at

large. Therefore, refugee arrival \shocks" still correlate with the 1987 shares of public

housing.19 Therefore, to ensure orthogonality between components, we run the following

neighborhood-level speci�cation for each year in our sample separately, situating the

ASM-IV on the left-hand side:

ASM-IV 8–C= 
 C¸ � 1–C�  � %1
8–1987 ¸ � 2–C�  � '

8–1987 ¸ &8–C• (21)

As described in Section 4.1, � %1
8–1987 and  � '

8–1987 are the public housing share and refugee

share in neighborhood8 in 1987, respectively. Denoting the estimates of
 C, � 1–C, and

� 2–Cby  
 C,  � 1–C, and  � 2–C, and the model's residuals by &8–C, we compute the following two

orthogonal components:

Shares Component8–C=  
 C¸  � 1–C�  � %1
8–1987 ¸  � 2–C�  � '

8–1987

Shocks Component8–C=  
 C¸  � 1–C�
¢ � %1
1987 ¸  � 2–C�

¢ � '
1987 ¸  &8–C

(22)

where ¢ � %1
1987 is the average public housing share in 1987 and¢ � '

1987 is the average refugee

share across neighborhoods in 1987. We then use both components as instruments and

check whether they yield similar results using a Sargan test, as proposed by Goldsmith-

Pinkham et al. (2020). Note that the shocks component captures year-speci�c surprises

19This is not surprising as local placement agencies were pressed for time, and local governments
could assign up to 1/3 of new vacancies in social housing to high-need families, outside of the waiting list
order. While addressing it directly in our paper, we red-
ag this issue for future research using refugee
shocks in a Scandinavian context.
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Table 3. Baseline Regressions

Dependent Variable: Moved out of the Neighborhood in C¸ 1

Full Single Small Building or Complex Large Building or Complex
Sample Family (less than 10 units) (10 or more units)

(1) (2) (3) (4) (5) (6)
Immigrant share 0.038*** 0.021*** {0.002 0.004 0.036***
(neighborhood) (0.009) (0.006) (0.005) (0.010) (0.008)

Immigrant share 0.015***
(building complex) (0.004)

N 53,332,175 53,332,175 27,978,943 10,740,642 14,612,584 14,612,240
R2 0.028 0.092 0.050 0.108 0.084 0.101

Controls X X X X X
Region � Year FEs X X X X X
Neighborhood FEs X X X X X
Neighborhood � Year FEs X
Building Complex FEs X

Notes: The observations consist of heads of households, non-immigrants, with ages above 18 years old.
Standard errors in parentheses are clustered by neighborhood. Statistical signi�cance: ***? 5 0•01, **
? 5 0•05, * ? 5 0•10.

to immigrant arrivals, thereby eschewing concerns about their persistence (Jaeger et al.,

2018).

5 Results

5.1 Baseline Regressions

The results of several speci�cations based on equation (11) are shown in Table 3, with

standard errors clustered at the neighborhood level. In column (1), we control for neigh-

borhood and region-by-year �xed e�ects using complete data from approximately 53

million observations of household heads over time. The coe�cient indicates that an in-

crease in the immigrant share by 30 percentage points, for example, is associated with a

1.14 percentage point increase in the probability of native out-mobility from the neigh-

borhood. However, areas with higher proportions of foreign-born individuals may also

have populations with a higher propensity to migrate. Note that neighborhood �xed ef-

fects do not fully address this issue becausechangesin immigrant shares|as opposed to

their levels|may simply result from increased housing market availability in areas with

high native churn.

In column (2), we include household characteristics and time-varying neighborhood

attributes. These factors substantially impact the estimates, suggesting that the baseline

mobility of natives was indeed higher in high-immigration locations and periods. Hence,

future studies of white 
ight cannot ignore the underlying di�erences in churn rates that
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arise from the local characteristics of the majority population.

In quantitative terms, the results still reveal substantial 
ight. An increase of 30

percentage points in the proportion of non-Western immigrants is associated with a 0.63

percentage point increase in out-migration from the neighborhood in any given year,

which is 7.9 percent higher than the baseline. Naturally, the overall likelihood of moving

increases over the years.

Column (3) focuses on single-family homes, which are predominantly situated in sub-

urban areas. We estimate a precisely estimated zero e�ect for native 
ight from within

this group of dwellings.20 This evidence { consistent with Moraga et al. (2019) and

Salazar (2020) { allows us to formulate the hypothesis that the urbanistic characteristics

of the neighborhood mediate ethnic displacement. By distancing people and hindering

unwanted social interactions, suburban environments might reduce social tensions across

groups. Future research on ethnic displacement may want to distinguish between subur-

ban and denser urban areas and test this hypothesis in other environments. In column

(4), we focus on attached single-family homes or small buildings with fewer than 10 apart-

ment units. Similarly to column (3), we �nd a precise zero estimate for the coe�cient on

the share of non-Western immigrants within this group.

Conversely, column (5) shows strong results within the set of large multifamily com-

plexes, hosting about one-third of households in the country.21 In that subsample, a 30

percentage point increase in the share of immigrants in the neighborhood increases the

probability of native exits by 1.08 percentage points. This suggests that building and

neighborhood typologies that allow for greater daily interactions between immigrants

and natives are also associated with stronger native 
ight. This result contrasts with

studies arguing that personal exposure may generate better natives' attitudes towards

the foreign-born (Bursztyn et al., 2024; Andries et al., 2023). However, the evidence may

be reconciled by the fact that most interactions between people living in very dense areas

are anonymous.

Given these �ndings, the speci�cation in Table 3, column (5) constitutes our baseline

for the study of heterogeneous treatment e�ects below, as we focus on better understand-

ing native 
ight where it is a relevant phenomenon.

5.2 Dealing with Unobservable Shocks: ASM-IV

Panel A in Table 4 presents the results using the arrival-stayer Markov predictions

as instruments. Controls for neighborhood �xed e�ects, region-by-year �xed e�ects,

20Although there could be 
ight from (into) there and into (out of) other areas.
21Note again that, quite demandingly, we are eliminating the variation betweenlarge and small units.
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neighborhood-type trends, changing amenities, and evolving household characteristics

are included throughout.

Our 2SLS estimates have similar magnitudes to the baseline OLS estimates. In all

cases, the �rst-stage F-statistics are large. These speci�cations suggest that the results

are not driven by unobserved shocks, simultaneously attracting immigrants and repelling

natives.22 Considering the similarity between the 2SLS and OLS coe�cients, we adopt

the latter speci�cation (column (5) of Table 3) in further analyses.

In Panel B of Table 4, we include the orthogonal \shocks" and \shares" components of

ASM-IV as separate instruments. Overall results are unchanged. Using the full sample,

columns 1 (uncontrolled) and 2 (all controls), a Sargan test cannot reject the equality

between coe�cients using the two alternative orthogonal sources of variation. These

results strongly validate the ASM-IV approach.

Conditioning on multifamily buildings (column 3) yields stronger native-
ight results,

but we reject the hypothesis of strict equality between the two instruments. This occurs

because the "shocks" instrument is rather weak on its own. It is arguably too much to

expect its variation to be substantial in such an oversaturated model, which uses only

one-fourth of the sample and variance between large buildings. Although we are con�dent

that the instruments capture exogenous variation across neighborhoods, in the following

section, we use an alternative source of variation to demonstrate the robustness of the

results within the subsample of large buildings.

5.3 Neighborhood-by-year Fixed E�ects

As in previous studies, we have thus far used the variance in ethnic composition across

neighborhoods. However, having an immigrant neighbor immediately next door may be

as important for native behavior. We now return to Table 3, focusing on column 6, to

leverage the richness of the data and investigate additional impacts at very local interac-

tion levels. Speci�cally, we focus on the 616,094 homes in buildings with more than ten

units.23 To estimate the e�ects that go beyond those captured by immigrant neighbor-

hood shares, we now use both neighborhood-by-year and building-complex �xed e�ects.

22In Table D.3 in the Appendix, we also tested the sensitivity of our OLS estimates to the inclusion of
two additional interaction terms between a �ve-year trend variable and: (i) the 1987 neighborhood shares
of refugees and (ii) the 1987 neighborhood share of public housing. The idea is that these interaction
terms capture the long-term trends in moving rates associated with the 1987 distribution of public
housing and refugees across neighborhoods in Denmark. The estimates in Table D.3 are very similar to
the ones in Table 3, suggesting that our results are robust to controlling for the trends associated with
the exposure measures we use to build the ASM-IV.

23Note that estimates of the immigrant share become very volatile for buildings with nine or fewer
housing units. However, results are still robust to di�erent cuto�s for the minimum size of a complex
(Table D.2 of Appendix D2).
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Table 4. Two-Stage Least Squares Results

Dependent Variable: Moved out of the Neighborhood in C¸ 1

Full Large Building or Complex
Sample (10 or more units)

(1) (2) (3)

Panel A. ASM-IV

Immigrant share (neighborhood) 0.032** 0.024** 0.046***
(0.014) (0.010) (0.015)

N 52,031,888 52,031,888 14,269,725

First Stage Results
Arriver-Stayer-Markov Instrumental Variable (ASM-IV) 1.883*** 1.859*** 1.832***

(0.087) (0.087) (0.113)

First Stage F-statistic 471.163 460.938 261.449
N 52,031,888 52,031,888 14,269,725

Panel B. Orthogonal Decomposition

Immigrant share (neighborhood) 0.048*** 0.032*** 0.055***
(0.015) (0.010) (0.016)

N 52,031,888 52,031,888 14,269,725

First Stage Results
Shares Component 1.793*** 1.762*** 1.612***

(0.096) (0.096) (0.132)
Shocks Component 0.687*** 0.699*** 1.249***

(0.143) (0.145) (0.198)

First Stage F-statistic 204.868 198.936 124.167
Sargan Test•Hansen J-statitic (p-value) 0.157 (0.692) 0.001 (0.971) 4.625 (0.032)
N 52,031,888 52,031,888 14,269,725

Controls X X
Region � Year FEs X X X
Neighborhood FEs X X X

Notes: The observations consist of heads of households, non-immigrants, with ages above 18 years old.
Standard errors in parentheses are clustered by neighborhood. Statistical signi�cance: ***? 5 0•01, **
? 5 0•05, * ? 5 0•10. Panel A presents the results where we instrument the share of immigrants in a
neighborhood using the ASM-IV, as described in Section 4.1. Panel B shows the results when we use
the orthogonal shares and shocks components as described in Section 4.2.
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One advantage of saturating the model so aggressively is that the neighborhood-by-year

�xed e�ects should capture any other time-varying, unobservable local shocks impacting

native mobility. Note that this speci�cation uses a very di�erent source of variation than

in earlier estimates, which were based on di�erencesbetweenneighborhoods. We are now

studying native exits by comparing di�erent buildingswithin the same neighborhood and

time period. Although the de�nition of the treatment is di�erent, identifying native 
ight

here should lend substantial credibility to the existence of this phenomenon.

Even after soaking up a large amount of the variation in the data, we still observe

additional e�ects of the micro concentration of non-Westerners on native exits across

buildings in the same area and year. Consider, for instance, two housing complexes

within the same neighborhood. One has a 30 percent foreign-born population, while the

other is entirely indigenous. On average, there will be a 0.45 percentage point higher

probability of native exits from the former. Note that this impact is in addition to

any neighborhood-level e�ects. Thus, ethnic interactions appear to layer up at di�erent

geographic extents.

5.4 Robustness Tests

We conduct several robustness tests detailed in Appendix D. First, to ensure that the

results are not sensitive to the neighborhood de�nition, we re-estimate our models using

smaller geographic boundaries (Appendix D1). Second, we test alternative cuto�s for

de�ning building complexes, to address concerns about sensitivity to di�erent de�nitions

(Appendix D2). Third, we include additional trend controls that are interacted with the

1987 baseline shares of refugees and public housing. This accounts for potential long-term

demographic trajectories that could confound our identi�cation strategy (Appendix D3).

Fourth, we exclude neighborhoods that were targeted by Denmark's \Ghetto Programme"

to ensure our estimates are not driven by policy responses (Appendix D4). Finally, we

address concerns about unobserved building characteristics by recalculating immigrant

exposure measures that exclude each household's building. (Appendix D5). Our core

�ndings remain unchanged across all speci�cations, with native 
ight e�ects consistently

estimated.

5.5 Non-linearities

Our baseline speci�cations assume a linear relationship between the growth of the im-

migrant population and the probability of natives leaving. However, the propensity of

locally born citizens to move away could accelerate in areas with substantially higher

concentrations of foreign-born individuals. (Schelling, 1971; Card et al., 2008). In this
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section, we evaluate the nonlinearity of native 
ight. Our analysis is restricted to building

complexes with more than ten units, where the 
ight phenomenon is stronger.

We start by estimating an individual mobility regression on all variables in equa-

tion (11), including the set of �xed e�ects, but excluding immigrant shares. We then

compute the adjusted probability of moving out by adding the residuals back to the pre-

dicted probability of exit at national average characteristics. Next, we calculate the local

averages of these adjusted probabilities | by neighborhood or building complex | and

group them into bins according to their lagged shares of immigrants. Finally, we estimate

a continuous, smooth, restricted cubic spline that models the local means of the com-

positionally adjusted probability of moving out as a function of the average immigrant

density in the previous year. We weight the estimates by the number of locations |

neighborhoods or building complexes | within each bin.

To the best of our knowledge, this speci�cation is novel to the literature. Previous

work has primarily focused on net out
ow-to-in
ow relationships, potentially missing

turning points in \white" exits that are compensated by countervailing \white" arrivals.

In other words, conventional tipping point estimates completely overlook the spatial

sorting of majorities based on their dislike of minorities. Using our approach to �nd a

tipping point in out-mobility, as opposed to net changes in the white share, provides us

with weaker su�cient conditions to prove nonlinearities in native ethnic tastes.24

Figure 6 shows the estimated smoothed lines with their 95% con�dence intervals in

gray. The blue circles are centered on local native mobility averages, and their sizes

are proportional to the number of observations within each bin. Panel A illustrates the

relationship at the neighborhood level, and Panel B shows the relationship for building

complexes. Note that the latter �gure is purged of neighborhood-by-year �xed e�ects.

Panel A shows a mildly inverted U-shaped relationship between the percentage of

immigrants and the likelihood that a native family will move out of its neighborhood.

This likelihood increases with immigrant density up to around 30%, but then decreases

to the baseline of 43%. This is consistent with the idea that there is a distribution of

native tolerance (or moving costs). Less accommodating households (or those with low

mobility costs) leave �rst, until the average native is indi�erent to the neighborhood's

composition (or faces high mobility costs).

In other words, at a non-Westerner share of about 43%, those who wanted to move out

disproportionately already have. Further neighborhood ethnic change may still happen,

but it must now occur through replacements in naturally occurring vacancies. How-

ever, con�dence intervals also increase substantially at high foreign-born shares, so any

24However, not necessary conditions, as majority populationin
ows might still depend nonlinearly
on the immigrant share, even ifout
ows did not.
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(a) Neighborhood Exposure (b) Building Complex Exposure

Figure 6. Non-linear relationship between the share of immigrants and the move-out
probability. This �gure presents a local average smooth plot of adjusted native move-out probability
by the lagged share of immigrants in the neighborhood (Panel A) or the building complex (Panel B).
The shaded areas represent the 95% con�dence intervals for coe�cients.

conclusions here must be tentative. In any case, there is no clear tipping point.

Panel B shows a similar pattern for the percentage of immigrants in the building com-

plex, with a turning point at around 40%. However, this highly saturated model becomes

imprecise at high exposure rates. Therefore, we conclude that there is no evidence of

tipping point dynamics whereby native exits accelerate after crossing a threshold.25

5.6 Heterogeneity of Native's Responses

Next, we study treatment e�ect heterogeneity: Which types of natives are more likely to

leave? We group natives ex-ante according to major, salient, observable characteristics

and test whether a particular group is more sensitive to the presence of immigrants than

others are. Speci�cally, we estimate the e�ect of the neighborhood share of immigrants,

as in Table 3, column 5, but now interacted with dummies for each group:

%¹H8–I–C¸ 1 = 1jX8–I–C– BI–C–� A–C–� I º = 
 ¸ � :
6=1� 6 � BI–C� 1¹� 8 = 6º

¸ � :
6=11¹� 8 = 6º ¸ � 0X8–I–Ç � A–Ç � I ¸ &8–I–C¸ 1

(23)

where1¹� 8 = 6º is a binary variable that equals one if the individual8belongs to group

6, based on the socioeconomic characteristics detailed below. The remaining variables are

as in Table 3. The speci�cations include region-by-year and neighborhood �xed e�ects

25Davis et al. (2025) present evidence that challenges prior �ndings on racial tipping. Using U.S.
Census data from 1970 to 2000, they demonstrate that spatial racial spillovers in
uence racial clustering
and the spatial location of racial change. Like us, they argue that integration policies must consider
neighborhood heterogeneity.
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and are restricted to building complexes with more than ten units. Standard errors

are clustered at the neighborhood level. To avoid type I errors or publication biases,

Section 5.6.4 shows that signi�cant results can be reproduced using alternate random

split samples.

5.6.1 Heterogeneity by Age, Income, and Education

First, we group natives according to their age, education level, and income. Household

heads under the median age of 47 are classi�ed as young; otherwise, they are classi�ed

as old. We also classify households as low- or high-income depending on whether their

disposable income was below or above the median for that year. Individuals are classi�ed

as having a low level of education if their highest level of education was primary school

(38 percent of the sample), and as having a high level of education if they completed

vocational training or further education. Figure 7 plots the estimated coe�cients for the

interaction terms. We �nd that older heads of households tend to move more in response

to non-Western immigrants, and this tendency is consistent across di�erent levels of

education and income. There are no statistically signi�cant e�ects for young heads of

households, regardless of their income or education level.

Our �ndings show that age is an important driver of 
ight behavior among natives.

One potential explanation for why age plays such a critical role is its association with

political preferences. Recent European surveys show that younger adults tend to lean left

politically and hold more positive views toward immigration than older age groups do

(Silver and Johnson, 2018). These di�erences in political preferences may result in di�er-

ent behavioral responses when confronted with neighborhood demographic change. Older

natives demonstrate lower tolerance for the presence of immigrants and consequently a

higher propensity for residential relocation.

5.6.2 Treatment E�ects by Age, Income, and Parental Status

We now consider that households with children may have unique constraints or preferences

regarding local amenities. In the US, Cascio and Lewis (2012) �nd that parents' school

choices may drive the ethnic segregation of foreign-born children. Following the previous

section's approach, we estimate a speci�cation in which we replace educational levels with

a binary variable that assumes a value of 1 for households with children under 18 years

old.

Figure �gure 8 plots the coe�cients, which show again that older heads of households

are more likely to exit. In contrast, the presence of children in the household does not

appear to increase the likelihood of leaving. One potential explanation for this result is
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Figure 7. Heterogeneity by Age, Education, and Income. In this �gure, we plot the estimated
coe�cients for the heterogeneity analysis as described in Section 5.6.1. The coe�cients are the interaction
terms of the share of non-Western immigrants in the neighborhood with binary variables corresponding
to eight groups. Young are de�ned as people being younger than 47 years old, the median age in the
sample. Low education is de�ned as the basic level. Natives are also divided according to their household
income, above or below the median. The bars represent the 95% con�dence intervals for coe�cients.
Standard errors are clustered at the neighborhood level.

that children may be relocated to other public or private schools rather than the whole

family moving to a di�erent neighborhood (Farre et al., 2018; Bjerre-Nielsen and Gandil,

2024).

5.6.3 Treatment E�ect Heterogeneity by Housing Tenure

Existing research indicates that homeowners tend to move less often (Jia et al., 2023).

Therefore, migration costs may mediate reactions to local ethnic shocks. Another impor-

tant characteristic is whether families live in social housing, which represents a signi�cant

portion of the housing stock in Denmark: 42% ofrental units (Figure B.4). Research in

both Denmark (Munch and Svarer, 2002) and the Netherlands (De Graa� et al., 2009)

has established a lock-in e�ect: households face substantial costs when moving out of so-

cial housing because rents are below market rates and the quality of the units is generally

good.

Current social housing renters in Denmark are given priority on waiting lists for other

units administered by the same housing organization, especially in cases of divorce or

childbearing. However, regardless, waiting lists in major cities are years long: in April

2024, 1,095 units | mostly in remote areas | were available, while 601,862 people were
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Figure 8. Heterogeneity by Age, Income, and Children in the Household. In this �gure,
we plot the estimated coe�cients for the heterogeneity analysis as described in Section 5.6.2. The
coe�cients are the interaction terms of the share of non-Western immigrants in the neighborhood with
binary variables corresponding to eight groups. Young are de�ned as people being younger than 47 years
old, the median age in the sample. Natives are divided according to their income, above or below the
median. Households are also grouped among those with and without children. The bars represent the
95% con�dence intervals for coe�cients. Standard errors are clustered at the neighborhood level.

on waiting lists across the country.26 Therefore, it is di�cult to swap a social unit for

another one.

We thus estimate Equation (23) de�ning groups as (i) renters living in private housing,

(ii) renters living in social housing, or (iii) homeowners. Figure 9 plots the estimated

coe�cients for the interaction terms, � 6.

We �nd a negative coe�cient for renters of private apartments. However, this esti-

mate does not survive our split-sample robustness test and likely arose by chance. The

coe�cient for condo homeowners is not statistically signi�cant. A robust �nding, how-

ever, is the strong native 
ight e�ects for renters in social housing. This is surprising

given the high opportunity costs of exit for these households.

On the other hand, much of the political discussion in the country has focused on a few

prominent public housing \ghettos." While public perceptions are not always empirically

accurate and may be exaggerated, our evidence is consistent with the existence of ethnic

tensions in the social housing sector. However, according to these results, issues regarding

ethnic segregation in social housing are as much a product of native aversion as they are

of the tendency of low-income, foreign-born families to cluster together. This suggests

that policy approaches cannot focus solely on the latter but must also address the former.

26Data accessed from https://www.danmarkbolig.dk/en/ on April 4th, 2024.
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Figure 9. Heterogeneity by Housing Tenure. This �gure compares the e�ects of the immigrant
presence on the propensity to move for three groups: public housing renters, private unit renters, and
private unit homeowners. The dots are the estimates for the interaction terms of the share of non-Western
immigrants in the neighborhood with binary variables corresponding to the de�ned groups. The bars
represent the 95% con�dence intervals for coe�cients. Standard errors are clustered at the neighborhood.

5.6.4 Multiple Testing

Because we have performed several hypothesis tests, it is natural to be concerned that

some of the observed signi�cant results represent false rejections of the null hypothesis.

In these situations, conventional Bonferroni-style adjustments can be performed.

However, since we have an abundance of data, it is more convincing to randomly split

the sample into two sets of neighborhoods and run the same set of regressions on each

set separately (Anderson and Magruder, 2017).27 Conventional adjustments (Benjamini

et al., 2006; Romano and Wolf, 2005) are based on joint hypotheses encompassing all

parameters.28 Unappealingly, such adjustments depend on thereported number of co-

e�cients estimated by the researcher. Split-sample approaches validate the parameter

of interest more e�ciently and are independent of the purported number of parameters

being tested. By replicating the results in two random and independent samples, the

probability of a Type I error under the null hypothesis is reduced to 0.0025.

27We select neighborhoods into each group using alternating positions based on sorting by their
identi�cation number (one in, one out, and repeat).

28For example, they might set a 5 percent con�dence level for the probability that any of the estimators
in a group will su�er from a Type I error. Since we generally do not know which of the individual
parameters was incorrectly deemed signi�cant in the separate regressions, such adjustments must be
very conservative. This is especially true the more parameters we estimate. Therefore, Type II errors
for each parameter can be larger than desirable, especially as the number of tests increases.
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Figures D.1, D.2 and D.3 in Appendix D6 Show the estimated coe�cients for the share

of immigrants and their interaction terms with each of the aforementioned groups, for

the two random partitions of the sample. The results con�rm that emigration by natives

is mainly driven by older household heads, while income, education, and the presence

of children appear to be irrelevant factors. The response of private renters is the only

non-robust coe�cient because it does not replicate in both samples.

6 Heterogeneity by Immigrant Type

The previous �ndings raise a fundamental question about the motivations underlying

native households. Thus far, the analysis has considered immigrants from non-Western

countries as a uniform group. However, non-Western immigrants have diverse cultural,

economic, social, and ethnic backgrounds. One might ask whether native migration de-

cisions are predominantly guided by economic considerations or in
uenced by biases and

ethnic-cultural disparities. For instance, Molla et al. (2022) provides empirical evidence

of discrimination in the Swedish private rental housing market based on the names of

apartment seekers, particularly those with Muslim-sounding names.

In this section, we evaluate how di�erences in the characteristics of immigrants may

a�ect the estimates. First, we categorize immigrants by their household income. Those

above the median are classi�ed as high-income and those below are classi�ed as low-

income. Then, we split the immigrants into four groups based on four di�erent cultural

and socioeconomic characteristics. To test the role of religion, we create a binary variable

equal to one if the immigrant is from a country where the majority of the population is

Muslim, and zero otherwise. Immigrants are allocated into a high language proximity

group if they hail from countries with a similarity index to Denmark above the median,

or into a low language proximity group otherwise. We assign high social connectedness

to immigrants from countries with Facebook connectedness indexes above the median

relative to Denmark and low social connectedness otherwise. Finally, we use the World

Bank's country income classi�cation groups to separate countries of origin with low or

middle-low income from those with middle-high or high income. We then estimate the

following speci�cations:

%¹H8–I–C¸ 1 = 1jX8–C– BI–C–� A–C–� I º = 
 ¸ � 4
6=1� 6 � B6–I–Ç � 0X8–Ç � A–Ç � I ¸ &8–I–C¸ 1 (24)

whereB6–I–Crepresents the share of non-Western immigrants belonging to group6 in the

number of residents in neighborhoodI and year C. The other variables are de�ned as

in Section 4. We group immigrants into four categories using household income and one
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Figure 10. Heterogeneity by Immigrant Group. In this �gure, we plot the estimated coe�cients
for the heterogeneity analysis as described in Section 6. We estimate four regressions where we separate
non-Western immigrants based on their household income level and into categories based on their country
of origin's religion, social proximity, language similarity, or country income. The bars represent the 95%
con�dence intervals for coe�cients. Standard errors are clustered at the neighborhood level.

of the above-described measures in each of four separate regressions. To focus on areas

where 
ight is relevant, we restrict the sample to building complexes with more than ten

units. Finally, we cluster standard errors by neighborhood.

The �rst four rows of Figure 10 show parameter estimates and con�dence bands

for Muslim immigrants. The presence of low-income immigrants from Muslim countries

positively and signi�cantly a�ects native exits, while high-income Muslim immigrants

reduce them. On average, a one percentage point increase in the proportion of low-

income immigrants from Muslim countries in a neighborhood increases the probability of

a native moving out by 0.13 percentage points.

Regardless of language proximity, low-income immigrants are associated with 
ight.

Estimates for groups based on Facebook similarity or the wealth of the country of ori-

gin show the same pattern. Evidence shows that, rather than being based on religion,

language, culture, or national origin, native 
ight in Denmark seems to be driven by

the avoidance of foreign-born individuals with low socioeconomic status. These results

are consistent across random split samples, as can be ascertained in Figure D.4 in Ap-

pendix D6).
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7 Incoming Residents and Native Sorting

Mobility responses to ethnic shocks are su�cient to demonstrate the presence of in-group

preferences. However, long-term neighborhood outcomes also depend on who moves in

to �ll vacancies as they arise disproportionately.

7.1 Immigrant Snowballing

First, we investigate potential foreign-born snowball patterns of settlement. We then

restrict our analysis to a subsample that only includes vacant housing units. Since our

data is collected annually, a unit is considered vacant if the reference householder is living

in a di�erent unit at time Ç 1. Then, we categorize the incoming head of the vacant unit

at time C¸ 1, or as soon as the unit becomes occupied again. Our goal is to learn who

is moving into areas with high minority concentrations. To achieve this, we estimate the

following linear probability model:

%¹" 8–I–C¸ 1 = 1jH8–I–C¸ 1 = 1–X8–I–C– BI–C–� A–C–� I º = 
 ¸ � � BI–Ç � 0X8–I–Ç � A–Ç � I ¸ &8–I–C¸ 1

(25)

where" 8–I–C¸ 1 = 1 is a dichotomous variable assuming value 1 if a non-Western immigrant

moved into a vacant address8. The rest of the variables and �xed e�ects are as in Table 3,

and we cluster the standard errors at the neighborhood level. Table 5, column (2) shows

that a 10 percentage point increase in the minority population of a neighborhood increases

the probability that a non-Western immigrant will move into a vacant unit by 5 percentage

points. Similar results are obtained for multifamily buildings (column 5). These e�ects

are very large, as the national average of non-Westerners in large buildings in the nation

is of only 6 percent. However, most households that move in are still headed by a native,

even in neighborhoods with large minority populations.29

Column (6) controls for neighborhood-by-year �xed e�ects and focuses on the immi-

grant share by building. Note that these e�ects are additive to those at the neighborhood

level. We still observe disproportionate immigrant clustering at such micro-geographies.

A building with an additional 10 percent non-Westerners is about 2 percentage points

more likely to receive an immigrant after a vacancy opens up.

Note that these results alone do not imply native avoidance. They could simply

re
ect immigrants' preference for clustering together. In this case, non-Westerners would

29For example, in neighborhoods where 80 percent of residents are immigrants, the probability of an
immigrant moving in after a vacancy opens is 40 percentage points higher than the national average of
6 percent. This implies that approximately 54 percent of the households that move in are headed by
native Danes.
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be outbidding natives for their most desired locations near other migrants.

Table 5. Probability of an Immigrant Moving in

Dependent Variable: Non-Western Immigrant moved in C¸ 1

Full Single Small Building or Complex Large Building or Complex
Sample Family (less than 10 units) (10 or more units)

(1) (2) (3) (4) (5) (6)
Immigrant share 0.513*** 0.502*** 0.471*** 0.291*** 0.514***
(neighborhood) (0.022) (0.022) (0.052) (0.023) (0.024)

Immigrant share 0.187***
(building complex) (0.010)

N 6,133,589 6,133,589 1,955,179 1,866,274 2,312,063 2,309,763
R2 0.066 0.070 0.031 0.026 0.081 0.136

Controls X X X X X
Region � Year FEs X X X X X
Neighborhood FEs X X X X X
Neighborhood � Year FEs X
Building Complex FEs X

Notes: The observations consist of heads of households with ages above 18 years old. Standard errors
in parentheses are clustered by neighborhood. Statistical signi�cance: ***? 5 0•01, ** ? 5 0•05, *
? 5 0•10.

7.2 Sorting by Native Avoidance

We showed earlier that the selection of native leavers was not random. An additional{

and hitherto unexplored { topic is whether subsequent native-born in-movers also self-

select by type. Even in the absence of tipping, sorting processes{whereby locally-born

arrivals signi�cantly di�er from departing ones{can have signi�cant social implications.

To investigate this issue, we will now focus on the subsample of non-immigrant families

who moved into a new home during the data period. Conditioning on native moves is

necessary, because we already know from Table 5 that their unconditional probabilities to

move into immigrant-dense neighborhoods are smaller. We then run similar speci�cations

as in Equation (25), where the dependent variables are, respectively, four indicators for

whether any new native resident householder in a vacant unit is young (column 1), low-

income (column 2), low-educated (column 3), or has children (column 4). The de�nitions

for each group follow from Section 5.6.

Table 6, shows that higher local shares of non-Westerners are associated with an

increased probability of the arrival of Danish-born families who are disproportionately

young, have low incomes, and do not have children. We do not �nd statistically signi�cant

coe�cients for educational levels.

The results regarding the age of migrant avoiders are similar to those pertaining to


ight. However, the presence of children is now strongly associated with native avoidance.
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Table 6. Sorting of New Native Residents

Dependent Variable: New Native Resident is...

Young Low-Income Low-Educated With Children

(1) (2) (3) (4)
Immigrant share (neighborhood) 0.052*** 0.133*** {0.016 {0.291***

(0.020) (0.013) (0.008) (0.032)

N 1,488,459 1,488,459 1,488,459 1,488,459
R2 0.092 0.544 0.232 0.1936

Controls X X X X
Region � Year FEs X X X X
Neighborhood FEs X X X X

Notes: The observations consist of Danish heads of households above 18 years old living in large build-
ing complexes with ten or more units. Standard errors in parentheses are clustered by neighborhood.
Statistical signi�cance: *** ? 5 0•01, ** ? 5 0•05, * ? 5 0•10.

Consistent with the model, this can be explained by the high cost of removing children

from their social environment, even in places where the share of immigrants is growing.

In contrast, once a family has decided to move{and moving costs are sunk{they prefer

to avoid neighborhoods with a high concentration of migrants. This asymmetry between


ight and avoidance among families with children could be further exploited in future

research designs.

These results may also be partially driven by the structure of social housing bene�ts

in Denmark (20 percent of the housing stock). Once a family with children has moved

into a social housing unit, it is not feasible for them to give up the unit and return to

the waiting list. However, it is straightforward to simply select a more desirable housing

complex when enrolling on the waiting list in the �rst place. The relationship between

social housing and immigrant arrivals has been studied in France by Verdugo (2016);

Verdugo and Toma (2018), but future research in this area is needed, including the study

of native behavior and relationships between natives and migrants within public housing

complexes.

The disproportionate arrival of young low-income native households deserves attention

as well, since these familiesmight provide less positive spillovers and be worse equipped

to handle cultural di�erences. We 
ag this issue for further research, noting that con-

ventional out
ow-to-in
ow studies have typically ignored the taxonomies of \white" out-

movers, stayers, and new arrivals throughout the ethnic segregation process.
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Figure 11. Histogram of Distances Between Origin and Destination Neighborhoods.
In this �gure, we plot the histogram of distances in kilometers between the origin and the destination
neighborhoods for all movers in our data with distances below 100 kilometers. Figure B.5 in the Appendix
shows the complete distribution of moving distances.

8 Flight to Where?

We now focus on the ethnic characteristics of the destinations for families moving away

from minority areas. The major challenge in this regard stems from mean reversion.

According to Table 1, the average native head of household in our data lives in a neigh-

borhood where 4.4% of the residents are non-Western immigrants. Therefore, even if

everyone leaving a migrant-dense area were to move at random, we would still measure

lower foreign-born shares in destination neighborhoods.

However, people do not move randomly. In fact, moving distances are well char-

acterized by an empirical gravity equation. Figure 11 plots the histogram of distances

between the origin and destination neighborhoods for movers in our data. We condition

on moves below 100 km for visibility. When people change residences, they tend to move

disproportionately to nearby neighborhoods.

Therefore, we use this strong empirical pattern to generate suitable counterfactuals

for mobility. Concretely, we de�ne the Reverting Weighted Average Immigrant Share

(RWAIS) for neighborhood I , as a weighted average of the immigrant shares in all other
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neighborhoods9, where all weights add up to one and are based on a gravity equation:

RWAIS I–C=
#Õ

9<I

B9–C

3�
9I

�
Í #

9<I
1

3
�
9I

� (26)

Here B9–Cis the share of immigrants in neighborhood9 and time C. 39I is the distance

between neighborhoods9and I . � represents a spatial decay parameter, which regulates

how fast the weights converge to zero. We don't have strong priors for this parameterin

the absence of immigration, so we �rst adopt the Newtonian assumption (� = 2).30 The

purpose of the sum term in the denominator, in the parenthesis, is to re-scale the weights

so they add to 1.

Figure 12 is based on the sample of Danish natives who were living in large building

complexes and moved to a di�erent neighborhood in the following year.31 We plot both

the potential RWAIS (red line) and the average non-Westerner share at the chosen desti-

nation (blue line) { both in the y-axis { against 100 equal-sized bins capturing the mean

share of immigrants in the origin neighborhood. In gray, we show the 45-degree line.

There are three main takeaways. First, the blue line shows a positive correlation be-

tween immigrant shares at the origin and destination. Second, as the share of immigrants

increases, the slope of the curve becomes 
atter. However, these basic patterns can be

easily explained by the distribution of immigrant shares in proximate neighborhoods, as

shown by the counterfactual RWAIS red line. People living in central Copenhagen who

need to move to similar areas within the city will naturally be exposed to higher immi-

gration shares than in the rest of the country. As pointed out by Blair (2023), outside

options are important to fully understand ethnic segregation.

Most importantly, our third takeaway is that actual exposure for locals in destination

neighborhoods is below the counterfactual. Furthermore, the gap between the observed

and predicted immigrant shares in the destination area grows as the immigrant share in

the origin area increases. Therefore, we conclude that natives moving out of immigrant-

dense neighborhoods are looking for new homes in distinctly native areas.32

30Using the data from Figure 12, the coe�cient of a regression of the log of the probability of a move
on the log of the distance between origin and destination { omitting the constant { is of -1.83, very close
to our baseline choice.

31This is where we mostly �nd white 
ight. The �gures are virtually identical when including all
Danish residents, and not just those living in large building complexes. The �gures are available upon
request.

32Appendix D7 shows that the main takeaways discussed here are robust to assuming di�erent values
for the spatial decay parameter,� .
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Figure 12. Association between origin's and destination's immigrant shares. This �gure
shows the relationship between the immigrant shares at the origin and destination for all Danish citizens
and heads of households who moved to a di�erent neighborhood. It plots the observed mean immigrant
share at the destination (blue) and the mean Reverting Weighted Average Immigrant Share (red) against
the mean share of immigrants in the origin neighborhood.

9 Conclusion

Immigration has become the most salient and divisive issue in the political discourse of

most developed countries. For instance, 31 percent of EU citizens see it as a problem,

and another 38 percent as both a \problem and an opportunity." Its labor market e�ects

have been widely studied by economists, but nowadays seem to play a secondary role in

the minds of voters. This could be due to the fact that other shocks to the labor market

{ trade, o�shoring, robotization, skill-biased technologies { may have turned out to be

more prominent.

In contrast, day-to-day coexistence issues seem to have made it to the forefront, with

47% of citizens in the EU believing that the integration of immigrants in their countries

has not been successful.33 Therefore, in our view, the study of ethnic tensions and native


ight should also come to the forefront of research on this topic.

In the US, a �rmly grounded literature in Economics studies ethnic tensions at the

neighborhood level. Originally, this literature focused on the segregation of the African-

American population as an expression of generalized white racism. However, it later ex-

33All opinion statistics in this paragraphs come from Eurobarometer (2022). With regard to integra-
tion, 37% believe it has been \not very successful" and an additional 10% \not at all successful".
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panded to include the study of neighborhood con�gurations that arose from that legacy

and broadened its scope to include immigration and the Hispanic population. Neverthe-

less, the depth and breadth of the current literature on immigrant segregation are far

from commensurate with its critical importance.

Additionally, most of the literature on ethnic segregation relies on static equilibrium

models, which are well-suited to describing minority shares in decennial data or explaining

why some neighborhoods become fully segregated. However, we argue that classical

models fail to accurately depict reality in dynamic environments with a constant turnover

of majority and minority populations, heterogeneity in locational matching quality, or

diverging tastes for homophily.

We began with the development of a dynamic model of residential mobility that dis-

tinguishes among three mechanisms: composition-neutral churning, replacement without

displacement, and taste-based native 
ight. This model emphasizes the necessity of high-

frequency individual or household panel data for identifying these mechanisms. Demo-

graphic change may arise through voluntary turnover, resulting in replacement without

displacement. Introducing a native distaste for minority presence generates avoidance

and 
ight, which increases immigrant concentration in equilibrium. When native atti-

tudes are heterogeneous, segregationist out
ows and neutral native in
ows partially o�set

each other, yielding intermediate long-run minority shares. Overall, the model shows that

low-frequency, aggregate data can obscure these dynamics and misrepresent the extent

of native 
ight and the heterogeneity of the preferences that drive neighborhood change.

We then exploited a complete, georeferenced, individual-property panel dataset cover-

ing the entire population of Denmark from 1987 to 2017. During this period, there was a

signi�cant in
ux of non-Western immigrants, and in the later years, there was noticeable

discontent among natives regarding their increasing numbers. Our �ndings conclusively

demonstrate that many individuals expressed their dissatisfaction by voting with their

feet and relocating away from neighborhoods where immigrants had settled.

The quality of the data allows us to conduct an exhaustive analysis and carefully

assign causality. Unlike previous literature, we can model individual household decisions.

This enables us to control for factors associated with high native turnover. We can also

leverage the random nature of refugee placements to generate suitable quasi-experimental

variation. In a demanding speci�cation, we control for neighborhood-by-year �xed e�ects,

which subsume local, time-speci�c shocks. Even then, we can identify 
ight of natives

from buildings that hosted a higher proportion of non-Westerners, compared to similar

buildings in the same area and year.

To the best of our knowledge, ours is the �rst study of tipping points in relation to

individual \white" 
ight from a neighborhood, as opposed to the overall changes in its
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ethnic composition. This distinction is important because the departure of less tolerant

residents may be o�set by the arrival of more accommodating ones. Our study identi�es

an intriguing inverted U-shaped relationship between immigrant concentration and 
ight.

As the immigrant population grows, the likelihood that native individuals will move out

increases steadily, peaking at a foreign-born share of around 30%. However, beyond this

threshold, the probability of relocation decreases, becoming similar to the baseline at

around a 40% immigrant share. We interpret this as a sign of heterogeneous preferences:

everyone who wanted to leave has already done so by that point.

Our study provides compelling evidence of heterogeneous behavior. Flight is more

prevalent among older individuals and in multifamily buildings. Furthermore, our anal-

ysis shows that it only occurs in response to the presence of low-income immigrants.

These �ndings underscore the importance of considering the nuanced e�ects of di�erent

immigrant pro�les when examining the dynamics of native mobility.

Areas with a high immigrant population tend to attract new residents who are either

non-Western immigrants or young, low-income Danes without children. Policymakers

should pay attention to this sorting process of natives in minority neighborhoods, as the

families moving in might not be the best equipped to manage potential inter-community

con
ict. Additionally, we �nd that families who move out tend to choose destinations

with lower immigrant shares than predicted by a gravity model.

Our �ndings are relevant for policymakers and academics concerned with immigration

and ethnic segregation. However, we acknowledge that their generalizability to other con-

texts remains uncertain. Nevertheless, our results demonstrate how social interactions

in
uenced by native preferences can hinder neighborhood integration. It is also important

to consider the composition of the native population in a given neighborhood. Conse-

quently, conventional policy instruments that target speci�c geographic locations and

focus solely on immigrant families may be ine�ective at reducing the prevalence of segre-

gation in the long run. To address concerns about the emergence of \parallel societies,"

policymakers should explore approaches that also target localized native behavior.
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A A Dynamic Theory of Immigration and Residen-

tial Mobility

The economy consists of two locations: neighborhood A and the rest of the world, denoted

by W. Each resident lives in a housing unit in either A or W in every periodC. Assume that

W has a perfectly elastic supply, while neighborhood� has a �xed maximum capacity

�
�

. Let the measure of native residents in the economy be one. We can write the

allocation of residents between A and W in periodCas follows:

1 = � �
C ¸ � ,

C –with � �
C � ¢� � 5 � ,

C (A.1)

where � �
C and � ,

C represent the measure (share) of housing units (residents) in neigh-

borhood A and in the rest of the world in periodC, respectively.

Baseline Preferences Assume that each resident8 in period Cobtains an indirect

utility from living in neighborhood A or the rest of the world, W, in the form:

+ �
8–C= � 8–C� 
 C–

+ ,
8–C= 0– 88

(A.2)

where � 8–C7 0 is an idiosyncratic preference parameter for neighborhood� drawn from

an exponential distribution with parameter � , i.i.d. across residents and time.1 
 C is

the endogenous occupancy cost paid by residents to live in A in periodC. It includes

the rents and other non-monetary costs associated with �nding and living in a unit in

A, such as searching or waiting for a vacancy on the market. Residents living in W get

a �xed reservation utility normalized to zero, and their occupancy cost is normalized to

zero, 
 , = 0.2

At the beginning of every periodC, each resident8 draws their new idiosyncratic

preference parameter,� 8–C, and may decide to move. A short-term equilibrium then takes

1While the literature on residential mobility typically uses Extreme Value distributions (e.g., Type
I Extreme Value or Fr�echet), we employ the exponential distribution for the idiosyncratic preference
parameter for three reasons. First, it naturally captures a structure where most residents have a modest
willingness to pay for neighborhood A, with a declining probability of higher valuations. Second, the
exponential distribution has a thin upper tail, which implies low probabilities of extremely high preference
draws for A, making it more realistic that having only a small fraction of residents would be willing to pay
very high premiums for the amenities of neighborhood A. Third, it yields tractable closed-form solutions
for the equilibrium cost of occupancy and mobility 
ows.

2While we could model preferences for W with another idiosyncratic preference term and associated
cost of occupancy, the normalization allows us to signi�cantly improve model tractability without loss of
generality. Future research could explore a version of this model with multiple neighborhoods, leveraging
more complex structures for these preferences.
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the form of a decision rule by which, in each period, residents will decide whether to stay in

their neighborhood or move to the other based on the cost of occupancy in neighborhood

A and the draws of the idiosyncratic preference.

Scenario 1. No Moving Costs

We begin by assuming that residents can sort between the two locations without incurring

any moving costs. Resident8will choose to live in � if:

� 8–C� 
 C 7 0 () � 8–C7 
 C (A.3)

In an equilibrium where the maximum capacity of A is binding, exactly ¢� � resi-

dents must reside in� . The share of residents whose idiosyncratic draw� 8–Cexceeds
 C

must therefore be ¢� � . For an exponential distribution with parameter � , this can be

represented by the following condition:3

4� � 
 C = ¢� � (A.4)

Solving for 
 C yields the equilibrium occupancy cost (
 �
C) in neighborhood� , under

no moving costs:


 �
C = �

1
�

ln
� ¢� � �

(A.5)

Intuitively, as the housing capacity of A ( ¢� � ) grows, the equilibrium occupancy cost


 �
C must fall so that a larger share of the population �nds� more attractive than , .

A larger � implies a thinner upper tail on � , making it less likely for residents to have

extreme preferences for� , consequently reducing
 �
C.

Scenario 2. Introducing Moving Costs

Now, we add moving costs to the baseline scenario. If the resident moves from A to W,

she incurs a cost� � 0, which is the same for all residents, for all periods, and is publicly

known.4 To ensure an equilibrium with positive churn, we also assume that moving costs

are small and do not exceed the occupancy cost¹� � 
 Cº.5

3Notice that •
�
� 8–C� 
 C

�
= 4� � 
 C.

4Introducing moving costs for relocation from W to A does not qualitatively a�ect the model's results.
It lowers the equilibrium occupancy cost (� � 
 �

C) and churn, but the capacity constraint still binds.
The long-run immigrant share is unchanged (with slower convergence if natives are indi�erent), and all
qualitative results hold when natives dislike immigrant concentration. Overall, introducing moving costs
for relocation from W to A mainly dampens adjustment speed via lower churn.

5This condition is necessary to ensure an equilibrium with positive moving rates. If� 7 
 C, no
resident would move out of A. Because the exponential distribution is supported on the interval»0–1º ,
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Moves from , to � . A resident in , at the beginning of periodCcompares the

payo� from staying in , with the one from moving (� 8–C� 
 C). They move to � if

� 8–C� 
 C 7 0 () � 8–C7 
 C (A.6)

Denote by " , ! �
C the measure of residents that moved from, to � , and " , ! ,

C

the measure that stayed in W. Under the scenario where the maximum capacity of A is

binding, (� �
C� 1 = ¢� � ), we can write the measure of residents moving from, to � as:

" , ! �
C = � ,

C� 1 � 4� � 
 C = ¹1 � ¢� � º � 4� � 
 C– (A.7)

and the corresponding measure staying in, as:

" , ! ,
C = ¹1 � ¢� � º � ¹1 � 4� � 
 Cº (A.8)

Moves from � to , . Similarly, a resident in � at the beginning of periodCdecides

whether to remain or move. If she stays in A, she collects the payo� (� 8–C� 
 C), given by

the new idiosyncratic utility draw for A minus the occupancy cost. If she moves to W,

she pays the moving cost (� ) and obtains the zero payo� from living in W.

Hence, people in A will move to, if:

� � � � 8–C� 
 C () � 8–C� 
 C� �• (A.9)

Under the scenario where the maximum capacity of A is binding, (� �
C� 1 = ¢� � ), we can

write the measure of people moving out of A (" � ! ,
C ) and the measure staying in A

(" � ! �
C ) as follows:

" � ! ,
C = ¢� � �

�
1 � 4� �

�

 C� �

� �
– (A.10)

" � ! �
C = ¢� � � 4� �

�

 C� �

�
(A.11)

Because the population is normalized to one, these measures of migration are equiv-

alent to their population shares. Therefore, we can also refer to the terms" � ! ,
C and

" , ! �
C as the residentialchurn rates Hence, Equations (A.7) and (A.10) provide impor-

tant insights about residential churn within our framework.

Result A.1 (Churn and the Location Matching Parameter) The distribution

parameter � , which shapes the spread of the idiosyncratic draws� 8–Chas a positive re-

there are no negative preference shocks that could compensate for excessively high moving costs relative
to the cost of occupancy. In such a scenario, residents would be locked into A, and the condition
� 8–C5 
 C� � would require draws outside the distribution's support.
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lationship with churn. A larger � implies a thinner upper tail, making it less likely for

residents to have high idiosyncratic preference draws for� , thus generally increasing

out
ows from � to , , and decreasing
ows from , to � :

%" � ! ,

%�
= ¹
 C� � º�

�
4� � ¹
 C� � º 7 0– F8C� ¹
 C7 � º

%" , ! �

%�
= � 
 C¹1 � �

�
º4� � 
 C 5 0

(A.12)

Result A.2 (Churn and Moving Costs) The moving cost� displays a negative rela-

tionship with respect to neighborhood's A churn rate. A higher� , discourages residential

mobility from A to W, thereby lowering the churn rate:

%" � ! ,

%�
= � � �

�
4� � ¹
 C� � º 5 0 (A.13)

Dynamic Equilibrium Condition Because neighborhood� can accommodate at

most �
�

of the population, the new fraction of people living in� at the end of periodC

must satisfy the housing availability constraint:

� �
C = " � ! �

C ¸ " , ! �
C � �

�
(A.14)

In words, the measure of inhabitants in A must be equal to the sum of those that were

already living in A ( " � ! �
C ) and those that recently moved to A (" , ! �

C ). In a binding

equilibrium (where � is always exactly �lled to capacity), we have:

�
�

=
h

�
�

� 4� � ¹
 C� � º
i

¸
h�

1 � �
� �

� 4� � 
 C

i
(A.15)

Hence, solving for theequilibrium occupancy cost
 � :


 � = �
1
�

ln

"
�

�

1 ¸ ¹ 4� � � 1º�
�

#

(A.16)

The equilibrium occupancy cost
 � must adjust so that the sum of those staying in�

and those moving to� precisely �lls all available housing in� , but does not exceed the

maximum capacity �
�

. Alternatively, in equilibrium, the mass of movers across the two

locations must be the same:" � ! , = " , ! � . Notice that, under positive moving costs,

the occupancy cost must be higher than in the baseline without them. As some residents

are \sticky" and will not leave, individual with high idiosyncratic positive shocks need to

bid more aggressively to get in to neighborhood A. Notice also that the equation nests
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to the baseline equilibrium when moving costs are zero.

Scenario 3. Introducing Immigration

Now, let's introduce immigrants to the model. Assume that a measure) of immigrants

arrives from abroad to an economy under the equilibrium de�ned in Scenario 2.6 There-

fore, the new measure of residents increases by) :

1 ¸ ) = �
�

¸ � ,
C (A.17)

Because the housing capacity in A is constrained, the arrival of more residents neces-

sarily implies the expansion of the housing stock in the rest of the world, W, to absorb

the new residents. Let's start by assuming that immigrants are identical to natives. So

their preferences are given by Equation (A.2). This implies that, at any period, there

will be a potentially higher mass of people willing to move from W to A. Thus, the new

measure of residents moving from, to � is

" , ! �
C = � ,

C� 1 � 4� � 
 C = ¹1 ¸ ) � �
�

º � 4� � 
 C (A.18)

Solving for the new occupancy cost gives us:


 � = �
1
�

ln

"
�

�

1 ¸ ) ¸ ¹ 4� � � 1º�
�

#

(A.19)

Result A.3 (Immigration and the Cost of Occupancy) More immigrants, in this

case, simply imply more residents, resulting in higher occupancy costs. With more res-

idents, we have an expected larger mass of people drawing high values of� , increasing

housing demand for A, and consequently, the cost of occupancy in there¹
 � º.

The dynamics of immigrant presence The model predicts a speci�c pattern for the

distribution of immigrants between neighborhoods. Let's denote the number of immi-

grants living in neighborhood A at time t as) �
C and those living in W as) ,

C = ) � ) �
C.

When immigrants �rst arrive ( C = 0), we assume that they all initially settle in W

() �
0 = 0). We also express immigrant concentration in A asG�

C =
) �

C

�
� (the share of

6We also assume that the mass of immigrant arrivals exceeds the size of neighborhood A,�
�

� ) .
This is a more realistic assumption, which implies a non-trivial measure of immigrant arrivals and allows
for a scenario with complete immigrant in A, like in the tipping point theories (Schelling, 1971; Card et
al., 2008).
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residents in A who are immigrants), andG,
C =

) ,
C

� , (the analogousshare of residents in

W who are immigrants) at time C.

Since immigrants and natives have identical preference distributions, these measures

of immigrant concentration will also determine the proportions of immigrants moving in

and out of neighborhood A. The evolution of immigrant presence in A can be written as:

� ) �
C = " , ! � � G,

C� 1 � " � ! , � G�
C� 1 (A.20)

where � ) �
C is the change in the number of immigrants living in A at timeC. The �rst

term is the in
ow of immigrants moving into A (arrivers): the product of the mass of

residents moving from W to A and the immigrant share in W atC� 1 (the probability

that an arriver is an immigrant). The second term is the out
ow of immigrants from A

(movers): the product of the mass of residents moving from A to W and the immigrant

share in A at C� 1 (the probability that a mover is an immigrant).

Result A.4 (In
ow of Immigrants to A) Each year, the churn measures in and

out of A must be the same (" � ! , = " , ! � ), which implies that immigrant presence

in A increases only when their concentration in W exceeds their concentration in A:

� ) �
C 7 0 () G,

C� 1 7 G�
C� 1 (A.21)

Initially, all immigrants are in W, so ) ,
0 = ) , implying positive net immigrant 
ows

to A in C= 1, � ) �
1 7 0. Over time, as residents churn due to new preference shocks,

immigrants gradually move into neighborhood A, following Equation (A.20), as long

as the presence of immigrants is unbalanced in favor of W. Hence, the model explains

how demographic composition changes can occur naturally through the housing market's

ordinary churn, without requiring changes in individual preferences or behavior.

Result A.5 (Dynamic Equilibrium Share of Immigrants) From Equation (A.20),

we can identify the time when neighborhood A reaches a stable distribution of immigrants

across space. Its expected change in immigrant shares becomes zero when:

� ) �
C = 0 () G,

C� 1 = G�
C� 1 () G� =

)
1 ¸ )

• (A.22)

This result demonstrates that, in the absence of preference di�erences between immi-

grants and natives, residential churn ultimately leads to proportional representation of

immigrants across neighborhoods. At this point, the probability that a vacated unit in

A is �lled by an immigrant exactly matches the probability that the unit is vacated by

an immigrant, resulting in a dynamic equilibrium of the local demographic composition.
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This result resembles the Ergodic Hypothesis for income distribution as established

by Samuelson (1968). Regardless of how we initially distribute immigrants and natives

between neighborhoods, the system eventually converges to a unique ergodic state after

a su�ciently long time. Therefore, we refer to the long-run stable share of immigrants in

A, G� , as the ergodic share.

Result A.6 (Moving Costs, Residential churn, and the Speed of Demographic

Transition) Neighborhoods with low moving costs, and consequently high churn, experi-

ence a faster demographic transition to the ergodic equilibrium.

From Result (A.2) and Equation (A.13), we show the negative relationship between

moving costs and churn. This reveals that lower moving costs (� ), lead to higher churn

rates (" � ! , ), and lower costs of occupancy. Equation (A.20) further demonstrates that

lower moving costs accelerate immigrant in
ows to A during the transition stage.

Moving costs (and, consequently, the baseline churn rate of a neighborhood) function

as a regulator of the speed of the demographic transition. For a given distribution of

immigrants across neighborhoods, higher churn rates produce larger changes in immigrant

arrivals per period, hastening convergence to long-run equilibrium. This result implies

that, even when their preferences are identical to those of natives, immigrants concentrate

more rapidly in neighborhoods with lower occupancy costs (e.g., lower rents or shorter

wait times) and higher residential turnover.

Result A.7 (Residential churn and the Immigrant Concentration) Areas with

higher baseline churn exhibit systematically higher immigrant presence throughout the

transition period.

This result has important implications for empirical analyses. Areas with di�erent

moving costs|such as rental market regulations or the prevalence of social housing|will

experience di�erent rates of demographic transition following immigration shocks. Fail-

ing to properly account for di�erences in baseline churn across neighborhoods can lead

researchers to draw misleading conclusions about underlying preference-based sorting.

Figure A.1 illustrates this point. It plots the evolution of the immigrant share in

neighborhood A (G�
C) under three scenarios for the moving cost� : low (light blue),

medium (intermediate blue), and high (dark blue), while holding all other parameters

constant. Starting from the initial condition in which all immigrants reside in W, the

�gure illustrates the convergence to the ergodic equilibrium share (G� ). As expected,

higher moving costs substantially slow the rate at which the immigrant share converges

to its long-run ergodic equilibrium level. At t = 5, for example, the immigrant share

8



Figure A.1. Immigrant Share Evolution and Moving Costs. This �gure illustrates the evolution
of immigrant share in A over time for di�erent values of moving cost, � : low (light blue), medium
(intermediate blue), and high (dark blue).

reaches approximately 95% of the ergodic share under low moving costs, 60% under

medium costs, and 30% under high costs. In a scenario with a high baseline churn rate,

researchers may mistake the rapid adjustment for the presence of homophilic preferences

(e.g., white 
ight).

Result A.8 (Replacement Without Displacement) The immigrant share in Neigh-

borhood A increases through a natural churn process. Natives who draw low local utility

shocks voluntarily leave, creating vacancies that are disproportionately �lled by immi-

grants. This mechanism increases the immigrant share without directly displacing natives.

This result highlights the importance of considering individual-level decisions rather

than relying solely on neighborhood-level compositional changes when studying residen-

tial sorting and segregation.

Scenario 4. Introducing Ethnic Preferences

We now extend our model to incorporate heterogeneous preferences for homophily. Immi-

grants maintain the same preferences as before, while natives experience a utilitypenalty

with respect to the fraction of immigrants in neighborhood A. The indirect utility func-
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tions for natives in periodCare now:

+ �
8–C¹# º = � 8–C� 
 C� � � ;=¹1 ¸ G�

Cº–

+ ,
8–C¹# º = 0– 88

(A.23)

where � 7 0 is a parameter that modulates the distaste of natives for immigrant concen-

tration in neighborhood A. G�
C.7 For natives in W to move to A we now need that:

� 8–C� 
 C� � � ;=¹1 ¸ G�
Cº 7 0 , � 8–C7 
 C¸ � � ;=¹1 ¸ G�

Cº (A.24)

Therefore, measure of natives moving from W to A is:

" , ! �
C ¹# º = ¹� ,

C� 1 � ) ,
C� 1º � 4� � ¹
 Ç � �;=¹1¸ G�

Cºº (A.25)

Result A.9 (Distaste and Native Avoidance) From Equation (A.25), the larger

the distaste parameter� or the share of immigrantsG� , the fewer natives will move to

A, a pattern we can de�ne asnative avoidance:

%" , ! �
C ¹# º

%�
5 0 &

%" , ! �
C ¹# º

%G�
5 0• (A.26)

For immigrants, the moving condition remains the same as before:

" , ! �
C ¹� º = ) ,

C� 1 � 4� � 
 C (A.27)

Combining both groups, the total moves from W to A at any period are at:

" , ! �
C =" , ! �

C ¹# º ¸ " , ! �
C ¹� º

=¹� ,
C� 1 � ) ,

C� 1º � 4� � 
 C� �� �;=¹1¸ G�
Cº ¸ ) ,

C� 1 � 4� � 
 C
(A.28)

Conversely, the measure of natives moving from A to W is now:

" � ! ,
C ¹# º = ¹�

�
� ) �

C� 1º �
h
1 � 4� � ¹
 C� � ¸ � �;=¹1¸ G�

Cºº
i

(A.29)

Result A.10 (Distaste and Native Flight) From Equation (A.29) we �nd that the

larger the distaste parameter� or the share of immigrantsG� , the larger the measure of

7Replacing the log penalty in Equation (A.23) with a linear ( � � G) or exponential (� � 41¸ G) functional
form leaves the qualitative results unchanged, while only rescaling magnitudes: the steepens of the utility
penalty from xenophobia increases (log5 linear 5 exponential), implying (for �xed � ) progressively higher
G� and slower convergence.
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natives that will move out of A," � ! ,
C ¹# º:

%" � ! ,
C ¹# º

%�
7 0 &

%" � ! ,
C ¹# º

%G�
7 0• (A.30)

For immigrants, the condition fro moving out of A remains unchanged:

" � ! ,
C ¹� º = ) �

C� 1 �
h
1 � 4� � ¹
 C� � º

i
(A.31)

Therefore, total moves from A to W combine both groups':

" � ! ,
C =" � ! ,

C ¹# º ¸ " � ! ,
C ¹� º

=¹�
�

� ) �
C� 1º �

h
1 � 4� � ¹
 C� � ¸ � �;=¹1¸ G�

Cºº
i

¸ ) �
C� 1 �

h
1 � 4� � ¹
 C� � º

i (A.32)

At any point, the mass of movers in and out of A must equalize, so that" , ! �
C =

" � ! ,
C , implying:

¹� ,
C� 1 � ) ,

C� 1º � 4� � ¹
 Ç � �;=¹1¸ G�
Cºº ¸ ) ,

C� 1 � 4� � 
 C =¹�
�

� ) �
C� 1º �

h
1 � 4� � ¹
 C� � ¸ � �;=¹1¸ G�

Cºº
i

¸ ) �
C� 1 �

h
1 � 4� � ¹
 C� � º

i

(A.33)

Solving for the new occupancy cost, and replacing) �
C = �

�
G�

C, we obtain:


 � = �
1
�

ln

"
�

�

4� �� �;=¹1¸ G�
Cº �

h
1 ¸ �

� �
1 � G�

C

�
�
�
4� � � 1

� i
¸ ) ¸ G�

C �
�

� ¹4� � � 1º

#

(A.34)

Note that, at any point in time, occupation costs keep changing depending on the

evolution of the local share of immigrants.

Ergodic Composition of Residents Let's again assume that all immigrants atC= 0

�rst arrive in W ( ) �
0 = 0). In the following periods, some of them they will start moving

into A because of positive random draws of� and an increasing availability of vacancies

over the long run. The long-run dynamic equilibrium in ethnic shares must be such that

the mass ofimmigrants entering and leaving A at any given period is equal:

" , ! �
C ¹� º = " � ! ,

C ¹� º

) ,
C� 1 � 4� � 
 C = ) �

C� 1 �
h
1 � 4� � ¹
 C� � º

i (A.35)
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Solving for 
 C, we obtain:


 C = �
1
�

ln

"
) �

C� 1

) ¸ ) �
C� 1 � ¹4� � � 1º

#

(A.36)

Similarly, if the long-run ethnic composition of residents in A is stable, then it must

also be true that the mass ofnatives entering and leaving A at any given period is the

same:

" , ! �
C ¹# º = " � ! ,

C ¹# º

¹� ,
C� 1 � ) ,

C� 1º � 4� � ¹
 Ç � �;=¹1¸ G�
Cºº = ¹�

�
� ) �

C� 1º �
h
1 � 4� � ¹
 C� � ¸ � �;=¹1¸ G�

Cºº
i (A.37)

Solving for 
 C, we now obtain:


 C = �
1
�

ln

"
�

�
� ) �

C� 1

1 ¸
�
�

�
� ) �

C� 1

�
�
�
4� � � 1

�

#

� � � ;=¹1 ¸ G�
Cº (A.38)

Setting Equation (A.36) equal to Equation (A.38), replacing) � = �
�

G� , and denot-

ing by G� the stable share of immigrants in A, we obtain:

G�
�
1 ¸ ¹ 1 � G� º�

�
�
4� � � 1

� �
= ¹1 � G� º¹1 ¸ G� º��

�
) ¸ G� �

�
�
4� � � 1

� �
(A.39)

This equation implicitly de�nes the long-term immigrant share dynamic equilibrium.

Note that the expression does not allow for an extreme scenario of full segregation, with

either G� = 0 or G� = 1. This is a direct consequence of our setting, in which residents

experience random draws of� from an exponential distribution. Intuitively, even if res-

idents have a strong aversion to immigrant presence, there is always a small probability

that a resident will draw a substantially large� , which may o�set this aversion. However,

the model can be parameterized to achieve nearly perfect segregation, with the proportion

of natives converging to zero.

Note further that whenever � = 0, Equation (A.39) simpli�es to: G� = )
1¸ ) , the

proportion of immigrants in the overall population, thereby nestingResult (A.5) .

Result A.11 (Ergodic Immigrant Concentration under Distaste for Immi-

grants) The ergodic share of immigrants in A,G� , under native distaste for immigrants

¹� 7 0º, is always higher than in the scenario where natives are indi�erent to them

¹� = 0º.

G�
� =0 5 G�

�7 0 (A.40)
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If � 7 0, � 7 0, and G� 7 0, then ¹1¸ G� º�� 7 1. From equation (A.39), it follows that

¹1 ¸ G� º�� 7 1, which in turn implies:

G� ¸ G� ¹1 � G� º�
�

�
4� � � 1

�
7 ¹1 � G� º

�
) ¸ G� �

�
�
4� � � 1

� �
(A.41)

Simplifying the expression above, we obtain:

G�
�7 0 7

)
1 ¸ )

= G�
� =0 (A.42)

To better visualize the relationship between native tastes for homophily and segrega-

tion, assume there are no moving costs,� = 0. Then, Equation (A.39) becomes,

G� = ) ¹1 � G� º¹1 ¸ G� º�� (A.43)

For illustration purposes, normalize at� = 1, and assume that) = 0•11. The latter

number is the share of immigrants in Denmark. We can always �nd theG� between 0

and 1 that numerically solves the expression above for di�erent values of� . Figure A.2

plots the ergodic immigrant shareG� as a function of the distaste parameter� , with the

horizontal dashed line indicating the benchmark immigrant share when natives have no

ethnic preferences (G� = )
1¸ ) = 11%). As the distaste parameter increases, the equilibrium

immigrant share rises monotonically. With � s above 5, white 
ight intensi�es: small

increases in native aversion now generate disproportionately large amounts of immigrant

segregation.

Scenario 5. Native Heterogeneity

Now, let's assume there are two types of natives:Segregationistsand Neutrals. Native

Segregationists (NS) dislike living with immigrants in A, as in Equation (A.23). Native

Neutrals (NN) are indi�erent to the presence of immigrants, and therefore have the

same preferences as them, as given by Equation (A.2). Let's denote by� the share

of segregationists in the native population. Hence, if� = 0 we are back to scenario

3, whereas if� = 1 we are back to scenario 4. Also denote by� �
#( the measure of

segregationists living in A,� �
## the measure of neutrals living in A,� ,

#( the measure of

segregationists living in W, and� ,
## the measure of neutrals living in W.

Given our three groups, we can denote their respective mass of movers at periodCas

follows:

ˆ Immigrants:

13



Figure A.2. Ergodic Immigrant Share and Distaste Parameter. This �gure illustrates the
ergodic immigrant share in A for di�erent values of the distaste parameter, � . The horizontal dashed
line shows the benchmark share when natives are indi�erent to immigration.

1. " � ! ,
C ¹� º = ) �

C� 1 �
�
1 � 4� � ¹
 C� � º

�

2. " , ! �
C ¹� º = ) ,

C� 1 � 4� � 
 C

ˆ Native Segregationists:

1. " � ! ,
C ¹#( º = � �

#( �
h
1 � 4� � ¹
 C� � ¸ � �;=¹1¸ G�

Cºº
i

2. " , ! �
C ¹#( º = � ,

#( � 4� � ¹
 Ç � �;=¹1¸ G�
Cºº

ˆ Native Neutral:

1. " � ! ,
C ¹## º = � �

## �
�
1 � 4� � ¹
 C� � º

�

2. " , ! �
C ¹## º = � ,

## � 4� � 
 C

At each time period, the in
ows and out
ows must cancel each other out on average:

" � ! ,
C = " , ! �

C

" � ! ,
C ¹� º ¸ " � ! ,

C ¹#( º ¸ " � ! ,
C ¹## º = " , ! �

C ¹� º ¸ " , ! �
C ¹#( º ¸ " , ! �

C ¹## º
(A.44)

Solving for 
 , we obtain:


 � = �
1
�

ln

"
�

�

4� �� �;=¹1¸ G�
Cº �

�
� ,

#( ¸ � �
#( 4� �

�
¸

�
� ,

## ¸ � �
## 4� �

�
¸

�
) , ¸ ) � 4� �

�
# (A.45)
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It is straightforward to show that if there were no segregationists (� �
#( = � ,

#( = 0), the

equation above simpli�es to Equation (A.19). Conversely, if all natives are segregationists

(� �
## = � ,

## = 0), it simpli�es to Equation (A.34). In this scenario, the mix of neutral

and segregationists will imply native di�erent 
ows to and from A. Moreover, because

4� �� �;=¹1¸ G�
Cº 5 1, we can show that:


 C¹G�
C j� ## = 0º 5 
 C¹G�

C j� #( < 0–� ## < 0º 5 
 C¹G�
C j� #( = 0º (A.46)

In words, for a given immigrant share in A,G� , the larger the composition of segrega-

tionists in the economy, the smaller the equilibrium cost of living there,
 .

The mix of neutral and segregationist natives allows for scenarios where the 
ight

and avoidance behavior from segregationist natives can be partially (or even completely)

o�set by neutral natives. The ergodic equilibrium in ethnic composition can now be

characterized by equalizing migration in and out of A across each of the three groups:

" � ! , ¹� º = " , ! � ¹� º–

" � ! , ¹## º = " , ! � ¹## º–

" � ! , ¹#( º = " , ! � ¹#( º•

(A.47)

From these conditions, solving for
 after some algebra we can obtain:


 C = �
1
�

ln
h ) �

) , ¸ ) � � 4� �

i


 C = �
1
�

ln
h � �

##

� ,
## ¸ � �

## � 4� �

i


 C = �
1
�

ln
h � �

#(

� ,
#( ¸ � �

#( � 4� �

i
� � ;=¹1 ¸ Gº

(A.48)

For illustrative purposes, assume� = 0 again. Setting the three expressions equal to

each other, we obtain:

) �

) , ¸ ) �
=

� �
##

� ,
## ¸ � �

##

=
� �

#(

� ,
#( ¸ � �

#(

� ¹1 ¸ G� º�� (A.49)

Recall again that � is the share of Segregationist natives, while 1� � the share of

neutral ones. Recall also that) is the total measure of immigrants in the economy.
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Therefore, we can rewrite the expression above as:

) �

)
=

�
�

� ) � � � �
#(

1 � �
=

� �
#(

�
� ¹1 ¸ G� º�� • (A.50)

Focusing on the last two terms, recall that) � = G� �
�

. Denoting the stable share of

immigrants in A by G� , and solving for � �
#( , we obtain:

� �
#( =

� �
�

¹1 � G� º
� ¸ ¹ 1 � � º¹1 ¸ G� º��

• (A.51)

Replacing� �
#( in Equation (A.50) with Equation (A.51), we �nd:

G� =
) ¹1 � G� º¹1 ¸ G� º��

� ¸ ¹ 1 � � º¹1 ¸ G� º��
• (A.52)

This equation implicitly de�nes the share of immigrants in equilibrium at A. Note that

if � = 1 all natives are segregationists, and Equation (A.52) simpli�es to Equation (A.43).

On the other extreme, when� = 0, all natives are neutral and Equation (A.52) simpli�es

to G= )
1¸ ) , the very proportion of immigrants in the overall population.

In addition, becauseG� 7 0, � 7 0, and � 7 0, we must have that¹1 ¸ G� º�� 7 1.

This implies a positive association between the share of segregationists� and the ergodic

share of immigrants in A,G� . Ceteris Paribus, the larger the number of neutral natives

in the economy, the more they will o�set the mobility responses of segregationists, and

the smaller the segregation rates (i.e. the share of immigrants at A).

Now denote byG�
� =0 = )

1¸ ) the long-run share of immigrants in A under scenario 3

(with all-neutral natives), and denote byG�
� =1 = ) ¹1� G� º¹1¸ G� º�� the same share under

scenario 4 (with all-segregationist natives). Formally:

Result A.12 (Taste-Based Ergodic Sorting) Under the scenario where natives are

heterogeneous in their preferences towards immigrants, native 
ight is partially o�set by

native in
ows. If � 7 0, � 7 0, and G� 7 0, this implies that: G�
� =0 5 G�

05�5 1 5 G�
� =1.

)
1 ¸ )
|{z}

G�
� =0

5
) ¹1 � G� º¹1 ¸ G� º��

� ¸ ¹ 1 � � º¹1 ¸ G� º��
|                      {z                      }

G�
05�5 1

5 ) ¹1 � G� º¹1 ¸ G� º��

|                   {z                   }
G�

� =1

(A.53)

Figures A.3 and A.4 illustrate how the mix of segregationists and neutrals shapes the

local long-run immigrant shares. Figure A.3 plots the ergodic immigrant shareG� as a
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Figure A.3. Ergodic Immigrant Share and the Share of Segregationists. This �gure illus-
trates the ergodic immigrant share in A for di�erent values of the share of segregationist natives,� .

function of � , the fraction of segregationists in the native population. The relationship is

monotonically increasing: as� rises from 0 to 1, the equilibrium immigrant share increases

from the neutral benchmark of )
1¸ ) to the segregationist benchmark,) ¹1 � G� º¹1¸ G� º�� .

Figure A.4 extends this analysis by varying the intensity of segregationist preferences�

at three levels: low (light blue), medium (intermediate blue), and high (dark blue). The

�gure illustrates that the impact of the segregationist population share� is ampli�ed

when the distaste is stronger.

Synthesis of Results and Implications

This appendix section has highlighted the pitfalls of relying on aggregate (often neighborhood-

level) measures of population shares to study native behavior and residential mobility in

response to immigration.

Micro-level panel data (i.e., individual- or household-level data) can be used to dis-

tinguish taste-based 
ight from replacement without displacement (i.e., high churn) or

sorting by type among majorities. In short, while changes in neighborhood-level shares

can be consistent with\
ight" behavior by natives, these changes can also result from

straightforward demographic churn or be obscured by compositional shifts within major-

ity groups. Additionally, microdata has other advantages. For example, it has a better

ability to identify household-speci�c shocks and heterogeneous treatment e�ects by type

of immigrant or native. It can also distinguish the importance of interactions at di�er-

ent geographic levels and determine the destination of those who 
ee immigrant-dense
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Figure A.4. Ergodic Immigrant Share and the Share of Segregationists, Across Levels
of Distaste for Immigrants, � . This �gure illustrates the ergodic immigrant share in A for di�erent
shares of segregationists and across di�erent levels for the distaste parameter,� : low (light blue), medium
(intermediate blue), and high (dark blue).

neighborhoods, as we do in the paper.

18



B Main Dataset and Additional Descriptive Stats

B1 Refugees in Denmark

Figure B.1 depicts the evolution of the composition of refugees in Denmark as a share

in the total number of non-Western immigrants. We can see that in the 1980s, refugees

were about 30% of immigrants, increasing to over 40% in the 1990s and remaining to that

level until the early 2000s. After 2003, the share of refugees have been slowly decreasing,

reaching around 35% of non-Western immigrants by the end of our period.

Figure B.1. Evolution of the Share of Refugees in Denmark. This �gure illustrates the
evolution of the share of refugees in Denmark in the total number of non-Western immigrants.
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B2 Additional Maps

This section presents additional maps in order of appearance in the main text.

Figure B.2. Large Neighborhood Centroids. This �gure illustrates the geographic distribution
of neighborhoods across Denmark. The red points are the centroids of each area, which are based on the
de�nitions of large neighborhoods as constructed by Damm and Schultz-Nielsen (2008).

Figure B.3. Small Neighborhood Centroids. This �gure illustrates the geographic distribution
of small neighborhoods across Denmark. The red points are the centroids of each area, which are based
on the de�nitions of small neighborhoods as constructed by Damm and Schultz-Nielsen (2008).
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B3 Overlapping of Characteristics

In studying the heterogeneity in the response of natives due to immigrant presence,

we �nd that there is a signi�cant overlap in the number of heads of households that

are living in public housing, multifamily buildings or complexes, and that are renters.

Figure B.4 illustrates the relationship between the three variables by pooling the 30 years

of available data. It shows that almost all residents (more than 99%) in public housing

are also identi�ed as renters. Moreover, the majority (99%) of the residents living in

public housing are also inhabiting multifamily buildings. It shows that about 42% of the

renters live in public housing and that 93% of renters live in multifamily buildings.

Figure B.4. Overlapping of Characteristics: Public Housing, Renters, and Multifamily
Buildings. In this �gure, we plot the Venn diagram to illustrate the relationship between living in
multifamily buildings, in social housing, and being a renter. The numbers are in millions of heads of
households in each group.
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B4 Complete Distribution of Moving Distances

Figure 12 shows the density distribution of distances between the origin and destination

of all Danish that moved to a di�erent neighborhood between any two consecutive years.

To facilitate the visualization, in the main text, we truncate the density plot to distances

below 100 kilometers. Here, in Figure B.5, we present the complete distribution of dis-

tances. Again, we �nd a strong gravitational relationship that characterizes the moving

distances.

Figure B.5. Complete Histogram of Distances Between Origin and Destination Neigh-
borhoods. In this �gure, we plot the histogram of distances in kilometers between the origin and the
destination neighborhoods for all Danish movers in our data.

B5 De�nition of Refugees

All immigrants are classi�ed as refugees or non-refugees depending on the year of their

arrival to Denmark and their country of origin. The decision rules for the classi�cation

are listed below:

1. A country from where more than 50% of the persons arriving within a given year

obtain asylum is classi�ed as a refugee-country.

For the sake of consistency over time, we further impose:

22



2. If the refugee-share exceeds 50% more than 10 years in the period 1997-2020, the

country is classi�ed as a refugee-country all years.

3. If the refugee-share exceeds 50% in yearCand year C¸ 2, but not year C¸ 1, the

country is classi�ed as a refugee-country in yearC¸ 1 as well.

4. If the refugee-share exceeds 50% in yearC¸ 2, but not in: C, C¸ 1, C¸ 3 and C¸ 4,

the country is not classi�ed as a refugee-country in yearC¸ 2.

Admission class information is available from 1997.8 For the period prior to 1997 the

classi�cation is based on historical information about immigrants arriving to Denmark

from con
icts and wars zones.

The following countries are classi�ed as refugee-countries (selected arrival years):

Afghanistan (all years), Angola (1999-2002), Armenia (1997-2008), Azerbaijan (all years),

Bhutan (2008-2011), Bosnia and Herzegovina (1992-2004), Burundi (all years), Central

African Republic (2014-2016), Colombia (2013-2014), DR of Congo (all years), Eritrea

(all years), Ethiopia (1991-1998), Georgia (1998-2000), Indonesia (2003-2005), Iran (all

years), Iraq (all years), Kosovo (1992-2011), Lebanon (1997-98), Libya (all years), Myan-

mar (all years), Poland(-1988), Republic of Yugoslavia (1992-2004, 2007-08), Rwanda (all

years), Serbia (1992-2007), Serbia and Montenegro (1992-2007), Syria (all years), Soma-

lia (all years), Sri Lanka (1983-2000), Stateless (all years), Sudan (all years), Vietnam

(1975-1996), Yugoslavia (1992-2001).

8See, Statistics Denmark, Statbank, Table VAN8, https://www.statistikbanken.dk/van8.
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C Urban Amenities

This appendix provides an overview of the construction of urban amenities for the years

1987 to 2017, as well as relevant descriptive statistics.

We follow Glaeser et al. (2001) and create three types of amenities. First, we con-

struct several consumer amenities such as food services, entertainment, and groceries.

To de�ne consumer amenities, we utilize Danish administrative register data containing

the entire universe of �rms from 1987 to 2017. This data includes information about the

exact location and the industrial sector code of each establishment, enabling us to link

establishments to neighborhoods and calculate the concentration of amenities in each

neighborhood for the past 30 years.9 Amenities are determined by the total number

of relevant establishments within a neighborhood. Figure C.1 illustrates the impressive

75% growth in the number of food services between 1987 and 2017. This encompasses

restaurants, takeaways, pubs, bars, cafes, catering, and other food services. This steady

highlights the importance of the food service industry, demonstrating how it has become

an increasingly vital part of Danish society.

Figure C.1. Evolution of mean consumer amenities from 1987 to 2017. Consumer amenities
are determined by the total number of relevant establishments within a neighborhood. The mean has
been computed on a national basis.

9Between 1987 and 2017, Statistics Denmark has implemented multiple updates to their industrial
sector codes. The �rst update occurred between 1991-1992 and resulted in a signi�cant increase from 112
to approximately 800 codes. The second and third updates took place between 2003-2004 and 2007-2008,
respectively. To ensure consistency throughout the years, we manually compared the industrial codes
prior to 1992 with those after 1991 to �nd a corresponding match. We repeated this process for each
period of modi�cation implemented by Statistics Denmark.
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