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Abstract

This dissertation consists of three self-contained chapters centered around the econom-
ics of migration and marriage. Migration and marriage decisions are arguably two
of the most consequential choices individuals make over their lifetimes. This thesis
explores how these choices interact, and how structural and demographic changes
related to migration can affect preferences and attitudes.

The first two chapters focus on the role of location in the formation of marriages.
These chapters build on the framework introduced by Becker (1973). His model of the
marriage market essentially rests on the premise that men and women form unions
based on the utility they derive from the match, and that an equilibrium emerges from
competition for spouses with the desired traits. This formalization of the economics of
marriage spurred a new field of study, at large concerned with the determinants of
marriage utility, the role of assortative mating, and the reconciliation of the theoretical
predictions with empirical observations (e.g., Anderberg, 2004; Hamilton & Siow, 2007;
Lam, 1988; Wong, 2003). With the seminal contribution of Choo and Siow (2006), who
introduced random utility to identify the underlying preference structure from observed
matches, estimation became possible within a two-sided discrete-choice framework. In
the first two chapters, I use recent advancements of this work based on the estimation
of general linear models introduced in Galichon and Salanié (2024).

Chapter 1 examines how location preferences enter into the marriage decision, with
a focus on differences between rural and urban locations and between economic activity.
The context of this study is Indonesia, a country with large internal migration flows
and a high prevalence of marriage. Using data on migration histories and couples’
joint location, I first show descriptive evidence that both men and women frequently
move away from their birthplace to their spouse’s home, and that migration distances
can be large. Joint migration is equally observed, both to rural and urban destinations.
I then estimate utilities of matching and staying at home, migrating together, and
marrying someone from another market. Internal migration and marriage choices
are connected within a Choo and Siow (2006) type matching model that allows for
preferences over spousal and location types as introduced in Dupuy (2021). I find that
couples migrating together face utility losses compared to those staying at home, and
that urban destinations are typically preferred by migrants, both joint and independent.
By simulating a marriage market in which joint migration becomes less costly, I quantify
the substitution between joint migration and marrying at the destination. The results
show that mixed marriages in urban locations are most responsive, primarily driven
by rural couples forming at home and migrating together as opposed to independent
migration. On the other hand, restricting joint migration increases mixed marriages
in urban destinations by up to 17 percentage points.

Chapter 2 explores how urban and rural location interacts with ethnicity preferences
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in Sub-Saharan Africa. We test the hypothesis that urban environments encourage
interethnic marriages, through the composition of ethnic groups and increased inter-
group contact. First, using cross-country data from Demographic Health Surveys and
linking them to urbanization at the local level using standardized geodata, we compare
marriages within the same locality at different levels of urbanization over time. We find
a robust positive effect of urbanization on intermarriage, which increases by the degree
of urbanization. In particular, the probability that a couple is interethnic is 13.6 per-
centage points higher in the highest density urban center compared to the least dense
rural area. Next, we explore potential channels of this rural-urban gap, quantifying the
role of ethnic preferences and group distributions. We consider a (closed) rural or urban
marriage market where men and women trade off spousal education and ethnicity.
The estimation of preference parameters in our data shows that, while matching on
ethnic identity increases marital utility more than education matching for both rural
and urban couples, this difference is smaller in urban couples. A potential explanation
could be that, relatively, education becomes more important as a trait in marriage in
urban settings. Further, our counterfactual simulations reveal that differences in the
intermarriage rate between rural and urban markets can be in large part explained
by ethnic preferences, compared to differences in group distributions. This can be
seen as evidence that urban environments change preferences, e.g., through increased
openness and the role of social norms, rather than merely affecting the availability
of spouses from a certain group. This chapter’s findings imply that intermarriage,
commonly considered an indicator of social cohesion, can be influenced by structural
changes such as urbanization.

Chapter 3 addresses demographic changes in form of immigration in high-income
countries and how these relate to social cohesion measured by attitudes towards im-
migration. In particular, we study the factors that shape attitudes in Luxembourg,
with a focus on local exposure to immigrants and individuals’ own migration back-
ground. The setting of Luxembourg invites this type of analysis, given the country’s
long history of immigration and exceptionally large proportion of the population with
foreign background. We combine an original survey collecting data on attitudes in
2021 with rich administrative data that helps us identify respondents’ exposure to
immigrants in their neighborhood. Overall, a large majority of respondents acknow-
ledge that immigration enriches national identity and has a positive impact on the
economy. Pro-immigration attitudes are stronger among second-generation immig-
rants and even more pronounced among first-generation immigrants from both EU
and non-EU countries. In addition, we do not find that the total share of immigrants
in the immediate neighborhood significantly influences attitudes towards the role of
immigrants for the economy and the identity of the country. However, local exposure
to recent immigration and to immigrants from non-EU countries correlates negatively
with natives’ perceptions of the current level of immigration. These findings suggest
that embracing diversity and multiculturalism requires time for mutual adjustment
by newcomers and their host community.
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Chapter 1

Marriage Matters: Internal
Migration and Marital Sorting in
Indonesia



1.1 Introduction

With approximately 740 million internal migrants globally, mobility within a country’s
borders is a common phenomenon in many developing countries (UNDP, 2009). In
Indonesia, Jakarta and other metropolitan centers are primary destinations for young
migrants in search for better work and educational opportunities (Wajdi et al., 2017).
Yet, sizable migration flows are also recorded across rural areas, highlighting economic
pull factors in both rural and urban sectors (Bryan & Morten, 2019). For policy
makers, these large mobility flows present a dual challenge of incentivizing migration
to reap productivity gains, while avoiding overpopulation of developed regions through
agglomeration forces (Gollin et al., 2014, 2021; Lagakos et al., 2023). A key aspect
in designing appropriate policy responses is to understand what drives destination
choices and the motives of migration.

In this chapter, I provide evidence that the decision (where) to migrate is closely
interlinked with the decision (where) to marry. As Figure 1.1 shows, the majority of
internal moves by men and women occur around the ages 20-30, coinciding with the
timing of marriage for most people. Thus, location and marriage decisions may be
interlinked in several ways. For example, Imbert et al. (2023) show that migrants may
trade off destinations based on wages and amenities depending on whether they can
bring their family or not. When it is costly to move together, migrants leave their family
behind and choose higher wages over better living conditions. On the other hand, better
labor market conditions elsewhere may incentivize marriage with a migrant when
individual migration barriers exist (Amirapu et al., 2022). Lastly, finding a spouse in
a different location may be a way to access better economic opportunities.! The aim
of this chapter is to bring these potential choices together in a framework where men
and women make their marriage decision with their location preferences in mind. I
explore how men and women choose their spouse based on their location, and how joint
migrants choose their destination. Further, I test how the decision to marry someone
at the destination is affected by incentives or barriers to joint migrants.

I start by documenting several descriptive facts about couples’ origins and locations.
Using data from the Indonesia Family Life Survey (IFLS), I show that spouses primarily
come from different subdistricts and distances between birthplaces can be large. There
are important differences between urban and rural couples, with urban couples being
generally more likely to have migrant spouses. Further, important interactions arise
in the choice of rural and urban destinations in terms of economic activity, proxied by
the average labor force participation rate: while rural-to-rural migrants (both joint
and independent marriage migrants) on average live in locations with a higher labor
force participation rate than their origin, rural-to-urban migrants are more likely to
choose a destination that has a lower average labor force participation rate as their
origin. This indicates important trade-offs between urban labor markets and those
with high economic activity.

How do location preferences enter the marriage decision, and how much do couples
value their location? To investigate this, I introduce a structural model of the marriage
market where men and women can find a spouse in their home or across markets, while
matching along location-specific traits and education. Thereby, couples can either be
native (i.e., matching in the same location and stay), joint migrants, or mixed couples,

! For example, Rosenzweig and Stark (1989) show that marriage migration can serve as a mechanism
for consumption smoothing for rural families in India.
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Figure 1.1: Migration frequency by age and gender
Notes: Data from Indonesia Family Life Survey (2014).

where one of the spouses is a migrant and one is a native. In particular, individuals or
couples can move between rural and urban locations which are further distinguished by
their labor force participation rate. From the observed matches, I estimate preferences
based on a parametric joint utility function within a matching model with transferable
utility.

The results show that the highest utility comes from native couples in any location.
Couples migrating together to urban destinations receive positive, but lower utility
levels and rural migration is associated with negative utilities. In other words, couples
migrating together face utility losses compared to those staying at home. Similar
destination-dependent results are recorded for mixed couples, where urban mixed
couples receive higher utility than those in rural areas. This is true both for couples
with a male or a female migrant. Further, matching on education plays an important
role for all types of couples.

These findings are consistent with strong preferences for matching at the origin.
The utility losses incurred by joint migrants may incorporate migration costs and the
weakening of social ties that can benefit couples staying at home (Debray et al., 2025).
The results further indicate that urban locations are preferred by both joint migrants
and mixed couples. Given these findings, I turn to assessing how the “origin matching”
preference interacts with migration preferences to urban destinations or destinations
with a bigger labor market. To do this, I simulate counterfactual policy scenarios
where (1) joint migration becomes less costly in utility terms, or (2) joint migration to
some destinations is restricted or too costly. The resulting equilibrium matching into
mixed couples indicates how responsive this migration channel is to changes in the
availability of joint migration.

Reducing the utility loss from joint migration to all destinations affects mixed
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marriages primarily in urban areas, with both male and female migrants from all
origins. This serves as evidence that matching with someone at the origin would be
preferred if joint migration was less costly. In light of migration frictions for couples,
marriage migration can serve as a way to realize migration preferences, particularly to
urban areas. This is further confirmed when restricting urban access for joint migrants,
which increases mixed marriages there by 7-17 percentage points, depending on the
labor force participation rate. By contrast, restricting joint access to destinations
with higher labor force participation, regardless if rural or urban, only affects mixed
marriages in urban areas. This suggests that marriage migration only compensates
for having a spouse from the same origin when the destination is urban.

Related Literature This chapter relates to several strands of the literature. First,
it contributes to the understanding of assortative mating based on the origin, and in
particular how location background enters marriage utility. The assortative mating
literature has primarily focused on socioeconomic traits, including education and
income (Anderberg et al., 2019; Charles et al., 2013; Eika et al., 2019; Pesando, 2021),
or socially ascribed characteristics such as ethnicity, race, and religion (Bandyopadhyay
& Green, 2021; Crespin-Boucaud, 2020; Goldman et al., 2025). Such studies typically
find strong positive matching along these dimensions. Where people are born and
grow up can be highly correlated with such background characteristics and may itself
constitute a basis of matching. For example, couples that come from the same region
may share similar worldviews or aspirations. My findings present evidence that, indeed,
men and women sort positively into marriages based on the same origin.

I further show that migration preferences also enter the marriage decision. With
this, my study aligns with other works focusing on marriage migration. Several studies
have investigated marriage across borders in Asia and Europe (Adda et al., 2025; Ahn,
2021; Farahzadi, 2024; Kawaguchi & Lee, 2017; Weiss et al., 2018). These accounts
highlight the role of sex imbalances, income differences, and residence incentives. In
a similar vein, I test how location-based economic incentives are taken into account
in the marriage decision when there are no borders, but potentially other (social or
economic) frictions. Internal marriage migration has been brought forward as an
economic strategy, though mostly as a coping mechanism after income shocks (Becerra-
Valbuena & Millock, 2021; Gray & Mueller, 2012; Hidrobo et al., 2022; Rosenzweig
& Stark, 1989). Closest to my approach are Amirapu et al. (2022) and Dupuy (2021),
which incorporate the role of urban labor markets into the marriage decision. With
respect to their findings, I elaborate on the substitutability between joint migration
and marriage migration.

Lastly, I add to the research on frictions in rural-to-urban migration by taking into
account the role of marriage markets. With persistent gaps in productivity and living
standards between rural and urban areas in many developing countries (Gollin et al.,
2014; Lagakos, 2020), previous studies have sought to explain these discrepancies by
migration costs (Bryan et al., 2014; Lagakos et al., 2020, 2023). On the other hand,
Imbert and Papp (2020) show that potential migrants trade off higher wages in the
city with work opportunities in their village, indicating that they disproportionately
value staying at home or have a strong distaste for urban living conditions. Indeed,
Bryan and Morten (2019) find that both migration costs and amenity differences are
important drivers of productivity gaps. To what extent utility from migration may differ
between independent and joint migrants has not been part of this research agenda,
with the exception of Imbert et al. (2023). They show that the decision to bring family
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can lead to different trade-offs between wages and amenities for migrants compared
to those leaving family behind. Compared to their approach, I consider the option
of migrating together or migrating alone and marrying someone at the destination.
Thereby, I explore a different type of trade-off between home and destination marriage
markets and how they relate to the (dis)utility of joint migration.

Context Indonesia has been rapidly urbanizing in the last decades, reflecting large-
scale rural-to-urban movements across the country.? Several urban centers have
developed primarily across the main islands (UNDESA, 2019). Urban areas are char-
acterized by a mix of industries, including trade, services and manufacturing, while
rural areas are mainly agricultural. As census data from 2010 shows in Table 1.1,
these sectoral differences also imply differences in labor force participation and wage
employment. While urban regencies (the second-highest administrative level) are on
average more than 1.5 larger in terms of their working-age population (15 and older),
they exhibit an average labor force participation rate that is almost 10 percentage
points lower than that observed in the rural population. On the contrary, the mean
share of wage employment in the labor force population is twice as high in urban
compared to rural areas. This implies that a high share of the rural labor force works
self-employed or as a unpaid (family) worker. Further, both rural and urban areas
experience large variation in labor force participation and wage employment.

Table 1.1: Labor force participation rates across regencies

Total Rural Urban
Mean SD Mean SD Mean SD
Population size 114,493.941 93193.716 86,835.547 73403.296 142,804.684 102349.058
in labor force 0.696 0.460 0.743 0.437 0.650 0.477
in wage employment 0.403 0.490 0.275 0.446 0.547 0.498

Notes: Data from 493 regencies in IPUMS census 2010. The table displays the average working-age
population size (aged 15 and older) in a regency, share of the working-age population in the labor
force, and share of the labor force in wage employment.

These geographical differences in labor markets may be potential push or pull
factors for movements within the country. This is in line with large migration flows
within rural or urban locations in Indonesia as found in Bryan and Morten (2019).
In this study, I therefore focus on moves both across rural and urban categories as
well as across locations with differing labor force participation rates. Compared to
wages as a measure of productivity, this indicator has the advantage of taking into
account economic activity beyond wage employment. Further, while wage employment
of women has been increasing over time, they are to a large extent involved in non-wage
employment. Focusing on wages only may therefore understate the relevance of female
labor force participation compared to men (Schaner & Das, 2016).

The remainder of this chapter is structured as follows. In section 1.2 I describe the
data sources and the sample, in particular with respect to couples’ origins. Section 1.3
introduces the matching model. Section 1.4 describes the estimation approach, with
the results summarized in 1.5. In section 1.6, I introduce the counterfactual analysis.
Lastly, 1.7 concludes.

2 As Figure 1.A.1 in Appendix 1.A shows, Indonesia surpassed the regional average for urbanization
in the early 1990s, reaching an urban population of over 50% by 2010.
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1.2 Data

The primary source of data is the 2014 round of the Indonesia Family Life Survey
(IFLS). The IFLS is a multi-purpose panel survey that was administered to households
and individuals over five waves (1993-2014). The first wave of the survey was launched
in 1993, where households in 13 of the 27 Indonesian provinces were interviewed, see
Figure 1.A.2.2 The sampling scheme stratified on provinces and urban/rural location,
resulting in a sample representative of 83% of the population (Strauss et al., 2016). In
the subsequent rounds, target households and respondents were re-interviewed and, if
necessary, tracked to their new residence where new household members were also
interviewed. The residents roster links each member to their spouse in the household.
For respondents above the age of 15, detailed migration histories are collected. For all
panel and new respondents in 2014, I use information on their birthplace, residence
at age 12, and their current residence. While this information is available on the
sub-district (kecamatan) level, i.e., the third-level adminstrative subdivision, I can
also identify if their community at each point in time is rural or urban. I further use
information on urban and rural labor force participation by regency, i.e., the second-
level administrative unit, from the IPUMS sample of the 2010 census (Ruggles et al.,
2024).

1.2.1 Sample

My population of interest is, primarily, married (or co-habitating) individuals living
in the same household. Further, for the estimation I will use information on single,
never-married men and women.* I focus my analysis on men aged 29 to 67, and women
aged 24 to 63. As shown in Figure 1.A.3, the median age at marriage is 25 for men
and 21 for women, with 75% of men and women married by the age of 29 and 24,
respectively. Therefore, I use this as a threshold for the age at which most men and
women are married in expectation. This allows me to infer the utility for independent
migration, without the expectation of getting married at the destination, from single
migration. The descriptive findings are not substantially altered by this age restriction.
Married individuals are matched with their spouse living in the same household, and
singles are observed in their current residence.’

Table 1.2 describes important characteristics of the sample. The average age of the
sample is 43 for men and 38 for women, with around 95% of men and women being
married or living with their spouse. Almost 60% of men and women live in urban
locations, while only 28% of men and 33% of women were born in an urban town or
city. This reflects the urbanization trends of the country, and is underlined further
by the fact that around 68% of men and 66% of women have moved away from their
birthplace in their lifetime. In terms of education, men and women have similar levels
of schooling. The majority of men and women in the sample have a secondary degree,

3 The remaining provinces were excluded due to remoteness and political risk.

41 exclude individuals that are divorced, separated, or widowed. Of all respondents aged 15 or older,
4.6% are widowed and 2% are divorced or separated. Shares of these groups are similar for men and
women, and when taking into account older cohorts.

5 There is only one case where one man is matched to two spouses in the same household. I drop
this household altogether. The marriage history questionnaire reveals that around 4% of men indicate
having more than one current wife. In this case, I treat the spouse living in the same household as the
“main wife”, which is included in the sample.
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Table 1.2: Summary statistics

Men Women
Mean SD Mean SD

Age in years 42978 10.051 38.169 10.233
Married or cohabitating 0.948 0.221 0.947 0.223
Live in urban 0.571 0.495 0.593 0.491
Born in urban 0.284 0451 0.325 0.469
Ever moved 0.675 0.468 0.664 0.472
Eduaction

No education 0.024 0.153 0.035 0.184
Primary education 0.322 0.467 0.294 0.456
Secondary education 0.505 0.500 0.501 0.500
Tertiary education 0.150 0.357 0.170 0.376
Observations 8466 8462

Notes: The sample contains men aged 29-67 and women aged 25-63. The variable “born in urban” is
defined as the place of birth being a town or city. The variable “ever moved” is a binary variable
that is 1 if the respondent does not live in the same sub-district as they were born or if they have
indicated a move of over 6 months.

with around 15% of men and 17% of women achieving higher than secondary education.
Only around 2% of men and women have no education, and around a third of men and
women have achieved a primary degree.

1.2.2 Descriptive evidence

This section explores the composition of couples in terms of migrants and natives,
the distances between spouses’ birthplaces, and salient differences between rural and
urban couples. Further, it discusses the types of destinations chosen by joint migrant
couples and male or female independent (marriage) migrants.

Figure 1.2 shows the shares of couples from the same province, regency and sub-
district in urban and rural Indonesia. Provinces are the highest administrative level
in the country, covering large geographic areas and a number of regencies. Generally,
a greater share of rural couples was born in the same location than is the case for
urban couples. While the majority of couples is from the same province, the share
drops to around 51% of urban couples and 68% of rural couples from the same regency.
Only around half of rural and one third of urban couples were born in the same sub-
district. Marriages across sub-districts can reach large distances, as seen in Figure 1.3.
Consistent with the implications of Figure 1.2, around 50% of marriages are within a
5km distance.® Still, there is large variation in distances of cross-district marriages,
with some reaching 800km and more.

6 The distances in Figure 1.3 are calculated using geo-reference of the birth sub-districts. This implies
that I cannot distinguish distances of marriages within sub-districts, which may be sizable in some
areas given the high variation of sub-district sizes across the country.
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Figure 1.3: Distance between spouses’ birthplaces

Notes: Distances are calculated using longitude and latitude of the sub-district at birth. Bins represent
5km distances. Observations with distances larger than the 99* percentile are dropped as outliers.

Next, I investigate in more detail the composition of couples in terms of their

22



birthplaces and where they live now. Figure 1.4 indicates three main types of couples:
(1) those with both spouses coming from close to their current residence (observations
in the bottom left corner of the plot), (2) couples that move together from the same
birthplace (observations on the diagonal), and (3) couples where one spouse is from
close to their current residence and the other has moved there (observations along the x-
and y-axis). Again, the data suggests that while there is a large share of couples living
close to their birthplace, this is far from the only option. Notably, couples with both
male and female (independent) migrants are prevalent. Further, all types of migrants,
regardless if joint, male, or female, seem to cover extensive distances. This may reflect
different locality norms present in Indonesia. Specifically, some ethnic groups primarily
practice matrilocality, while others observe patrilocal (or neolocal) norms (Bau, 2021).7
Locality traditions govern the post-marital location of the couple, which may be close
to the husband’s (in case of patrilocality) or the wife’s (matrilocality) kin, or in an
entirely new household (neolocal). Thereby, these traditions are intrinsically linked to
migration behavior of couples.

Figure 1.5 shows the differences of types of couples by urban and rural residence.
Couples that jointly move across sub-districts make up around 9% of urban couples
and 10% of rural couples. Around 42% of urban couples consist of a migrant wife and
40% have a migrant husband. By contrast, the share of rural couples with a female
migrant is 31% and those with a male migrant is 27%. Thus, while similar shares
of couples moving together exist in rural and urban areas, urban couples are largely
characterized by independent migrants.

Lastly, Figure 1.6 shows the type of rural and urban destinations different migrant
types choose in terms of labor force participation.® It indicates that rural-to-rural moves
are primarily taking place to destinations with higher labor force participation than
the origin, while rural-to-urban moves are more likely to go in the opposite direction.
This pattern appears for couples that move jointly as well as those where either the
husband or the wife has moved. However, Figure 1.5 showed that the share of mixed
marriages is higher in urban areas compared to rural areas. In combination, this could
imply that marriage migrants are more prone to enter urban destinations by making
concessions on the size of the labor market, while for joint migrants the trade-off is
less clear.

While these descriptive facts shed light on the observed choices in partners and
locations, they cannot give insight into the underlying preference structure that leads
to these observations. For example, from observing mixed couples in urban locations,
we cannot distinguish if these couples formed because of intrinsic preferences, or as
an equilibrium outcome from bounds to joint migration. To shed light on how these
choices interact with each other, we move to a structural model in the next section.

7 Ethnicity and religion play a major role in the family formation. This is reflected in the 2010 census,
where 89% of couples are from the same ethnic group.

8 The figure displays moves across regencies instead of sub-districts as more reliable labor force
participation rates are taken from the 2010 census, which is only available on the regency level. The
trends are replicable when taking information on labor force participation from the IFLS and plotting
moves across sub-districts.
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Figure 1.4: Distance between spouses’ birthplaces and current location

Notes: Distances are calculated using longitude and latitude of the sub-district at birth and current
residence. Observations with distances larger than the 99" percentile are dropped as outliers.

1.3 Model

This section introduces a two-sided matching model with transferrable utility including
location choice to explain how spousal characteristics and location characteristics enter
the marriage decision. This model allows for a general equilibrium analysis taking into
account preferences of both sides of the marriage market and the supply of potential
spouses. The estimation of structural parameters from the model further enables the
application of a counterfactual analysis in section 1.6.

The decision-makers in this market are men and women, who match given their
personal preferences and bargaining based on utility transfers. It should be noted that
while arranged marriage traditionally has played a role in the family formation in
Indonesia, the decision-making has shifted from parents to the spouses in the recent
decades, with almost 95% of couples recorded in the IFLS and married after 2000
confirming they were the ones who chose their spouse.? Still, even in the case of family
involvement in the match, I will assume that the decision was made based on the
spouses’ utility.

Transfers can be in form of monetary or non-monetary exchanges. For example,
some ethnic groups in Indonesia engage in bride price customs (Ashraf et al., 2020).
However, these customs often include the exchange of gifts that are hard to be priced
accurately. Beyond that, utility transfers may include other non-monetary concessions
such as child rearing or housework. Thus, while transfers are an equilibrium object in

9 This is compared to 61% of couples that were married in 1970 or earlier.
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Figure 1.5: Share of migrant couples by urban and rural residence

Notes: Migration is defined as moves across sub-districts from birthplace to current residence. The
graph shows the shares of couples in rural and urban locations of each migrant type: joint move (both
spouses from same sub-district), female move (wife from different sub-district), male move (husband
from different sub-district).

the model, they will not be explicitly identified.

The model assumes a frictionless market as in Choo and Siow (2006). This implies
that individuals have perfect information about the distribution of the types of potential
partners in different marriage markets. Given that in my model, people care about their
partners’ origin (in terms of rural/urban status and level of labor force participation)
and their education level, it may be plausible to assume perfect information and
the absence of search costs. Still, marrying someone away from home may involve
overcoming physical and social constraints, e.g., leaving family and social ties behind.
While these potential frictions cannot be directly measured, I intend to shed light on
“utility costs” involved in joint or independent migration through the counterfactual
exercise.

Lastly, I introduce location as a choice within the marriage decision following Dupuy
(2021). As the model is static, the marriage and migration decision is made once and
is irreversible. For marriage, this implies no divorce and re-marriage is possible. For
the location choice, this can be interpreted as permanent migration.

1.3.1 Two-sided maximization problem

The market consists of men of type © € X and women of type y € ), which includes
the origin, denoted by Z(x) and Z(y), as well as education. There are finite masses of
types N(z) and M (y) in the market. Formally, men and women choose their partner
from the choice sets )y, = Y U {0} and X, = X U {0}, respectively, where 0 denotes the
option to remain single. Locations are of type z € Z, including the origin Z(z) for men
and Z(y) for women.

25



Joint move Male move Female move
7 / 9 , 97 /
/ / /
/ / /
/ / /
/ / /
/ /
o / ° ° / @ N 0/0/
° o, /
@ 4 / ° o & / °y
/ /
84 o 8- / 84 /o0
o o 2 8/ . Vil S 00t®
FEERE: IOV o°0°soa%¢°§>§¢ o o wg 3’03&"/"@ 3
oc° oooo o§° 0 ° o o, @O < o ?003
82 0, BY %o o o o3 aR I
% ogooowg/gﬁo A e SN o o wgg@g&g 8
e o e ne ofgoatd S0 MR- Ao it
°
£ § ool ed 8 o538 Booase 8 DRI - 4
e A & o5 % S e & S G
°
57 w8 e 5 sho 5 Ars s 4y 57 o o%dgoafggfﬁ%s%o o0
o
) o, Fogt T ) o%s #395E%85000 5 3 oatgra sl
) § 2% 00l @ o 0900042”000 <) °o/§°8) °
o oo o @ 0% 8 © 398, °
° // o ° fg"‘/?{g‘“g <>°° % o/%on}oo A
o fg 0 wo g, ® N o ol
/ ° PARY: o o ° o/ o < °
/e o/ o o o o/ o
6 / 6 /- 6+ /
/ / /
/ / /
/
/
/
/
/ /
/ /
/ /
5 T T T 5 T T 5 T T T
5 6 7 8 5 6 8 5 6 7 8
Destination LFP rate Destination LFP rate Destination LFP rate
Rural-urban Rural-rural

Figure 1.6: Origin and destination labor force participation rate by type of move

Notes: Graphs plot the origin and destination labor force participation rate on the regency level.
Migration is defined by moves across regencies for each migrant type: joint move (both spouses from
same sub-district), female move (wife from different sub-district), male move (husband from different
sub-district).

The utility of man i of type x married to a woman of type y living in location z is
given by:

uz(x) = oz(x,y, Z) + t(l’,y,Z) + 6i(yaz)

Similarly, the utility of a y-type woman j married to a man of type = in location z is:

'Uj(y) = 7(337 Y, Z) - t(l’, Y, Z) + 77j<$7 Z)
where ¢,(y, z) and 7;(z, z) are idiosyncratic tastes of man i (woman j) for a type of
woman y (man z), drawn from an Extreme Value type I distribution.

The systematic part of their utilities, {«(z,y, z) +t(z, y, 2)} and {y(z, y, z) —t(z, y, 2)},
consists of an intrinsic utility, a(z, y, z) or vy(z, y, z), and a utility transfer, ¢(z, y, z), from
one side of the match to the other. The intrinsic (or direct) utilities account for utility
that is received from matching with a man of type x or a woman of type y as well as the
utility of living in location z. The transfer allows for a bidding process and connects the
utilities of 7 and j in case they match. If i and j match, they receive a joint systematic
utility

(z,y,2) = a(z,y,2) + t(z,y,2) + y(2, 9, 2) — t(z,y,2)
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where the transfer t(z, y, z) cancels out.!®

If man i and woman ; decide to stay single, they receive a reserve utility of

ud(z) = a(z,0,2) + (0, 2)

(2

and

W (y) = (0,9, 2) +1;(0, 2)

Man i and woman j then maximize their utilities according to:

max {CI)([I),y’ Z) - ’Y(Iv Y, Z) + 5i(y, Z>7 Oz(I, Oa Z) + Ei((): Z)}
yeW0zeZ

for man ¢, and

max {®(z,y,z) —a(z,y,2) +ni(z,2), (0,y,2) +n;(0,2)}
reEX02cZ

for woman j.

This two-sided maximization problem produces a matching vector y in equilibrium,
which contains the masses of couples of types = and y in location z, u(z, vy, 2), as well as
the masses of single men of type z, u(z,0, z) and the masses of single women of type v,
1(0,y, z). Matching 1 must satisfy the feasibility constraints:

N(ZL“) = Zﬂ(xvy’ Z) + ZM(J77O>Z>’ and M(y) = Zu(x,y,z) + Z,u((),y,z)

Therefore, man i and woman j face several trade-offs. First, given their preferences
for their partners’ type and the masses of men or women of this type in market z, they
decide on where to get married to whom. They further trade off the utility from a
potential match with the outside option of staying single. Lastly, they take into account
the utility they receive as a single native or migrant in location z, with the utility they
receive as a native, migrant, or mixed couple in location z. Given the finite types of
men and women in the market, both sides negotiate an adequate transfer ¢(z, y, 2).

1.3.2 Equilibrium

Given the distributional assumptions on the idiosyncratic tastes, the maximization
problem above can be solved as a two-sided discrete choice problem. As outlined in
Dupuy (2021), this results in the following solutions:

e [0y, 2)
o) = oo (s ) 4D

for couples, where ®(z,y, z) is the joint systematic utility from a(z,y, z) + t(z,y, 2) +
v(x,y,z) — t(x,y,z) and u(x,0) and u(0,y) are the masses of singles of types x or y
at origin location Z(x) or Z(y), respectively. As I do not observe data on the utility
transfers ¢(z, y, z), for couples I will identify the joint surplus ®(z,y, z) from marriage
in location z compared to staying single at home. For singles, the solutions are:

10 This result is conveniently used in the identification of the joint utility ®(z, v, 2) instead of separate
utilities a(z, y, z) and v(z, y, z), as the (hypothetical) transfer between husbands and wife is not observed
in the data.
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o(2,0,2) = log (%) (1.2)

B (0, z, x))
(0,2, z) = log ( 10.1) (1.3)

Assuming that we observe a stable equilibrium in the data, these result imply that
the objects ®(x,y, z), a(x,0, z) and v(0, x, z) are a direct mapping of the observed choices
through the matching pattern u = {u(z,y, 2), u(z,0, 2), 1(0,y, z) .11

1.3.3 Identification

I will leverage these results to identify several key objects of interest:

(1) Native couples’ joint utility in location z = Z(z) = Z(y), i.e., the utility of a couple
with the same origin and still residing in the origin;
(2) Joint migrant couples’ utility in z # Z(z) = Z(y), i.e., the utility of a couple with
the same origin in a new location;
(3) Mixed couples’ utility in location = = Z(z) # Z(y) or z = Z(y) # Z(x), i.e., the
utility of a couple with one migrant spouse; and
(4) Single migrants’ utility in z # Z(z) or z # Z(y).
By normalizing the utility of single natives to 0,i.e., a(x,0, Z(z)) = 0and (0, y, Z(y)) =
0, the above utilities are expressed as the surplus of a (native/migrant/mixed) couple
or migrant single of type = and y compared to being single at home.

1.3.4 Spousal and location types

With the model, I aim to primarily estimate who marries whom in terms of their origin
and where different types of couples settle. To do this, I distinguish the location types
between rural and urban, as well as the level of labor force participation, which can be
either low or high compared to a threshold value. Given that the potential origin types
Z(z) and Z(y) are identical to the location types z, the set of origin and location types
are summarized as z = Z(z) = Z(y) = {RL, RH,UL,UH}, where R is rural, U is urban,
L is low and H is high labor force participation. In terms of data, the rural/urban status
is taken from the IFLS.!2 The low or high labor force participation rate is determined
using information from the 2010 census and linked on the regency-level to the origin
and current location. The threshold is set at the country-level average (69.6% as
indicated in Table 1.1). Therefore, migration is determined by changes in the type of
location from the type of origin, i.e., across rural/urban classification and/or across
levels of labor force participation.

Another attribute that may be important in determining both a marital match and
the propensity to migrate is the education level. Therefore, men and women are further

11 The equilibrium matching is stable under the conditions that (1) no married individual would rather
be single (no divorce), and (2) no two individuals who are not married to each other would rather be
married with each other. The first condition is in line with the low number of observed divorces in the
sample and the high stigma surrounding divorce in the country. While it is hard to justify the second
condition with data, it is a standard and intuitive assumption when analyzing marriage markets in
general.

12 While the rural/urban status is collected directly for the community in which the respondent is
found, for the origin I take self-reported information on the birthplace being a village, small town, or big
city. I consider villages rural and small towns and big cities as urban.
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distinguished by their schooling, which can be either low — primary level or below (P),
or high — high school level or above (HS). Assortative mating, especially for higher
levels of schooling, has been documented for developed and developing countries (Eika
et al., 2019; Esteve et al., 2016; Pesando, 2021). Data from the 2010 Indonesian census
shows that around 72% of couples had the same education level. However, this may be
due to the distribution of educational attainment of men and women or preferences.
Further, differences in assortative mating may arise across different types of locations
given higher potential incomes.

1.4 Estimation

To estimate preferences over types of spouses and locations, I assume that the joint
surplus of couples and the migration surplus of singles are linear in parameters:

D). = ¢l A = (duy x 2)'A (1.4)
aly, = Nyp.0 = (Ayo x 2)'6 (1.5)
Voyz = LoyT = (Loy X 2)'1 (1.6)

where ¢/, . contains indicator variables determining a marital match between natives,

joint migrants, and mixed couples as well as couples with the same level of education for
each location z. Similarly, A}, and I, contain indicator variables for single migrants
to z, as well as an interaction term with higher education.

Using the system of equations (1.1), (1.2), and (1.3), I then employ a moment-based
estimation strategy by Poisson regression following Galichon and Salanié (2024).'® To
do this, we can combine the expressions with the feasibility constraints and rearrange

them into a Poisson model of the following form:

E[ugyz | @lyes Noozs Doyer Ix, Iy, w] = exp (wqbgyz)\ + w0 + wlp,, 7+ wlx + wly) (1.7)
where 11),. = {fteyz; a0z, floy:}, Ix and Iy are indicator variables for types z and y
and w are weights that are 0.5 for couples and 1 for singles. In other words, I run
a Poisson regression of 1, on the matching indicators in ¢/, ., I',,. and A}, with
weighted z- and y- fixed effects. These fixed effects control for the total masses of
types of x and y in the market according to the feasibility constraints of the model.
Practically, this means that we can control for the supply of men and women by their
education level and origin characteristics. The singles’ migration parameters 6 and 7
then quantify the importance of an attribute (here: the education level) for the selection
into single migration (by location), and the couples’ parameters collected in A quantify
the importance of matching on a particular attribute (origin and education) by location.

13 This method is a fast and straightforward alternative to the moment-matching procedure introduced
in Galichon and Salanié (2022). The goal of this procedure is to match moments in the data to simulated
moments in the model, using the given set of basis functions.
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1.5 Estimation results

1.5.1 Model fit

Before presenting the estimation results, this subsection provides evidence that the
predictions from the applied specification fit the data well. Table 1.3 shows the actual
and predicted population sizes in each location, in total, by gender, and by type of
household. Overall, the predicted data matches well the observed data, both in terms
of total population sizes and disaggregated populations of interest. This is true for all
locations, with no major divergences.

Table 1.3: Actual versus predicted population

Total Men Women Couples Migrants

Data Pred. | Data Pred. | Data Pred. | Data Pred. | Data Pred.
RL | 1971 2146.58 | 980 107853 | 991 1068.05 | 939 1002.28 | 358 456.61
RH | 4182 4290.24 | 2108 2149.10 | 2074 2141.13 | 2020 2068.40 | 535 608.52
UL | 4948 4676.43 | 2485 2351.26 | 2463 2325.18 | 2303 2195.81 | 1807 1692.94
UH | 3264 3251.75 | 1646 1640.11 | 1618 1611.64 | 1534 1502.05 | 1559 1528.39

Notes: The table shows actual number of matches (count data) from the IFLS 2014 data and those
predicted by the model. The column “Total” provides the total population. “RL” stands for rural, low
economic activity, “RH” for rural, high economic activity, “UL” for urban, low economic activity, and
“UH?” for urban, high economic activity locations.

The fit also holds when considering the marriage shares by genders as in Figure
1.7. The marriage shares of both men and women are slightly underpredicted in rural
areas, but differences are small. For urban marriages, the data is well represented.

Rural, Low LFP Rural, High LFP
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Figure 1.7: Actual versus predicted marriage rates
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Lastly, we can assess the fit of the predictions in terms of type of couples observed.
The main categories of interest are displayed in Figure 1.8. Again, predictions are close
to the shares observed in the data. Joint migrant couples are slighly overpredicted in
rural locations and underpredicted in urban locations. However, these differences are
small.

Rural, Low LFP Rural, High LFP

633 593 744 728

145136  14.3 134
20 . 8.0 20 29 29 107105 107104

Urban, High LFP

55.5 56.7

129132 133136 108 g4

I Actual [ Predicted

Figure 1.8: Actual versus predicted matches by type of couple

1.5.2 Preferences

The first set of results pertain to utilities received by a type of match or single. As
described above, the parameters can be interpreted as a surplus from marriage or
single migration with respect to staying single at home (given a specific type). They
can also be seen as preference parameters in comparing different choices with each
other. Table 1.4 presents the main parameter estimates for the model specified in
equation (1.7) above. It shows that native couples receive positive marriage utility
across locations, which is consistently higher than joint migrants and mixed couples.
On average, joint migrants in rural destinations receive negative utility, while those in
urban areas receive a positive level that is still lower than for natives. With similar
levels of positive assortative mating in education for native and migrant couples, only
those rural migrant couples matching on their education level increase their utility
to a positive level. Taken together, these results imply a strong preference both for
matching with someone from the same origin and for staying there together.
Turning to mixed marriages, the results are similar for couples with a male or
female native. Mixed marriages in urban locations receive higher utility than those
in rural areas. While for couples with a native husband there is no large distinction
between locations with higher or lower economic activity, those with a native wife seem
to receive higher utility in locations where labor force participation is lower. This could
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Table 1.4: Estimation results

Rural Urban
Low LFP High LFP Low LFP High LFP

Both native 4.023 4.72 5.817 2.985
(0.377) (0.344) (0.719) (0.399)

Same education 2.296 2.207 2.87 2.956
(0.337) (0.217) (0.199) (0.194)

Joint migrants -2.93 -2.461 1.726 2.473
(0.408) (0.436) (0.715) (0.568)

Same education 2.592 3.451 2.058 2.245
(0.592) (0.671) (0.954) (0.749)

Wife native -.149 242 2.102 .388
(0.659) (0.503) (0.897) (0.622)

Same education 1.707 1.947 2.998 3.004
(0.718) (0.620) (0.755) (0.791)

Husband native -.706 .538 2.143 1.475
(0.550) (0.583) (0.816) (0.705)

Same education 2.168 1.478 2.795 2.051
(0.774) (0.651) (0.611) (0.835)

Male single migrant -2.932 -.605 -.603 -.532
(0.988) (1.541) (1.236) (1.070)

High education .854 -977 544 .813
(1.092) (1.486) (0.950) (0.642)

Female single migrant -1.99 -1.5 ~65 252
(1.653) (1.098) (1.163) (1.141)

426 -.149 1.197 597

High education
& (1.404)  (0.689)  (0.809)  (0.657)

Notes: The table presents the parameter estimates for different matching indicators for each location.

Standard errors are presented in parenthesis below the estimates. LFP = labor force participation

rate.

imply that men migrating to these types of locations benefit more from marrying a
native than when migrating to urban destinations with better labor markets.

Lastly, migration utilities for singles can give insight into how men and women
value the outside option of independent migration without marriage. While precise
estimation is difficult due to the low number of observed single migrants, the results
suggest that, similar to couples, urban destinations are preferred to rural ones. How-
ever, single migration is costly anywhere for both men and women, and this is only
partly offset by a higher education level.

1.5.3 Utility differences by origins and destinations

The results in Table 1.4 indicate a utility loss from migrating both independently
and as a couple, compared to staying at the origin. The results for joint migrants
are an average of the utility received in each destination, without distinction between
origins. To further investigate the utility differences between natives at the origin
and joint migrants by destination, here I re-estimate equation (1.7) with a full set of
origin-destination parameters for joint migrants. Thereby, I can calculate the utility
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differences between a couple from each origin staying behind (native) and the same type
of couple migrating to location z. Given that transfers are unobserved, this approach
is only feasible for joint migrants. For mixed couples, I am unable to identify the
spouses’ individual utilities in the marriage, and thereby cannot pinpoint any disutility
related to the migrant spouse’s move. The results for single migrants can potentially
give insight into the utility differences faced when moving independently, under the
assumption that those that marry at the destination and those that stay single moved
under the same conditions. However, as previously stated, singles’ utility differences
cannot be estimated precisely given the sample size. Instead, in the next section
I will investigate how responsive mixed marriages are to changes in the migration
disutility of joint migrants, to give insights on the relative utility costs between joint
and marriage migration.

For joint migrant couples, the disutilities are calculated by taking the difference
between the native parameter and the migration parameter by origin-destination pair:

A% =\ \d

where A? denotes the joint migration disutility, or utility loss, of a couple from origin o
in destination d, the parameter )\Y indicates the utility from native couples by origin,
and )\¢ indicates the utility from joint migrants by origin-destination pairs. Due to
data limitations, I restrict the possibility of migration from urban areas with high
labor force participation to rural destinations with low labor force participation!.

Table 1.5: Migration disutilities

Location
Couples’ Origin | Rural, Low LFP | Rural, High LFP | Urban, Low LFP | Urban, High LFP
Rural, Low LFP 0.00 6.93 0.48 9.20
Rural, High LFP 7.34 0.00 5.54 1.28
Urban, Low LFP 5.01 10.13 0.00 6.13
Urban, High LFP excl. 3.55 3.96 0.00

Notes: Disutilities are calculated as the difference between utility from migration to a destination
and utility from staying at the origin.

Table 1.5 provides the results of this exercise. Several things can be noted for joint
migrants. Generally, all moves are characterized by utility losses, with moves to rural
destinations associated with higher disutilities on average. This reflects the results
found in Table 1.4. Rural couples from origins with lower labor force participation face
higher disutility from moving to urban destinations with higher compared to those
with lower labor force participation. Similar results with respect to synergies in the
labor market level apply for those from rural areas with higher labor force participation.
While the latter might be expected, the former is more counter-intuitive. It implies that
couples receive some utility from synergies in the level of the labor markets between
the origin and destination, rather than simply from a higher level. These results seem
to hold also for couples originating from urban markets. In the following counterfactual
analysis, I therefore focus on overall joint migration costs as well as the roles of urban
destinations versus those (rural or urban) with higher labor force participation.

14 As the cells for joint migrants from this origin-destination pair are zero, the Poisson estimator
excludes this parameter to ensure identification.
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1.6 Counterfactual analysis

Recent evidence in the literature on internal migration has indicated that, rather than
migration intentions, high migration costs can be a main deterrent of mobility (Bryan &
Morten, 2019; Lagakos et al., 2020). Experimental studies have shown that even small
monetary incentives can lead to an increase in migration (Bryan et al., 2014; Lagakos
et al., 2023). However, these settings are typically focused on seasonal or temporary
migration, where the household remains in the (often rural) origin and one (often male)
householder leaves to the city for temporary work. It is more difficult to design an
experiment that targets permanent relocation of families. Yet, these types of policies
could have large effects on overall productivity (Bazzi et al., 2016). In the following, I
explore the consequences on the marriage market of a policy that incentivizes mobility
of couples disproportionately. These could be, for example, policies that target married
couples specifically (such as the Indonesia transmigration program carried out between
1950 and 2000), or that offer support for dependent spouses or families of migrants.

On the other hand, governments may want to navigate migration flows to highly
productive destinations and thereby control population dynamics. Typically, such
policies aim at restricting access to public services for migrants, with the hukou system
in China being a well-known example. Yet, many other countries follow similar practices
(Bloom & Khanna, 2007). Such policies may affect joint migrants disproportionally, as
they value amenities at the destination more than independent migrants (Imbert et al.,
2023). Therefore, marriage migration may be a channel to circumvent these adverse
conditions. A second counterfactual exercise will therefore test how deterrents to joint
migration into urban or high-productivity locations affect marriage decisions at home
and at the destination.

Following Galichon and Salanié (2022), the counterfactual equilibrium matching
is computed using the results (1.1)-(1.3) from section 1.3.2 in an iterative projection
fitting procedure (IPFP) algorithm. Rearranging the expressions and plugging them
into the feasibility constraints (1.3.1) results in the following two expressions:

2
Uzo = (\/ a + Zye)},zez Koy v Hoy ’ . Zyey,zez nyzx/ Hoy
’ ZZGZ

2y Lo 2% L.
2
\/ ZJ}EX,ZEZ Kacyz V luxo) ? . er)},zez Ka;yz Vv Hz0
ZzEZ 2 ZZGZ P 2 Zzez P,

with K,,. = exp( W), Ly. = exp(ady,), and P,. = exp(7j,.). The parameters \,J,
and 7 are adjusted according to the counterfactual scenario tested, as explained below.
A fixed-point algorithm (IPFP) is employed to find equilibrium expressions of (.0, fioy)-
The steps of the algorithm are the following:

1. taking an initial guess of 1,0,

2. update values of 1, using current values of 1,

3. update the values of 11, using the current values of 1,
4. go back to step 2 until convergence.

Once a solution for the expressions (1,0, jto,) is achieved, we can find the new
equilibrium matching patterns from:
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Mayz = Kmyz\/ Hazo oy

Hz0z = La:z Hz0,

and

Moyz = Lyzloy

Comparing the matching patterns under observed and counterfactual utilities
allows for the quantification of the substitutability of key choices of interest: staying
and marrying at home, migrating together, or marrying elsewhere.

1.6.1 Role of joint migration disutility

To understand the role of joint migration on marriage market decisions, I simulate
several policy scenarios in which the utility to jointly migrate becomes less “costly” in
utility terms. For this, I use the concept of migration disutility established above and
gradually add part of the native utility to that of migrants.

Recall that the baseline disutility from joint migration is AY = \Y — X4, Then
the counterfactual disutility A/ is the baseline disutility reduced by a factor z €
[0.25,0.5,0.75, 1] of the native utility:

AlY =AT — )\
A=Y — (A4 22 (1.8)

Gradually adding part of the native utility (25, 50, 75 and 100%) allows me to
explore the trajectory of trade-offs made given different levels of migration disutility.
The extreme case where the entire native utility is added mimics a scenario where
joint migrants receive the same utility as if they were staying at their origin, plus the
utility they receive from a specific destination. However, from a policy perspective, it
seems plausible that any interventions to incentivize internal migration would only
partly offset the disutility faced by couples. For example, money transfers for migrants
would ease the cost of migration, but would not affect the role of networks at the origin.
On the other hand, facilitating networks for migrants at the destination would not fully
offset other costs faced by joint migrants.

Figure 1.9 presents the results for mixed marriages from this exercise. It displays
changes in mixed marriages with either a male or female migrant spouse in different
locations, based on the extent of native utility added to joint migrants’ utility. The
share of mixed marriages in the scenario with 0% added native utility is equivalent to
the baseline prediction. Mixed marriages at baseline make up between 10 and 20%
of marriages depending on the location, with the highest share in urban areas with
lower labor force participation. Generally, urban areas experience a steeper decline
of mixed marriages when joint migration becomes more attractive, with a total drop
to around 5%. This implies a decrease in the share of mixed couples by about half in
the extreme case. By comparison, the decrease of mixed marriages is less steep in
rural areas and only takes effect once joint migrants’ utilities reach the maximum. The
magnitudes are very similar for mixed couples with either a male or female migrant
spouse. These results suggest that marriage migration to urban destinations is more
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Figure 1.9: Effect of reduced joint migrant disutility on mixed marriages by location

Notes: Graphs depict mixed marriages with either a female or a male migrant, as a share of all
marriages in a location. The shares are calculated for counterfactual scenarios where 25, 50, 75, or
100% of the native utility are added to joint migrants’ utility, as outlined in equation 1.8.

responsive to changes in the utility for joint migration, especially for small benefits to
joint migration. In other words, it seems that high disutility from joint migration leads
to a large share of men and women entering the marriage market at the destination,
especially in urban markets.

To further investigate which origins are primarily affected, Figure 1.10 depicts the
effect of increasing the joint migrant utility (by 100% of native utility) on marriage
choices in each origin.!® The figure shows that the policy incentivizes joint migration
from all origins, with a larger share of joint migrants forming in rural origins. These
changes emerge both through reductions in the share of men and women migrating to
marry away from home, and from couples forming at home that would have stayed at
the origin. As the utility difference from staying at home and migrating together is now
equalized, they are more likely to move away. Therefore, the downward trends of mixed
marriages at the destination are not only due to a decrease in marriage migrants, but
also due to new couples marrying at home and becoming joint migrants.

Lastly, we can observe how increasing utility from joint migration affects the outside
option of staying single. As Figure 1.11 shows, for rural men and women this leads
to a reduction in singlehood, both native and migrants. This means that even more
couples form than before, as they now have the option to migrate together. The same
results are seen in urban origins with lower labor force participation rates (Figure
1.12), albeit to a lesser extent and only at higher rates of utility added. Single migrants

15 Figure 1.A.4 in Appendix 1.A presents the results for each partial utility added. It shows that the
effects grow proportionally with the amount of utility added.
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Figure 1.10: Effect of reduced joint migrant disutility on marriage choices by origin

Notes: The graph depicts the difference of the share of each category in the counterfactual to their
baseline shares. The calculations are based on the 100% counterfactual scenario, where the entire
native utility is added to joint migrants’ utility.

from these locations are rare to begin with, and those that would stay only select into
marriage once the joint migration utility is sufficiently high. Similarly, singles in urban
locations with better labor markets are largely unaffected, likely because the gain from
migrating with a spouse does not compensate the utility they receive from staying in
their original labor market.

1.6.2 Role of destination characteristics

As shown in Figure 1.9, the type of destination plays a role in the responsiveness of
mixed marriages to joint migration incentives. To investigate further how different
traits — urban location or high economic activity — interact with the selection into joint-
or marriage migration, I employ a second set of counterfactual exercises. In particular,
I restrict joint migration as a channel to enter either urban destinations or those with
high labor force participation, using the parameters for joint migration from origin o
to destinations d = {UL,UH} or d = {RH,UH }:

AE =N = —o0 (1.9)
MNEH — NUH — o (1.10)

Thereby, we can quantify the “joint migration channel” to urban or high-economy
destinations as compared to entering independently. Given that the previous findings
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Figure 1.11: Singles at origin by policy scenario (rural origins)

Notes: The graph depicts the shares of single men and women that stay or migrate under baseline
conditions and when joint migration disutility is decreased by 25, 50, 75 or 100% of the native marriage
utility. LFP = labor force participation rate.

suggest a high preference for matching at the origin, once migration is restricted
couples may be more inclined to form and stay at home. Alternatively, those who move
together at baseline may choose a different destination or find a spouse at a preferred
location. This boils down to a trade-off between matching at the origin and migrating
to urban or high-economy destinations. Shutting down the option to migrate together
to certain destination may trigger overall equilibrium effects in all locations.

Results of this counterfactual exercise are presented in Figure 1.13. The graph
on the left relates to equation 1.9 and the one on the right to equation 1.10. They
present the changes in the shares of joint migrant or mixed couples with a female or
male migrant in the 4 locations: rural (R) or urban (U) with low (L) or high (H) labor
force participation. By construction, joint migration to urban (in the left panel) and
high-economy destinations (in the right panel) drops fully. When joint migration to
urban destinations is restricted, this leads to a jump in mixed marriages by around 8
to 17 percentage points, depending on the level of the labor market. These effects are
very similar for couples with a female or a male migrant. By contrast, joint migration
to rural destinations is unaffected. In other words, there is no change in terms of
destinations by migrant couples if they cannot enter urban areas. Rather, they do
not form in the first place and men and women are more likely to enter the marriage
market in urban destinations.

When restricting access to both rural and urban destinations with better labor
markets (right panel), the drop in joint migrants is again compensated mainly by both
male and female marriage migrants. However, this is only true for urban destinations,
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Figure 1.12: Singles at origin by policy scenario (urban origins)

Notes: The graph depicts the shares of single men and women that stay or migrate under baseline
conditions and when joint migration disutility is decreased by 25, 50, 75 or 100% of the native marriage
utility. LFP = labor force participation rate.

where the share of mixed marriage with a male or female migrant again rises by
around 17 percentage points. On the contrary, restricting entry into rural high-type
destinations does not lead to an increase in the share of mixed couples. If anything,
the share of mixed couples slightly reduces, likely because the share of native couples
not able to move to urban destinations now grows.

These results suggest that urban destinations, and in particular those with better
labor markets, draw in more marriage migrants when joint migration is impossible.
On the contrary, rural locations with higher labor force participation seem to be more
attractive for joint migrants, and are not chosen through marriage migration as a
substitute.

Figures 1.14 and 1.15 examine these choices from the perspective of origin. Starting
with the scenario where joint migration to any urban destination is restricted, Figure
1.14 highlights how rural- and urban-born men and women change their marriage
and migration choice compared to before. The majority of the changes observed in the
destinations seem to stem from rural-born men and women. In particular, the share of
couples matching and staying at home increases by around 15-22 percentage points,
depending on the labor force participation rate at origin. Those from rural origins
with better labor markets are more likely to stay. On the contrary, rural-born men
and women from places with lower labor force participation are more likely to select
into marriage migration as a response. In comparison, urban-born do not adjust their
marriage choices by a lot, and only marginally increase their marriage migration. This
implies that the increase in mixed marriages observed in urban areas is primarily
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Figure 1.13: Effect of destination characteristics on joint and mixed marriages by location

Notes: Changes from the baseline are calculated as percentage point differences in the share of a type of
couple in each location. The graph on the left relates to equation 1.9 and the one on the right to
equation 1.10. Locations are either rural (R) or urban (U) and have either low (L) or high (H) labor force
participation rate.

driven by rural marriage migrants.

Figure 1.15 presents results at the origin for the case where joint migration to
destinations with high labor force participation is restricted. For rural origins, those
with higher labor force participation rate see similar changes in native and joint
migrants, as well as male and female marriage migrants. However, there is limited
effect on couples from rural places with lower labor force participation. This is likely
because they primarily choose urban locations that have a lower level of labor force
as well, given that disutility of migration between these locations is low (as shown in
Table 1.5). Therefore, their preferred urban destinations are no longer restricted and
they do not need to adjust their marriage decision.

Overall, the results suggest that joint migration restrictions at the destination
can have large effects on the marriage market. While some couples may choose other
destinations, especially urban entry restrictions lead not only to couples remaining
at the origin, but also to more mixed couples forming at the destination. This implies
that marriage migration can be an alternative channel to realize migration intentions
when joint migration is impossible.
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Figure 1.14: Effect of urban destination on marriage choices by origin

Notes: The graph depicts the difference of the share of each category in the counterfactual to their
baseline shares. The calculations are based on the counterfactual scenario where joint migration to
urban destinations is restricted.

1.7 Conclusion

This study examines how marriage and migration decisions interact with each other
in a setting with large internal migration flows and a high prevalence of marriage. In
particular, I provide evidence on the role of matching at origin, and how location char-
acteristics enter into the decisions to migrate jointly or independently (for marriage).
Thereby, this chapter contributes to our understanding of how migration preferences
are integrated into the decision where and whom to marry. By allowing a trade-off
between joint migration and marriage migration, it produces novel insights into the
preferences for each migration channel under certain constraints.

The analysis is built on a structural matching model with the options to marry and
stay at home, migrate together, or marry someone in a different market. The estimation
results suggest that matching at home provides a high value for couples, and that
couples migrating together face utility losses compared to those staying at home. The
type of destination influences the utility level: couples moving to urban areas are better
off, and synergies in the level of labor market activity increase marriage utility.

The counterfactual analysis further shows that influencing the utility of joint mi-
grants can affect marriage choices at the origin and at the destination. When joint
migration is less costly, less men and women decide to get married at the destination
and instead find a spouse at home to migrate together. This affects primarily rural
origins and urban destinations. On the other hand, restricting joint access, especially
to urban areas, increases mixed marriages. These results suggest that costly migration

41



30+ 304
20.4
20 20+
104 104
1.6 1.7 30 30 10 11 20 2.0
[ — C]:l_ —— == 11
0+ - — 0+ - —
o, T =
2.3 2.0
-3.9
10 104
-20+ -204
-24.9
-304 -304
Rural,Low LFP Rural,High LFP Urban,Low LFP Urban,High LFP

I Native [ Joint [ | Female migrant [_] Male migrant

Figure 1.15: Effect of high labor force participation on marriage choices by origin

Notes: The graph depicts the difference of the share of each category in the counterfactual to their
baseline shares. The calculations are based on the counterfactual scenario where joint migration to
destinations with high labor force participation is restricted.

for couples can affect both men’s and women’s decisions to marry someone based on
more favorable location characteristics.

The findings highlight potentially unintended effects of different migration and
development policies. In particular, improving urban amenities and living conditions
that favor families may disproportionately incentivize couple migration. On the other
hand, policies aimed at curbing or navigating the relocation of entire family units may
lead to more independent migration and mixed marriages in urban areas. Further
research may test how these decisions affect overall population dynamics and household
welfare.
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Appendix

1.A Figures
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Figure 1.A.1: Urbanization trends in Indonesia and South-East Asia
Notes: Data from UNDP World Urbanization Prospects 2018. The dashed line indicates the 50%

threshold of urban population. Indonesia surpassed the regional average for urbanization in the early
1990s, reaching an urban population of over 50% by 2010.
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Figure 1.A.3: Distribution of age at marriage for men and women
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Figure 1.A.4: Effect of partially reduced joint migrant disutility on marriage choices by origin
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Figure 1.A.4: Effect of partially reduced joint migrant disutility on marriage choices by origin
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Chapter 2

Urbanization and Interethnic
Marriages in Sub-Saharan Africa



2.1 Introduction

Sub-Saharan Africa is undergoing rapid urbanization, with the potential to transform
social interactions and to affect identity formation in a multi-ethnic context. Urban
spaces intersect with ethnic diversity and the composition of ethnic groups, thereby
offering potential for increased interactions, including in the marriage market. Local
marriage market conditions have been hypothesized to play a key role in the formation of
interethnic unions (Kalmijn, 1998). Intermarriage is often used as an indicator of social
cohesion, attenuating intergroup conflict and improving economic outcomes (Basu,
2015; Demarest & Haer, 2022; Pengl et al., 2022). Currently, about 20% of marriages in
Sub-Saharan Africa are interethnic and more people might form unions with individuals
from different ethnic backgrounds as the region urbanizes (Bandyopadhyay & Green,
2021; Crespin-Boucaud, 2020).

This chapter explores the links between urbanization and ethnic assortative mating
in Sub-Saharan Africa, highlighting how urban environments facilitate cross-ethnic
unions and contribute to broader societal changes. We use Demographic and Health
Surveys (DHS) collected in multiple waves between 1990 and 2023 across 25 Sub-
Saharan African countries to investigate the links between urbanization and interethnic
marriage. These repeated cross-sectional data are geocoded and provide ethnicity
information on couples formed between 1975 and 2023. While urbanization is measured
contemporaneously in the DHS and in most existing studies (Bandyopadhyay & Green,
2021; Crespin-Boucaud, 2020), we link DHS data with the Global Human Settlement
Layers (GHS) data to measure the urban status of places at the time of union formation.
The GHS is geocoded at pixel level and provides a harmonized classification of the
degree of urbanization across countries from 1975 to 2015.

Descriptively, we find two sets of results. First, we show interethnic marriages
increase over marriage cohorts in all regions of Sub-Saharan Africa. While about 15%
of our sample marry people of a different ethnic group in 1975, the ratio reaches 25% of
couples formed after 2010. The highest rate of interethnic marriage, about 30% in 2010,
is observed in Western Africa. Second, there are large differences in the intermarriage
rate in urban and rural areas, with the urban share of interethnic couples almost twice
as high as for rural couples. Over marriage cohort, the rate of interethnic marriage is
constantly higher in urban areas compared to rural areas.

Results from our linear probability models suggest that, on average, living in an
urban area is associated with an increase in the probability to marry a person from a
different ethnic group of 7-8 percentage points. Using a more granular definition of
urbanization, we then show that this probability increases gradually with the level
of urbanization. This exercise shows that the difference in the probability to be in an
interethnic union between very low-density rural areas and urban centers grows to 13
percentage points.

While these results highlight the persistent rural-urban gap in interethnic marriage,
the reduced-form analysis does not provide any explanations on how urban spaces
influence intermarriage rates. Theory suggests that diverse urban settings may affect
the group sizes and exposure to outgroups in the potential pool of spouses, as well as
lead to changes in preferences and norms regarding marriage. Indeed, our data shows
that urban clusters are more diverse than rural clusters by around 10 percentage
points. With respect to exposure and proximity to other ethnic groups, differences in
the distribution of groups across rural and urban areas can affect the probability at
which two groups meet. On the other hand, marital institutions may play different roles
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in rural and urban contexts, leading to changes in preferences for marriage and traits
of spouses. To disentangle the role of group sizes and distribution from preferences,
we use a two-sided matching model. This model allows us to estimate preferences for
endogamous (within ethnicity) or exogamous (interethnic) marriages, while holding
constant the distribution of ethnic groups in rural and urban markets. We further
introduce education as a socioeconomic trait that may be traded off with ethnicity when
finding a spouse.

This exercise shows that, while matching on the education level is of similar relev-
ance in rural and urban markets, matching on ethnicity receives greater weight in rural
areas. This suggests that ethnic assortative mating becomes relatively less important
with respect to education in urban areas. We further employ the model to predict how
marriages would form differently in urban areas if preferences or distributions were as
they are observed in rural areas. Thereby, we can quantify the role of these distinct
channels in explaining the gap between intermarriage rates in urban and rural areas.

In particular, we test the relevance of three explanations: 1) differences in group
distributions; 2) differences in the total marriage surplus, i.e., utility from marriage and
preferences within marriages; 3) differences in the preferences for ethnic traits when
utility from marriage is held constant. We find that a large difference in interethnic
marriages between rural and urban areas can be explained by stronger preferences
for endogamous, i.e., same-ethnicity, marriage in rural areas. A potential explanation
is that urban dwellers tend to be less traditional in their marital norms and that
more intergroup contact in urban settings erodes outgroup bias. Therefore, cities can
enhance social inclusion and enable primary group relations, including intermarriage.

Related Literature These findings contribute to several strands of the literature.
First, this chapter provides evidence on how development processes can affect intereth-
nic marriage as a pertinent measure of social cohesion. In Africa, social cohesion
measures such as trust, political stability and intermarriage have been linked to early
contributors including the slave trade (Nunn & Wantchekon, 2011), ethnic fragment-
ation (Easterly & Levine, 1997) or export agriculture and print technologies (Pengl
et al., 2022). Bandyopadhyay and Green (2021) explore the determinants of interethnic
marriage in Sub-Saharan Africa at the country level, finding positive associations
with indicators of modernization, such as urbanization and education. At the local
level, there has been mixed evidence on how ethnic diversity affects intergroup con-
tact or conflict. For example, Bertinelli et al. (2025) find a positive effect of increased
polarization on conflict. Other studies focusing on the urban context highlight the
role of points of interaction and the design of urban spaces themselves (Wessel, 2009).
To our knowledge, this study is the first quantitative exploration of the role of local
conditions, in particular the degree of urbanization, on intergroup contact in the form
of intermarriage in Sub-Saharan Africa.

Second, we show the relative importance of matching on education or ethnicity for
marriages in rural and urban contexts. While other studies have either focused on
the evolution of education assortative mating (e.g., see Eika et al. (2019) for Europe
and Pesando (2021) for Sub-Saharan Africa) or interethnic and interfaith marriages
(Crespin-Boucaud, 2020), we bring together the two as complementary predictors of
marriage. Bandyopadhyay and Green (2021) show that education homogamy (.e.,
having the same education level) is negatively associated with interethnic marriage,
a finding we confirm in our empirical analysis. Beyond this, we show that, when
holding distributions of both education and ethnic groups constant, ethnic preferences,
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compared to education, play a larger role in rural marriages than for those in urban
areas.

Finally, the last part of this chapter focuses on disentangling the effect of preferences
and group exposure on interethnic marriage. With this, we align with a developing liter-
ature on the role of meeting opportunities on assortative mating (Belot & Francesconi,
2013; Ciscato, 2024; Jaffe & Weber, 2019; Kalmijn & Flap, 2001; Wen & Mao, 2025).
Closest to our approach is Goldman et al. (2025), investigating the role of segregation by
race and class on intermarriage in the U.S.. Our context differs from theirs in several
ways. First, while they consider interracial marriages between whites and blacks,
interethnic marriages in Sub-Saharan Africa may constitute a different type of choice
set, defined by linguistic as well as cultural distance. Second, as urbanization plays
a major role in shaping the contemporary society in Africa, we focus on differences
between urban and rural localities. Third, we contrast the role of exposure to other
groups with the role of changing preferences for intermarriage. Interestingly, their
results align with our findings in the sense that exposure has only minimal effects on
intermarriage.

The rest of this chapter is structured as follows. Section 2.2 provides a conceptual
framework from existing literature outlining the potential effects of urbanization on
interethnic marriage formation. Section 2.3 describes the data sources and sample,
as well as trends in interethnic marriages across Sub-Saharan Africa. Section 2.4
then outlines the empirical strategy and its results of the effects of urbanization on
interethnic marriage. In section 2.5 we further explore the potential channels of this
effect using a structural model. Section 2.6 finally provides some concluding remarks.

2.2 Conceptual framework: The role of urbanization
for interethnic marriages

Urbanization reshapes African marriage markets by altering who meets whom, who
can marry whom, and at what social cost. Urban areas may provide greater exposure
to media, education and diverse neighborhoods, fostering changes in social norms and
attitudes towards interethnic unions. They tend to be more economically developed
with better access to labor market opportunities, thereby lowering the reliance on
kinship ties for economic advantage. As outlined in Kalmijn (1998), intermarriage can
be influenced by three main social forces: individual preferences, group norms, and
marriage market constraints. These principles are in line with the economic theory
of union formation brought forward by Becker (1973, 1974), which places spouses
as utility maximizers and the constraints of the market supplies at the forefront of
marriage realization. In these models, ethnic homogamy may bring benefits due to
shared language, culture, or social networks. Several interlinked mechanisms related
to these considerations may affect interethnic marriages in cities.

(1) Intergroup contact and exposure. Urban living arguably increases the points
of interaction between different groups, for example through the education system,
neighborhoods or workplaces (Wessel, 2009). This type of intergroup contact may en-
hance perceptions of out-groups (Allport, 1954) as well as erode in-group identification,
thereby fostering intermarriage (Kalmijn, 1998). While on the national level some stud-
ies have found increased conflict potential due to higher ethnic fractionalization, other
evidence suggests that the geographic level of observation is key, with community-level
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diversity reversing this relationship (Fielding, 2024). Several (quasi-)experimental
studies have confirmed the importance of contact for reducing prejudice and strength-
ening ties between ethnic or religious groups (Bazzi et al., 2019; Bursztyn et al., 2024;
Lowe, 2021). Importantly, this channel implies that groups are not fully segregated in
their urban neighborhoods (Robinson, 2020).

(2) Population size and marriage market supplies. Cities and towns are dis-
tinguished by higher population density compared to rural areas. Assuming that
the number of men and women increase proportionally, the probability of meeting
a potential spouse from the same ethnic group decreases mechanically with higher
diversity levels (Kalmijn, 1998). This implies that even without changing attitudes
towards other groups, urban marriage markets may exhibit different intermarriage
levels. However, if preferences for marrying within one’s group are stronger than the
prioritization of marriage, this may also affect the incidence of marriage overall rather
than intermarriage.

(2) Cultural and socioeconomic preferences. Preferences for marrying within the
same ethnic group may stem from traditional practices and the importance of kinship
ties, but also cultural similarity and mutual understanding (Kalmijn, 1998). In more
developed regions, these preferences may become less relevant compared to economic
markers. For example, changing educational attainment for men and women may come
with stronger probability of assortative mating in education (Blossfeld & Timm, 2003).
Empirical evidence shows increasing education homogamy in Sub-Saharan Africa, in
line with development and urbanization processes in these countries (Pesando, 2021).
Urban areas offer the potential, and possibly increase the necessity, of higher labor
market attachment of women compared to rural areas. This brings forth the hypothesis
that women’s higher education becomes more important in marriage (Blossfeld, 2009),
thereby fostering educational matching at the expense of ethnic matching.

(3) Norms and individual autonomy. Traditional marriages in Sub-Saharan
Africa are characterized by extensive family involvement in the selection of spouses.
Exogamous marriages may be sanctioned by the family or wider community (Kalmijn,
1998). This firm involvement is thought to be stronger in rural areas, with urban areas
characterized by cultural openness and more modern lifestyles (Hamon & Ingoldsby,
2003). Luke and Munshi (2006) find increased agency in the marriage decision by
male urban migrants in Kenya, particularly for highly skilled individuals that are less
reliant on kinship networks to find employment through the spouse’s family. Rather
than changing who to marry, the study finds negative selection into marriage in terms
of labor market potential.

Empirically, we would expect higher intermarriage rates in urban areas if it indeed
affects preferences, intergroup contact through increased diversity, and less reliance
on kinship structures. On the other hand, if cities were fully segregated and economic
incentives for in-group marriage remains strong, we would not expect any effect. We
test the relevance of urban dwelling on the propensity to marry across ethnic lines
in our empirical section. To further investigate which channels prevail, we turn to a
structural approach in section 2.5.

51



2.3 Data and descriptive evidence

2.3.1 DHS

The primary data source are the DHS surveys from Sub-Saharan African countries.
The DHS are nationally representative household surveys conducted in low- and
middle-income countries to collect data on various demographic, health, and population
metrics. Initiated in 1984, DHS data are collected through interviews with women,
men, and other households members. The structure of the surveys is standardized
across countries and years so that the data are comparable across both dimensions.
We use data on couples from Sub-Saharan countries where ethnicity information is
available. Our definition of intermarriage is based on the self-reported ethnic identity
collected from the wife and the husband. The groups are typically based on language-
related identification, except in cases where race is more salient, in particular South
Africa and Zimbabwe.

Table 2.3.1 gives an overview of the 25 countries used in our study, the number
of survey years and the number of observed couples by country, as well as the share
of the sample living in urban areas and in an interethnic marriage. Our data spans
across 32 years and includes a total of 202,922 couples. The average share of urban
(married) population is 30.3%, with the highest urbanization observed in Gabon and
South Africa, and the lowest in Chad and Malawi. The interethnic marriage share
varies from 4.1% and 7.8% in South Africa and DRC, to 33.2% and 36.5% in Kenya and
Uganda.

We further use cluster identifiers, i.e., the primary sampling unit in which house-
holds are observed in each survey round. Survey clusters are georeferenced, which
allows us to link the location of couples to information on urbanization as outlined
below. On average, countries are divided into 470 survey clusters, with an average of 6
households observed in a cluster.

2.3.2 GHS-SMOD

An important limitation of the DHS data is that the urban-rural divide in DHS is
defined administratively and is measured at the time of the survey. As a consequence
we do not have the information at the time of marriage of most couples. To overcome
this problem!®, we use georeferenced survey clusters to link DHS data with the Global
Human Settlement Layers (GHS) data. The GHS provides a harmonized classification
of the degree of urbanization across countries from 1975 to 2015, collected in 5 year
intervals. The area is classified into various urban or rural clusters based on population
density and size as well as built-up area density with a resolution of 1km? per cell.
The GHS classifies the grid cells into urban center, dense urban cluster, semi-dense
urban cluster, suburban or peri-urban grid cells, rural clusters, low density rural grid
cells, and very low density rural grid cells (Florczyk et al., 2019). We link the DHS
geo-coded survey clusters to the GHS grid cell by year of marriage for each couple in
the cluster.!” This exercise presents several advantages. First, it offers a harmonized,

16 Under the assumption that the survey cluster in which we observe the couple is the same as the
one they got married in.

17 Given that we have updated urbanization data every five years since 1975, we link the marriage
year based on the following rule: Assign the classification of the closest GHS year in terms of absolute
difference to the marriage year, and assign the value of 1975 for all marriage years prior to 1975.
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Table 2.3.1: Sample summary

Country Years Obs. Urban Intermarriage
Central Africa

Cameroon 5 8892 0.421 0.245
Central African Republic 2 939 0.334 0.240
Chad 2 2955 0.184 0.156
DRC 3 6833 0.303 0.078
Gabon 4 3408 0.611 0.435
Eastern Africa

Ethiopia 4 17125 0.209 0.123
Kenya 5 13402 0.348 0.183
Malawi 6 11095 0.149 0.332
Mozambique 1 2141 0.362 0.265
Uganda 2 3517 0.183 0.365
Zambia 3 10283 0.382 0.461
Southern Africa

South Africa 1 663 0.617 0.041
Western Africa

Benin 6 9778  0.362 0.165
Burkina Faso 7 14885 0.241 0.122
Cote d’Ivoire 4 6768  0.370 0.279
Gambia 2 1897 0.467 0.292
Ghana 9 9901 0.358 0.217
Guinea 3 5833 0.271 0.147
Liberia 1 1844  0.316 0.274
Mali 7 12376  0.250 0.303
Niger 2 4030  0.278 0.155
Nigeria 3 25389 0.322 0.131
Senegal 12 15919 0.307 0.211
Sierra Leone 3 8912 0.295 0.207
Togo 3 4137 0.247 0.123
Total 32 202922 0.303 0.210

Notes: Sample of observed couples in Sub-Saharan Africa by country. The column “urban” provides
the share of the couples in urban locations, and ‘intermarriage” the share of the couples with different
ethnicity.
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globally comparable method to delineate urban, rural, and intermediate areas. Cross-
country analyses such as ours thereby benefit from not relying on varying national
definitions. Second, the classification into different rural and urban categories allows
for a more refined analysis of the degree of urbanization. Third, and most importantly
for our empirical strategy, we are able to capture the level of urbanization at the time
of marriage, as opposed to using contemporaneous measures of urban location. This
also allows us to exploit variation over marriage timing within the same cluster.

2.3.3 Interethnic marriages across countries and over time

As shown in Figure 2.3.1, there is a positive association between the share of the urban
population and intermarriage for the countries in our sample. Both the urbanization
and the intermarriage rate vary widely in our sample, ranging from over 45% inter-
married couples in Zambia to less than 10% in Cote d’Ivoire, as well as around 15%
urban population in Malawi to over 60% in Gabon and South Africa.'®
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Figure 2.3.1: Country-level correlations between urban population and intermarriage share

From Figure 2.3.2, we observe a general increase in the rate of interethnic marriages
across Sub-Saharan African countries in our sample from the 1980s to the 2010s. A
particularly striking example is Kenya, where the proportion of interethnic marriages
in the 2010s is more than four times higher than in the 1980s. In the 1980s, the
countries with the highest proportions of interethnic marriages were Gabon (33.46%),
Zambia (37.26%), and Uganda (33.05%), whereas the lowest proportions were observed
in Kenya (7.94%), the Democratic Republic of the Congo (6.51%), and South Africa
(2.85%).

18 South Africa presents itself as an outlier with a high urbanization rate and low intermarriage. This
corresponds to its exceptional status in the region in terms of development as well as its unique history
of racial segregation.
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By the 2010s, Zambia (49.75%), Gabon (48.73%), and Uganda (37.64%) exhibited
the highest rates of interethnic marriages, while the Democratic Republic of the Congo
(9.36%), Namibia (8.72%), and South Africa (4.77%) had the lowest. Notably, despite
having a high proportion of marriages in urban areas, South Africa consistently displays
a low proportion of interethnic marriages.

1980-1990 2010-2020

Figure 2.3.2: Average percent of interethnic marriages in Sub-Saharan Affrica.

Therefore, most Sub-Saharan African countries in our analysis show an increase
in both the proportion of marriages occurring in urban areas and the proportion of
interethnic marriages between the 1980s and the 2010s. Figure 2.3.3 compares the
aggregate intermarriage and urbanization rates in the region over marriage cohort.
We observe a steady increase in intermarriage over time from around 15% in the period
before 1975 to about 25% for marriages in 2010 and after. This upward trend follows
closely the trajectory of the urban population share over the same time.

Figure 2.3.4 dissects the trend in intermarriage by urban and rural classification
from the GHS-SMOD data. While marriages in all types of locations exhibit an upward
sloping share of interethnic couples, shares in urban areas are consistently higher and,
particularly for dense and semi-dense urban clusters, exhibit a higher growth rate.

2.3.4 Pooled sample statistics

The pooled analysis sample, comprised of married or co-habitating couples, is described
in Table 2.3.2, with the statistics of the total sample as well as split by urban and rural
residence.

To get an overview of how diversity differs across rural and urban locations, we
first build a measure of local diversity using the fractionalization measure proposed by
Alesina et al., 2003. The general index is calculated as

N
FRACT; =1-) s},
i=1
where s;; is the share of group ¢ in locality j. While the index serves as a country-
level fractionalization measure, we replicate the exercise on the survey cluster level to
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Figure 2.3.4: Intermarriage by urban classification over marriage cohorts

provide an understanding of local exposure to different ethnic groups. A higher index
(bounded between 0 and 1) implies higher fractionalization or, in other words, diversity.
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Comparing the average diversity of urban and rural clusters, urban clusters are more
diverse by about 10 percentage points.

Table 2.3.2: Summary statistics (Pooled DHS couple data)

Total Rural Urban
Mean SD Mean SD Mean SD

Cluster

Diversity 0.470 0.276 0.364 0.276 0.457 0.282
Couple

Interethnic 0.210 0.407 0.168 0.374 0.306 0.461
Same Education 0.608 0.488 0.642 0.479 0.529 0.499
Wife

No education 0.516 0.500 0.604 0.489 0.314 0.464

Primary education 0.278 0.448 0.279 0.449 0.274 0.446
Secondary or higher 0.206 0.405 0.117 0.321 0.411 0.492

Age at marriage 17.879 4.205 17.307 3.850 19.194 4.665
Current age 30.613 8.239 30.430 8.360 31.034 7.939
Husband

No education 0.403 0.491 0.481 0500 0.224 0.417

Primary education 0.285 0.452 0.307 0.461 0.236 0.425
Secondary or higher 0.312 0.463 0.212 0.409 0.540 0.498
Age at marriage 24.392 5.603 23.765 5.381 25.831 5.832
Current age 38.728 9.557 38.621 9.758 38975 9.071

Notes: The sample consists of married couples with women aged 15-49 and men aged 15 to 97. This
discrepancy in age groups is due to the fact that the primary population of interest are women aged
15-49, and husbands of any age are linked to the interviewed woman. Diversity measure calculated
following Alesina et al., 2003 at cluster level.

Similarly, we observe a larger share of interethnic couples in urban (30.6%) compared
to rural (16.8%) locations. Conversely, more rural couples have the same education than
urban couples. This may reflect different preferences as well as greater similarity in
education attainment of men and women. Indeed, we see that, compared to the urban
sample, rural husbands and wives have a higher concentration in the “no education”
category. Generally, husbands are more likely to have secondary or higher education
than their wives. Yet, female education is more evenly distributed in urban areas.
The average age gap in marriage is around 6 years, with the average marriage age
for women at 17.5 and for men at 23.5. Both men and women tend to get married on
average around 1.5 years later in urban compared to rural settings. Lastly, the current
ages of our sampled couples are comparable between rural and urban areas, with an
average age of 30.6 for women and 38.7 for men.
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2.4 Estimating the rural-urban gap in intermarriage

We now analyze how urban location affects interethnic marriages. For this, we use
granular urbanization data over time from the GHS-SMOD dataset to link urban status
to a couple’s cluster at the time of their marriage. Thereby, we exploit within-cluster
variation over time to study the effect of urbaniztion on the probability of interethnic
marriage.

2.4.1 Empirical strategy

The probability of the marriage being between spouses with different ethnicities is
estimated by the linear probability model

Intericmt = Q¢ + 6Ucm + CZIV + 6m + )\t + Eiemt (21)

where Inter;.,; is an indicator variable that equals 1 if the marriage is interethnic
for couple i in cluster ¢ married in cohort m and surveyed in year ¢, and 0 otherwise. The
coefficent 5 measures the effect of the variable of interest, U.,,,, which indicates if cluster
c was defined as urban during marriage cohort m. This is either a binary variable
where U,,, = 1 if the cluster is classified as urban, and 0 otherwise; or a categorical
variable of the urbanization status based on the classification in GHS-SMOD (low
density rural, rural, semi-dense urban, suburban, dense urban, or urban center, with
very low density rural as the excluded category). This allows us to compare the crude
rural-urban divide with a more refined measure of urbanization that takes into account
the gradual nature of urbanization.

The vector C! collects characteristics of the couple that might bias the estimated
effect of urban location on the probability of interethnic marriage. These are the ages
and the education levels of the husband and the wife, as well as an indicator for having
the same education level.'® We add cluster fixed effect a.2°, marriage cohort fixed effect
0m, and survey year fixed effect \;.

2.4.2 Results

We present the main results from our analysis of the effect of urban location at time
of marriage on the probability of intermarriage in Table 2.4.1. Columns (1) and (2)
present estimates of equation 2.1 without cluster level fixed effects (but controlling for
country), while columns (3) and (4) contain the main specification results at the cluster
level. In panel A, the estimates of the main variable of interest, urban location (as a
binary or categorical variable), are presented. Panel B collects the results of the role of
education on interethnic marriage.

We find that urban residence at time of marriage has a positive effect on intermar-
riage in both specifications. In particular, living in an urban location increases the
probability of marrying a spouse from a different ethnicity by 7.5 percentage points.
The results from the categorical measure of urbanization further shows that this effect
is increasing in the intensity of urbanization. For example, compared to a very low

19 We do not control for diversity level in the cluster as this is likely a mediator of how urban location
affects interethnic marriage, and therefore constitutes a bad control (Cinelli et al., 2024).
20 Tn an alternative specification, we add country fixed effects instead of cluster fixed effects.
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density rural cluster, living in a suburban or peri-urban locality increases the probab-
ility of intermarriage by 6.7 percentage points. This effect almost doubles for urban
centers, which exhibit the highest population density.

Table 2.4.1: Determinants of interethnic marriage (Linear Probability Model)

(1) (2) 3) 4)
Panel A: Location
Urban grid 0.087** 0.075*
(0.003) (0.009)
Low density rural -0.002 0.020***
(0.004) (0.006)
Rural cluster -0.001 0.037***
(0.008) (0.012)
Semi-dense urban cluster 0.006 0.049***
(0.010) (0.015)
Suburban or peri-urban 0.025** 0.067*
(0.005) (0.011)
Dense urban cluster 0.079* 0.118***
(0.006) (0.015)
Urban center 0.124*** 0.136***
(0.004) (0.014)

Panel B: Education

Primary education (husband) 0.003 0.002 0.009**  0.009***
(0.003)  (0.003)  (0.003)  (0.003)

Secondary or higher (husband) 0.034** 0.030*** 0.026** 0.025***
(0.004) (0.004) (0.004) (0.004)

Primary education (wife) 0.021**  0.020**  0.027**  0.026***
(0.003) (0.003) (0.003) (0.003)
Secondary or higher (wife) 0.054**  0.048** 0.057** 0.055"**
(0.004) (0.004) (0.004) (0.004)
Same education -0.018** -0.018*** -0.010*** -0.010***
(0.002) (0.002) (0.002) (0.002)
Observations 200095 200095 200095 200095
Cluster FE No No Yes Yes
Countries/Clusters 25 25 32431 32431

Notes: Clustered standard errors in parenthesis. * p < 0.1, ** p < 0.05, *** p < 0.01. All regressions
with survey year, and cohort fixed effects and controlling for the age of the husband and the wife.
Dependent variable is interethnic marriage. Models (1) and (2) run specification 2.1 with country
fixed effects, (3) and (4) with cluster fixed effects.

At the cluster level, even smaller increases in density have a statistically significant
effect on intermarriage, while the effect becomes statistically significant for the country
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level specification only once reaching suburban clusters. This implies that large regional
variation within a country increases noise when comparing relatively small differences
in the degree of urbanization.

The effects of education on interethnic marriage are explored in Panel B. While
the education level seems less important in explaining interethnic marriages than the
location, a higher level of education of both the husband and the wife is associated
with an increase in the probability of intermarriage. Further, the wife having higher
education seems to have a larger effect on this probability than the husband’s. A po-
tential explanation for this correlation may be that higher education fosters openness
towards other groups, through increased intergroup contact and/or increased empathy.
On the contrary, having the same education level is associated with a negative probab-
ility of intermarriage. This may imply that education assortative mating and ethnic
assortative mating move complementarily. However, we cannot conclude from these
results which trait is more important for a marital match. Further, preferences for
education and ethnic group may be different in rural and urban environments, and the
likelihoods of meeting a spouse with a certain educational level or ethnic background
may differ between locations as well. To investigate these channels further, we employ
a structural approach to modeling these marital choices in Section 2.5.

2.4.3 Robustness checks

Table 2.4.2 presents robustness checks for 3 modifications to our sample or outcome
variable. The checks are run on our main specification 2.1 with cluster-fixed effects
and using the 2 different urban classifications.

One important limitation of our data is that, while we observe the urbanization level
of the survey cluster at the time of marriage, we do not know whether or not spouses
have lived in the same location at that time. This could mean that part of the effect we
observe comes from reverse causality, where interethnic couples move to places that
are, for example, more open to ethnic mixing, and thereby increase the urbanization
level. On the other hand, if couples got married in a more urban place and then moved
to a rural residence where we observe them now, the effect may be downward biased.
We can partially overcome this limitation as, for some survey rounds and countries, we
have information on how many years the respondents have lived in the current location
of residence. We use this information to construct a sample of couples that have lived
in the same location since at least one year before their marriage.?!

As shown in columns (1) and (2) in Table 2.4.2, the main effect of urban location
on interethnic marriage remains positive. However, the coefficient shrinks by about
3 percentage points. This holds true also for the effects of the categorical variable,
with the effect of increasing population density within the rural categories becoming
statistically insignificant. While these results generally support our findings, they
highlight two potential mechanisms: as the effect is generally lower than in the main
specification where migrants are included, this indicates that part of the effect may be
driven by in-migration of new ethnic groups. This is in line with the explanation that
urbanization is in large part due to migration of different ethnicities, creating more
diversity. On the other hand, the fact that the effects remain positive, in particular for
more urbanized areas, suggests that other urban environmental factors than the pure
population channel are at play.

21 Repeating this exercise with couples where both spouses have never moved reduces the sample
further but yields qualitative similar results.
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Another aspect to take into account is that polygamy plays a confounding role, as
polygamous couples are more likely to reside in rural areas and may also be more likely
to be in traditional, endogamous marriages. A sizable share of men, around 25% of
the sample, indicate marriage with more than one wife. While only 15% of men are
in polygamous unions in urban areas, this share almost doubles (28%) in rural areas.
To rule out polygamy as a confounder, we restrict the sample to monogamous couples
only in columns (3) and (4). The results remain stable, both in terms of magnitude and
statistical significance.

Lastly, we test the robustness of our approach to two alternative measures of
intermarriage, based on ethnicities in the Murdock Map or linguistic distance. Our
main analysis is based on the definition of ethnic groups in each country by DHS.
The definition of an interethnic couple is, therefore, dependent on how many distinct
ethnic groups are considered in the survey. For some countries, these groupings
further vary over survey rounds. For example, in Cameroon, the DHS lists 10 ethnic
groups in 2011 and 147 in 2018. Instead of taking only one survey round per country
(such as Bandyopadhyay and Green (2021)) or recoding ethnic categories based on
numerical thresholds (such as Crespin-Boucaud (2020)), we link ethnic groups in the
DHS to the time-invariant definition in Murdock (1959). This is a commonly referred to
source of ethnic grouping based on cultural, geographical, and economic characteristics.
Compared to an average of 50.7 groups per country in the DHS, the Murdock Map
classifies an average of 26.2 (Muller-Crepon et al., 2021). To link the DHS with the
Murdock ethnic groups, we utilize the LEDA package by Miiller-Crepon et al. (2021),
which leverages the structure of the Ethnologue language tree to provide a flexible
link between any two ethnic groups that are linked to the tree. As columns (5) and (6)
in Table 2.4.2 shows, the results are again very similar in magnitude and statistical
significance.

A different approach is to take the linguistic distance between ethnic groups as a
continuous measure of intermarriage. While the classification of groups in the DHS
survey is based on salient features of ethnicity, usually related to language, the grouping
still poses a somewhat arbitrary threshold to cultural or linguistic distance. It may
be, for example, that even though we observe a higher share of couples from different
ethnic groups in urban areas, tastes for marrying someone speaking a language close
to the own are not different from rural couples. To test this, we again take data from
Miiller-Crepon et al. (2021) and re-estimate our model using a continuous outcome
variable. The results in columns (7) and (8) suggest a qualitatively similar effect, with
a positive sign on the urban variable, and growing magnitude by urban density.

These robustness checks give us confidence that, while endogeneity concerns in
the effect of urban location on intermarriage cannot be fully accounted for in the
identification strategy, the association is stable and relevant. Yet, these reduced-form
effects cannot account for the type of channels that lead to higher intermarriage in
urban areas, as outlined in section 2.2. Therefore, the next section is dedicated to
disentangling the mechanisms, in particular preferences and the role of diversity.

2.5 Exploring channels: A matching model approach
The above results suggest a positive and economically large rural-urban gap in inter-

marriage. However, the observed share of marriages between different ethnic groups
encompasses not only preferences, but also marriage shares in the population and the
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distribution of different ethnic groups. Therefore, when comparing marriages between
rural and urban locations, we cannot conclude from the previous findings if the gap res-
ults from differences in preferences or distributions. As outlined in section 2.2, several
channels may be at play in explaining differences in intermarriage shares, including
differential group exposure, changing preferences for marriage, and for cultural or
socioeconomic traits in spouses.

We explore these channels using a structural approach to disentangle the role of
assortative mating, i.e., preferences for marrying someone from the same ethnicity, and
the role of utility or gains from marrying, from group distributions. In particular, we
employ a matching model with transferable utility and idiosyncratic tastes a la Choo
and Siow (2006) where men and women can choose a spouse based on their ethnicity
and education level. As outlined in section 2.2, education may be seen as an indicator or
predictor of socioeconomic status, which could affect the relative importance of ethnic
affiliation in marriage. Using data on observed matches and singles, we estimate utility
from matching on these spousal traits in rural and urban marriage markets. Thereby,
we compare preferences for ethnicity and education in the two markets, holding constant
the different supplies of men and women with these attributes. We then use the model
to predict how couples would form in the urban market if either preferences or group
sizes were equivalent to those in rural markets. By comparing the counterfactual
marriage market equilibria with the intermarriage rates under observed preferences,
we quantify the role of differences in diversity, preferences and gains from marriage.

2.5.1 Setup

There are two markets in the economy, one rural and one urban. In each market, we
observe men and women that can find a spouse within their own market.?? In the
following, we explain the model for a representative market, and all considerations
hold true for both urban and rural markets.

We assume a two-sided, one-to-one matching market, i.e., one man can match
with one woman to form a union. Men and women on each side of the market are
characterized by a vector of attributes, x € {1,..., X} for men and y € {1,...,Y} for
women. In our application, these attributes contain information about the ethnic
identity and education level. Therefore, a man of type z refers to a man who possesses
a certain set of observable characteristics that all men of type x share. Similarly, we
can define a woman of type y following the same reasoning. For our model, we will
consider x and y to be discrete types.

We observe the equilibrium in this market of heterosexual couples where u(x, y), u(x,0)
and 1(0,y) are equilibrium outcomes. p(x,y) refers to the number of matches between
men of type x and women of type y. Therefore, ;(x,y) will refer only to matches of
married population. For singles, u(z,0) refers to the count of men type =, and (0, y)
refers to the count of women type y that are single in the market. The set of matches
{p(z,y), p(z,0), 1(0,y)} must satisfy the feasibility constraints:

N(w) = plz,y) + p(x,0), and M(y) = plw,y) + p(0,y), (2.2)

Y

22 This condition essentially restricts mobility between rural and urban markets and is imposed due
to data limitations, as we do not have data on where people have lived before their current residence.
Relaxing this restriction would imply that men and women could choose a spouse across markets, thereby
affecting the supply of types in each market. This option is topic of Chapter 1.
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where N(z) are the number of men and M (y) the number of women of each type in the
market.

Men and women in this model are assumed to be utility maximizers and the equilib-
rium matches we observe are the result of the following utility optimization problems.
Man i of type x will choose the type of woman y that maximizes his utility function u;
as given by:

maxwu;(t) = {a(z,y) +e(y);  (0)}

where a(x,y) + €(y) is the indirect utility from marriage and ¢;(0) is the reserve utility
from staying single, with «(z,0) normalized to 0. Symmetrically, a woman j of type y
maximizes her utility from marriage v; by choosing the type of man x that optimizes:

maxv;(y) = {7(w.y) +n;(@); 1;(0)}

The values of a(x, y) and v(z, y) represent the deterministic or direct utility derived
from a marriage between a man type = and a woman type y, i.e., they are independent
of individual characteristics of man i and woman j. The terms ¢;(y) and 7;(x) represent
the stochastic part of the utility functions and collect the individual (unobserved)
preferences of man i for a type of woman y or of woman j for a type of man z, respectively.
Both ¢(y) and n(z) are i.i.d. type I Extreme Value (Gumbel) random variables, which is
a common distributional assumption in discrete choice modeling.

We ensure that the equilibrium matching {u(x,y), u(x,0), u(0,y)} is stable by intro-
ducing transferable utility dependent on types = and y of a match, ¢(x, y) (Becker, 1973;
Shapley & Shubik, 1971). Without frictions, the transfer cancels out when adding
the direct utilities for couple (z,y), allowing us to identify a joint utility from a match
between = and y without observing equilibrium transfers:

O(z,y) = a(r,y) + t(z,y) +v(z,y) — t(z,y) = a(z,y) +v(z,y) (2.3)

Since ®(z,y) is the sum of each partner’s systematic benefit from marriage, any
individual who remains single effectively has zero marital surplus: ®(z,0) = 0 for
single men and ®(0,y) = 0 for single women. Consequently, ®(z,y) captures the total
(joint) surplus contributed by both partners’ characteristics when they form a couple;
in other words, it is a function of the combined characteristics of the husband and wife.
By the Gumbel distributional assumptions of idiosyncratic tastes, we get the following
non-parametric surplus function (Choo & Siow, 2006):

_n 1z, y)
ey) = (u(az,mu(o,m) -

linking the surplus to the observed matches in the market.

2.5.2 Data structure and variables

As mentioned above, we are interested in estimating preferences for matching based
on education and ethnicity in urban and rural markets. Therefore, the variables
determining a match are education and ethnic group. We denote the first dimension,
education, with Educ, for men and Educ, for women, which either takes value L (low,
not completed primary) or H (primary level or higher), i.e., Educ,, Educ, € {L,H}.
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The second dimension, ethnicity, is denoted by Ethn, and Ethn, for men and women
respectively, with values G; or G, i.e., Ethn,, Ethn, € {G, G2} as defined below.

To be able to answer the desired questions with our cross-country data, we need to
make two adjustments. First, in order to identify reservation utilities and the marriage
surplus, we require data on singles by type. For this, we make use of the fact that
the DHS not only collects data on all women in the household older than 15, but also
a sample of (unmarried) men. We select all households for which this data exists
and use information on single men and women as well as couples linked within the
household (as before). Second, we need to define an aggregate grouping of ethnicities
that allows us to define an “ethnic group” type across all countries. We exploit the fact
that countries typically consist of a majority ethnic group in terms of population size
and will, therefore, define ethnicity types in terms of belonging to the majority group
(or a linguistically close group, G1) or a non-majority group (G;). To do this, we first
identify the majority group by population size in the DHS sample (counting all married
and unmarried individuals). We then employ the LEDA package (Miiller-Crepon et al.,
2021) to link all groups to the majority group by their linguistic distance.??> We classify
all groups that are either the majority or have a distance to the majority of 0.25 or
lower into one group, and the rest into another group.?* With these adjustments, we
aggregate observed men and women, either married/ cohabitating or single, into an
urban and a rural market.

Lastly, we select a sample that mimics as closely as possible an equilibrium in the
marriage market. To that end, we use a sample of women aged 22 to 46 (the oldest age
recorded in the data) and men aged 27 to 52, assuming that the marriage market has
cleared in these age groups and those that are observed as single will not get married
in the future. Our data confirms that 90% of women (men) were married by age 22
(27). The data also records an average age gap between husbands and wives of around
6 years, thus we restrict the male sample to those aged under 52 years. Further, to
follow the 1-to-1 matching condition, i.e., each man and woman can only match with
one spouse, we restrict the sample to those couples in monogamous marriages.

Observed Matches

With these data adjustments, we observe around 29,000 men and women in rural
areas, and 15,000 in urban areas (Table 2.5.1). In rural areas, 93% of men and 96% of
women are married, whereas a lower share of ca. 80% of men and 82% of women are
married in urban areas. 60% of rural men and 45% of women are considered having
high education (primary level or higher), whereas this share rises to 85% for men and
76% for women in urban areas. Lastly, we observe roughly a 3 percentage point higher
share of men and women belonging to a majority (or similar) ethnic group in urban
compared to rural areas.

Figure 2.5.1 illustrates the proportion of men and women who are married by
education level and ethnic affiliation. The graphs reflect the higher marriage share
in rural areas for both men and women, with little variation depending on the trait.
Among women, those with less education tend to marry more often than their highly

23 The authors use the following linguistic distance measure between two languages L; and Ls:
1 — ((d(Ly, R) + d(Ly, R) — d(L1, L2))/(d(L1, R) + d(La, R)))))?, where d(L;, R) is the length of path from
a language to the tree’s origin and d(L1, L») is the length of the shortest path from the first to the second
language. The discount factor ¢ for short distances on the tree is set to its default value 0.5.

24 Table 2.A.1 in Appendix 2.A presents a summary of these groupings by country.
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Table 2.5.1: Summary of matching data

Men Women
Rural Urban Rural Urban
Married 0.929 0.797 0.958 0.828

High education 0.605 0.853 0.452 0.758
Majority group 0.627 0.653 0.629 0.661

Observations 29705 15008 28791 14441

educated counterparts. This contrast becomes especially pronounced in the urban
population, where the gap reaches 14 percentage points. For urban men, the difference
between lower- and higher-educated groups is smaller but still notable at 6 percentage
points. In comparison, disparities in marriage rates across ethnic groups remain low
for both men and women in both rural and urban areas.

Figure 2.5.2 shows the shares of couples by spouses’ traits within the married
population.?” In terms of education, homogamous couples are more prevalent than
those with differing levels of education. This is consistent with patterns of educational
assortative mating documented in the literature (Eika et al., 2019; Pesando, 2021).
Yet, we see striking differences in rural and urban areas: in the urban population, the
share of couples where both partners have higher education exceeds that of couples
where both have lower education by 57 percentage points, while in rural areas the
difference is only 4 percentage points. This may reflect both variations in preferences
and in the distribution of education itself, as educational differences between men and
women are more pronounced in urban settings, potentially causing a greater share of
couples with different education levels.

With respect to ethnicity, similar assortative mating patterns emerge in both rural
and urban settings. There is a larger share of couples with both spouses coming from
a majority ethnic group. In urban areas, couples from non-majority groups are less
common, while unions where only one spouse is from the majority group show a slightly
higher level compared to rural areas.

2.5.3 Estimation

In order to gauge the relevance of matching on each dimension (education and ethnicity),
we parametrize the marital surplus ®(z, y) using a linear combination of basis functions:

O(5) = f1(Educ, = Educy) + [2(Ethn, = Ethn,) (2.5)
+ B3(Educ, = H) + B4(Educ, = H)
+ ﬂ5(Ethnm = Gl) + 56(Ethny = Gl)
where parameters 3; and (3, indicate assortative mating preferences on education

and ethnicity, respectively, and 83 — 35 contain the separate effects of education and
ethnicity of the husband and the wife.

25 Full contingency tables with numbers of men and women married or single by traits are presented
in Appendix tables 2.A.2 and 2.A.3.
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Figure 2.5.1: Marriage shares by education and ethnic group
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The parameters are estimated using a Poisson GLM regression model with two-sided
fixed effects following Galichon and Salanié (2024):
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Figure 2.5.2: Shares of marriages by spouses’ traits
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Figure 2.5.4: Ethnicity

E(p|Z) = exp (W, + wlx + wly) (2.6)
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where 11 is a matrix of observed matches including singles, ¢,, is a matrix of basis
functions with their respective parameters 3 as specified in equation 2.5, Iy and Iy are
indicator variables for types = and y, and w are weights that are 0.5 for couples and 1
for singles. As proven by Galichon and Salanié (2024), the estimate  in this Poisson
regression is numerically equivalent to the estimate of a moment-matching estimator
(3 using equation 2.5. Note that we estimate this model for the urban and rural market
separately, i.e., the parameters are market-specific.

Results

Table 2.5.2 presents the parameters estimated using equation 2.5 for the rural and
urban market. The full specification is presented in model (3), while models (1) and (2)
show the effects of education and ethnicity separately. This allows us to compare how
the two attributes interact in the market. Panel A contains the parameters of interest,
51 and (35, while Panel B shows the individual effects 83 — 5.

Table 2.5.2: Matching model estimation results

(@GN (2) 3)
Rural Urban Rural Urban Rural Urban

A. Matching in attributes

Educ, = Educ, 2.917#8% 2 738%* 2.426%%% 2 542w
(0.664) (0.555) (0.0714) (0.171)
Ethn, = Ethn, 6.259%#% 3. 6TTHE 6,264 **  4.141%H*

(0.470)  (0.468)  (0.248)  (0.224)

B. Individual Attributes

Educ, = H 1.826%* 0.778 0.234 -0.275
(0.727) (0.622) (0.561)  (1.831)
Educy, = H -1.236  -2.278%%* -3.728%*%  -4.325%
(0.843) (0.625) (1.634) (2.207)

Ethn, = Gy -0.490 -0.465 -0.357 0.104
(0.694) (0.988) (0.482) (0.319)

Ethn, = G -1.501* -1.122 -0.620 0.0445

(0.881) (1.149) (1.424) (0.491)
Notes: Standard errors in parenthesis. * p < 0.1, ** p < 0.05, *** p < 0.01.

The positive and significant results in Panel A show that matching on both attributes,
education and ethnicity, is associated with utility gains in marriage in both rural and
urban markets. This is true both when observing the two variables separately (models
(1) and (2)) and jointly (model (3)). While matching on education increases marital
gain by a similar amount in both rural (2.92) and urban (2.74) markets, matching
on ethnicity increases utility in rural markets (6.26) more than in urban markets
(3.68). This difference between the rural and the urban sample decreases slightly
when considering both variables in model (3), due to the coefficient for ethnic matching
increasing slightly in the urban sample from 3.68 in model (2) to 4.14 in model (3). This
could imply that while in rural markets, preference for ethnic matching is independent
of preferences for education, urban couples substitute more between education and
ethnicity. Nevertheless, the ratio between the two coefficients is larger in the rural
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sample (2.58) than in the urban sample (1.63). Interpreted as the marginal rate of
substitution between the two attributes, this means that couples in rural areas would
be more willing to trade off matching on education for matching on ethnicity, i.e., value
ethnic matching more with respect to educational matching compared to urban couples.

With respect to the role of partners’ individual attributes, Panel B shows that higher
education of the husband tends to increase marital surplus in both rural and urban
areas, though the standard errors on these coefficients are large. On the contrary,
higher education of the woman decreases marital surplus in both samples. In other
words, higher education of women presents itself as an unfavorable trait in marriage.
The independent effects of husbands’ and wives’ ethnic group are less conclusive. The
results in the rural sample suggest a small negative effect of any spouse belonging
to the majority group. This would imply that couples where one or both spouses are
from a majority group gain less utility from marriage compared to those where both
spouses are of a non-majority ethnic group. For the urban sample, the coefficients turn
from negative to positive when including education as an additional matching variable.
However, the real value is hard to interpret as these effects tend to be small and cannot
be statistically distinguished from zero. Rather, what seems to matter is the fact that
both spouses belong to the same group.2¢

All in all, the estimation results show homogamy preferences both in education
and ethnicity, in rural as well as urban marriages. Additionally, they suggest greater
importance of ethnic matching for rural couples. To further investigate how these
preferences affect the incidence of interethnic marriages in urban areas, we refer to a
counterfactual analysis in the following section.

2.5.4 Counterfactual analysis

The utility estimation results show that preferences for endogamous marriages are
higher in rural areas than in urban areas. We now explore how three channels affect
interethnic marriages in urban areas: (1) the distribution of ethnic groups, (2) the
overall structure of the marriage surplus, and (3) assortative mating preferences in
ethnicity. To do this, we employ a counterfactual analysis where we set either the
surplus or the population supplies in the urban market equal to the rural market
as described below. With this exercise, we decompose how much of the difference in
intermarriage between rural and urban areas is due to the different channels.

For all three exercises, we compute the counterfactual matching patterns by com-
bining the model result (2.4) with the market constraints (2.2) to yield a system of
equations:

Vo) = 3 Vi 00 e (252 4 (o,0)) @1
M) = 0 Viw 0 e (52 4 u0.) 2.8)

that can be solved iteratively for the equilibrium masses of singles, u(x,0), (0, y). The

26 Table 2.A.4 in Appendix 2.A repeats the estimation without migrants, i.e., with a sample of men
and women that have always lived in their current residence. The matching coefficients remain stable
and have similar magnitude, thus providing similar conclusions.
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algorithm developed by Galichon and Salanié (2022) used to solve these simultaneous
equations is presented in Appendix 2.C.

Ethnicity distributions In the first counterfactual, we want to keep the preference
structure intact in the urban market, but adjust the population sizes in order to mimic
the distribution of ethnic groups in the rural market. We achieve this by predicting
matches given the observed joint utilities ®V(x,y) in the urban market U and a coun-
terfactual distribution of ethnic groups in the urban market. In particular, we adjust
the numbers of men and women in the urban market by ethnic group (summed over
education level) such that they correspond to the rate at which they are observed in
the rural market, i.e.:

NY(Ethn,) = Share®(Ethn,) x NY
MY (Ethn,) = Share®(Ethn,) x MY

where NV = > NY(z) and MY = 3 MY(y) are the total number of observed men
and women in the urban market, respectively. We create a counterfactual matrix of
men and women across education levels and ethnic groups such that the constraints of
(observed) number by education level and (counterfactual) number by ethnic groups
are satisfied. For example, for men we compute:

Table 2.5.3: Counterfactual matrix of men’s types

Majority+ Rest | Total Row
Low education ~NY(z = LG1) NY(z = LG») NY(Educ, = L)
High education NY(z = HG,) NY(z = HG,) NY(Educ, = H)
Total Column  NY(Ethn, = G,) NY(Ethn, = G.) \ NV

given NY(Educ,) and N(Ethn,) and equivalently for women:

Table 2.5.4: Counterfactual matrix of women’s types

Majority+ Rest | Total Row
Low education ]\:4U(y = LG,) ]\:4U(y = LG,) MY(Educ, = L)
High education MY(y = HG,) M(y = HGs) MY(Educ, = H)
Total Column  MY(Ethn, = G,) MY (Ethn, = Gs) | MY

The counterfactual numbers of men and women by education-ethnicity type are
found using an iterative proportional fitting procedure (Deming & Stephan, 1940).

Overall marital surplus The second counterfactual aims at changing the preference
structure in the urban market to that of the rural market while holding constant the
marginal distributions of men and women observed in the urban market. We obtain
the counterfactual matching by setting the entire marital surplus in the urban to that
of the rural market, U (z,y) = ®%(x,y) for any type of couple. This encapsulates both
preferences within marriages as well as the overall gains from marriage, or staying
single as the outside option.
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Endogamy preferences The last exercise consists of quantifying the effect of differ-
ent preferences for endogamous marriages between rural and urban marriage markets.
For this, we first decompose the marital surplus in market m = {R, U} into the degree
of assortative mating in education and ethnicity and the overall gains from marriage
for a man type x and woman type y. We then fix the degree of assortative mating
@Y (Ethn, = Ethn,) in the urban market to that of the rural market ¢"(Ethn, = Ethn,)
to enter into the urban surplus @7 :

&)Zy(Ethn, Educ) = ¢"(Ethn, = Ethny) + ¢"(Educ, = Educ,) + a;, + b,

The values a, and b, are chosen such that the counterfactual marriage rates match
the observed marriage rates, i.e., the number of singles in the market remain constant.
Following Dupuy and Weber (2022), we effectively use a matching model without
singles to find equilibrium values of a, and b, to achieve this. The algorithm outlined
in Appendix 2.C explains this procedure.

Simulation Results

Figure 2.5.5 presents the main results of the counterfactual exercises described above.
The graph displays the share of intermarried couples in rural and urban areas in the
baseline scenario, i.e., under observed preferences, compared to the counterfactual
predictions in the urban market. As the model slightly over-predicts the number and
share of interethnic marriages in both rural and urban areas?’, we present both the
observed and predicted intermarriage shares to allow better comparability with the
counterfactuals.

Rural Market

Baseline
Urban Market
0.105
Distributions 0.108
rban
counteﬁgc?l?al Marriage Surplus 0.040
Ethnicity only 0.039
I T T
0 .05 N

Intermarriage share

I Observed [ Predicted

Figure 2.5.5: Intermarriage shares under baseline and counterfactual scenarios

Comparing the actual urban intermarriage rate with that under the counterfactual

27 See Figure 2.B.1 in Appendix 2.B for details on the model fit.
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with group shares equal to the rural market (“distributions”), the level is factually
unchanged. The difference in the observed and counterfactual shares comes purely from
unexplained heterogeneity in the model, as the baseline and counterfactual predictions
are virtually the same.

By contrast, the intermarriage rate drops substantially from 10.5% (predicted) to
4% under the scenario where total marriage surplus is equal to that of the rural market.
This number corresponds to the predicted share of intermarried couples in rural areas
and differs only by 1 percentage point from the observed rural intermarriage rate.
This indicates that marital preferences explain a large share of the difference between
intermarriage rates in urban and rural markets. In other words, if the urban population
would have the same incentives to marry as the rural population, they would select
into same-ethnicity marriages at the same rate as their rural counterparts.

A similarly large change is recorded in the last counterfactual, where marriage
rates are held constant but the utility from matching on ethnicity is adjusted to the
rural level (“ethnicity only”). Again, the intermarriage share in the counterfactual
urban market is very similar to both the predicted and observed share in rural areas.
This implies that ethnicity preferences explain the most part of the effect of changes in
marital surplus, whereas selection into marriage do not play a role in changing the
propensity to intermarry.

To see which types of men and women drive these results, we further disentangle
the selection into marriages under the counterfactual marriage surplus (the second
counterfactual) in Table 2.5.5. The table illustrates how men and women sort into
marriage and, conditional on marrying, into specific types of marriage — marrying
someone with the same education level or ethnic group — according to their own
education and ethnic affiliation. While the marriage rate increases for all types, lower
educated men and women only marginally adjust their choice to marry. On the contrary,
those with higher education are now relatively more inclined to marry. This reflects
higher incentives to marry under rural preferences, especially for those with a higher
education. No large differences emerge in terms of the ethnic background, as both
groups are around 10 percentage points more likely to select into marriage under
the counterfactual utility. Notably, the selection into endogamous marriages rises by
magnitudes more than educationally homogamous marriages. For lower-educated men
and women, as well as a small share of higher educated women, this even leads to a
decrease in couples with the same education level. This result is consistent with a
trade-off between matching on education and on ethnicity, where ethnic matching is
favored at the expense of finding a spouse with the same education level.

These results suggest that preferences, for marriage and especially for ethnicity, are
more important in explaining differences in interethnic marriages between rural and
urban areas than are the population supplies of different ethnic groups across these
marriage markets. The first result, that urban markets hold less overall marital surplus
that lead to less marriages, especially for higher educated men and women, is in line
with findings in Luke and Munshi (2006). Their study in Kenya suggests that having
better labor market options in cities reduces the importance of marriage to tap into
family networks. On top of this, we find that differences in ethnic assortative mating
preferences play an important role in explaining rural-urban differences in interethnic
marriage, and that preferences for education enter as a competing preference in urban
settings.
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Table 2.5.5: Changes in urban marriage selection by type and gender (with rural marriage

surplus)

Men Women

Same Same Same Same
Attribute Marriage Education Ethnicity Marriage Education Ethnicity
Education
Low 1.59 -4.35 7.00 0.37 -2.08 7.06
High 11.25 1.65 6.45 13.35 -0.15 6.34
Ethnic group
Majority+ 9.59 1.10 5.28 10.27 0.79 4.84
Rest 10.28 0.28 8.90 10.10 0.80 9.71

Notes: The table shows percentage point changes in marriage selection between predicted baseline
and counterfactual matching, where the marriage surplus correspond to those in the rural market. A
positive value indicates that, for the given attribute, a larger share of people with the corresponding
attribute select into marriage under the counterfactual than under the observed matching. The
column “marriage” collects the total change in marriage selection, and the columns “same education”
and “same ethnicity” indicate matching with someone of the same education level or ethnic group.

2.6 Conclusion

This study investigates the link between urbanization and interethnic marriage in Sub-
Saharan Africa. Using harmonized cross-country data, we find a positive correlation
between the urbanization rate and interethnic marriage both across countries and
over marriage cohorts. Exploiting localized variation in urbanization over time, we
further show that this positive relationship is robust and increases with the level of
urbanization. Our structural approach to investigate the channels of this effect further
sheds light on the role of marital preferences and population sizes of ethnic groups
in urban and rural areas. Using a matching model and observed marriages based on
education and ethnicity, we document assortative mating on education and ethnicity in
both rural and urban marriage markets. However, the results suggest that matching
on ethnic identity plays a larger role in rural markets compared to cities. To further
identify the effect of marital preferences versus market-level group sizes, we simulate
marriage equilibria based on counterfactual scenarios. These findings highlight the
importance of the utility in marriage, especially driven by ethnicity preferences, to
explain differences in interethnic marriage rates between urban and rural areas.

Our exploration provides novel quantitative evidence of how cultural and socioeco-
nomic preferences interact in the marriage market. It is, however, limited in providing
explanations on how preferences are being changed in urban settings. Our results
suggest that the relative importance of education plays a role in shifting preferences.
This could be due to increased intergroup contact in schools or workplaces as well as
the increasing relevance of socioeconomic status. Preferences are also likely to interact
with social norms and traditions. For example, rural unions could be more likely to
be guided by family involvement and thus represent the preferences of the family or
even the larger community. Future research may address which of these explanations
prevail and the specific conditions under which they apply.

With ethnic diversity in Sub-Saharan Africa often being associated with heightened
conflict, this study shows that urban environments can foster greater openness to non-
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traditional marriages, and can thereby promote mututal understanding and acceptance.
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Appendix

2.A Tables

Table 2.A.1: Summary of aggregated groups for matching

Country Majority Group M groups R groups Share M groups
Benin fon/related 2 6 0.597
Burkina Faso mossi 3 6 0.761
Central African Republic gbaya 6 3 0.813
Cote d’'Ivoire akan 1 1 0.716
Cameroon bamilike/central 15 29 0.404
Congo balari 54 3 0.988
Ethiopia oromo 4 4 0.442
Ghana mole/dagbani 3 8 0.463
Guinea malinke 2 4 0.435
Kenya kalenjin 1 10 0.515
Mali bambara 2 7 0.349
Mozambique cisena/simili 5 1 0.961
Niger haoussa 1 7 0.477
Senegal wolof/lebou 3 4 0.855
Sierra Leone mende 2 6 0.478
Chad sara 3 4 0.433
Togo kabye/tem 2 3 0.642
Uganda baganda 19 14 0.705
Zimbabwe black 1 2 0.982

Notes: Column “M groups” lists the number of groups categorized within “M” (majority or similar),
column “R groups” lists the number of groups categorized within “R” (rest).
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Table 2.A.2: Education contingency table

Rural Urban
Women: Low  High 0 Low High 0
Men:
Low 17712 2096 5613 2546 608 1538
High 8619 14171 20145 2585 10016 18158
0 2666 7794 1234 9821

Notes: Table presents the number of men and women married or single by education level. Women’s
levels are presented in the columns and men’s in the rows. “Low” refers to no formal education, and
“high” refers to primary level or higher. The symbol () represents the singles from the opposite sex.

Table 2.A.3: Ethnicity contingency table

Rural Urban
Women: Rest Majority+ 0 Rest Majority+ 0
Men:
Rest 15460 725 9726 4820 652 6915
Majority+ 667 25746 16032 689 9594 12781
0 3740 6720 3691 7364

Notes: Table presents the number of men and women married or single by ethnic group. Women’s
levels are presented in the columns and men’s in the rows. “Majority+” refers to affiliation with
majority or similar groups, and “Rest” refers to all other groups. The symbol () represents the singles
from the opposite sex.

Table 2.A.4: Robustness of matching estimation to exclusion of migrants

1) (2) 3)
Rural Urban Rural Urban Rural Urban

A. Matching in attributes

Educ, = Educ, 2.892%#* 2 284%w* 2.200%%F  2.061%**
(0.658) (0.562) (0.159) (0.291)
Ethng = Ethn, 5.889%#* 2 51Tk 5 Q53K 3 HYTHAE

(0.683) (0.784)  (0.466) (0.409)

B. Individual Attributes

Educ, = H 0.971 -0.831 -0.446 -1.630
(0.719) (0.752) (0.735) (1.532)

Educ, =H -2.580%***  -3.364%** -4.235%*%  -3.995%**
(0.822) (0.767) (1.805) (1.547)
Ethn, = Gy -0.953 -2.079 -0.516 -0.607
(0.949) (1.506)  (0.703) (0.595)
Ethn, = Gy -2.188 -1.820 -1.102 -0.946

(1.349) (1.394) (1.683) (0.630)

Notes: Standard errors in parenthesis. * p < 0.1, ** p < 0.05, *** p < 0.01. For this robustness check,
we only include men and women that indicate that they have always lived in their current residence.
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2.B Figures

Figure 2.B.1: Model Fit: Observed vs. predicted matching
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(b) Rural
Figure 2.B.1 shows the goodness of fit of model 2.6 by comparing the observed
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and predicted couples and singles in the urban and rural market. While there is a
close fit between the observed and predicted matches, the model systematically over-
predicts interethnic marriages in both rural and urban markets at the expense of
under-predicting single men and women. The endogamous marriages (same ethnicity)
are perfectly matched in counts due to the model parameters, whereas they are slightly
over-predicted in shares.

79



2.C Algorithms

Algorithm with singles:
Rewrite equations 2.7 and 2.8 to:

0) = WN(:E) YT K(z )2 (2.9)

Key)
= (VM +P 2) (2.10)

where K(z) = exp < Z 2’y ) and P(y) = exp

(= y dow ’0)) Start
with an initial value for 1(0,y) and solve for expression 2.9. Plug in the new value
of u(z,0) into expression 2.10 and solve for the new 1(0,y). Continue the loop until

convergence to the new equilibrium matching {1*(x,0), u*(0,y), u*(x,y)} where

(2, y) = exp (@\/M*@’O)N*(O’yo

Algorithm without singles: '
Using the margins N(z) = N(x) — u(r,0) and M(y) = M(y) — 1(0,y), as well as the
joint utility ®“(x,y), we rewite equations 2.7 and 2.8 as:

N(x)

a; = 2log - (2.11)
du(z,y)+b
>, eXp (—3) y)
M
b, = 2log ) (2.12)
7o ()

Similar to above, we choose an initial value of b, and plug it into equation 2.11
solving for a new a,. Using the new value of a,, we solve for b, and continue this
iterative procedure until convergence to equilibrium values {a}, y} The equilibrium

matching (without singles) is solved as p*(z,y) = exp <W++b)
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Chapter 3

Attitudes towards Immigration in a
Highly Multicultural Society: The

Roles of Foreign Background and
Local Exposure



3.1 Introduction

Long-term international comparisons reveal significant changes in the size and struc-
ture of immigration to developed countries. Since 1960, the foreign-born population
grew much faster than the total population, significantly increasing the average share
of immigrants in rich countries (Migration Policy Institute, 2024). The causes of this
trend are well documented and include large disparities in population growth between
rich and poor countries, significant economic inequalities, increased ease of travel due
to globalization, political instability, climate shocks, and other factors. Immigration
from geographically, economically, politically, and culturally distant countries is a wide-
spread phenomenon, especially in metropolitan areas, which can influence attitudes
toward immigration (Bauer et al., 2000; Facchini & Mayda, 2017; Mayda, 2006) and
political preferences (Docquier et al., 2024; Guriev & Papaioannou, 2022).

Migration trends in the Grand Duchy of Luxembourg are even more striking than
in other industrialized countries. Between 1960 and 2020, the share of first-generation
immigrants increased from 13.1% to 47.1%, and the share of immigrants from devel-
oping countries increased from 1.3% to 10.4%. Recent trends have been driven by
significant inflows from several countries, including China, Montenegro, India, Cape
Verde, Kosovo, Brazil, Russia, Morocco, and Turkey (Docquier et al., 2023). Hence,
cultural diversity has been rising in recent decades, and first-generation immigrants,
especially recent arrivals, are disproportionately concentrated at both ends of the
skill and income distribution (Verheyden et al., 2024). In addition, second-generation
immigrants make up about a quarter of the total population (Docquier et al., 2023).
In this highly multicultural context, attitudes towards immigration can have a sig-
nificant impact on the quality of life, social cohesion and the ability to live together
harmoniously within a society.

We empirically investigate the individual factors that shape attitudes toward im-
migration in Luxembourg, as well as the conditions under which positive or negative
views emerge. Our analysis is based primarily on the National Survey on Racism and
Ethno-Racial Discrimination in Luxembourg, which we conducted online in the summer
of 2021 (Bienvenue et al., 2021). The survey targeted individuals aged 18 and older
who were living in the Grand Duchy of Luxembourg in June 2021, including both native
and immigrant respondents, disaggregated by country/region of origin. Participants
were asked about their views on the impact of immigration on the economy, culture,
and quality of life in Luxembourg. Further, respondents could voice their opinions
about the perceived level of immigration and their expectations regarding language
integration. These perceptions are the dependent variables in our empirical analysis.
The survey also provides extensive information on respondents’ socio-demographic
characteristics, immigrant backgrounds, and stereotypes about some groups at risk of
discrimination, such as Muslims, Blacks, or Eastern Europeans.

We were also able to use national Social Security records to accurately determine
the composition of respondent’s neighborhood in terms of birthplaces,?®, allowing us to
proxy their exposure to different types of immigrants, which Card et al. (2012) describe
as compositional amenities. We take a flexible approach to defining the neighborhood,
considering various definitions ranging from the population living on a single street to
those living on nearby streets, with centroids located within 0.5, 1, or 3 kilometers from

28 As described in Section 3.2 around 66% of the initial survey respondents consented to linking their
information from the Social Security records.
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the residential street. The definition of the neighborhood is crucial in determining the
exogeneity of its composition, especially given the intense competition for housing in
the Luxembourg housing market. We consider the composition of the neighborhood
to be quasi-random, since it is extremely difficult for individuals to choose their exact
place of residence. Extending the neighborhood definition to a larger area may provide
a more accurate measure of local exposure to immigration, but at the cost of increasing
endogeneity concerns. By comparing neighborhoods of different sizes and employing
an instrumental variable, we explore the causal impact of immigration and personal
contact with immigrants on attitudes (in line with Allport, 1954; Paluck et al., 2019;
Pettigrew & Tropp, 2006).

Our study provides valuable insights into the complex interplay of factors that
shape attitudes towards immigration in a highly diverse and multicultural society
such as Luxembourg. Unlike many other studies, we go beyond the native popula-
tion and include foreign-born respondents and second-generation immigrants in our
analysis, providing a more comprehensive understanding of attitudes toward immigra-
tion (see also Gihleb et al., 2022). Our data also allow us to assess local exposure to
immigration at different spatial scales, exploring the role of migrants’ origin, and to
interact neighborhood composition variables with individual sociodemographic and
economic characteristics of respondents. Overall, our study offers a nuanced view of
the factors influencing attitudes towards immigration, which is crucial for promoting
social cohesion and living together in a multicultural society.

We show that a large majority of respondents acknowledge that immigration en-
riches Luxembourg’s national identity and has a positive impact on the economy. A
majority of natives have positive views of immigration, a sentiment that may be influ-
enced by trust in institutions (Sarracino & Riillo, 2022) as well as observed labor market
complementarities, particularly between the private and public sectors (Verheyden
et al., 2024). The latter is consistent with Bauer et al. (2000), who compare attitudes
toward immigration in 12 OECD countries and find that natives view immigration
more favorably in countries where immigrants are selected according to labor market
needs. In line with other studies (Drazanova et al., 2022; Facchini & Mayda, 2017;
Hainmueller & Hopkins, 2014), we also find that these attitudes are correlated with
sociodemographic characteristics such as age and education. More interestingly, the
foreign background of the respondent is a crucial determinant of attitudes. Portuguese
immigrants — who make up the largest share of immigrants in Luxembourg — have
the most positive attitudes towards immigration, followed by non-EU immigrants
and immigrants from neighboring countries. Second-generation immigrants behave
similarly to the latter and are more supportive of immigration than other natives.

In addition, the total share of immigrants in the immediate neighborhood, regard-
less of origin composition, does not significantly affect views whether immigration
benefits the economy or enriches national identity. However, local exposure to recent
immigration negatively affects natives’ perceptions of the current level of immigration.
This may suggest that acceptance of diversity and multiculturalism takes time (as in
Levi et al., 2020). These findings contrast with many studies conducted on refugees
or ethnic minorities in other countries (Schneider-Strawczynski, 2021; Steinmayr,
2021), confirming that attitudes towards immigrants are likely to be determined by
the perceived contribution of immigrants to human capital accumulation and economic
performance.

Our study contributes to the existing literature on the political economy of immig-
ration, which examines the relationship between immigration and attitudes towards
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immigrants (e.g. Bauer et al., 2000; Hainmueller & Hopkins, 2014; Mayda, 2006),
attitudes towards redistribution (e.g. Alesina et al., 2021, 2023; Moriconi et al., 2019),
and the effect of immigration on voting for populist parties in different countries (e.g.
Docquier et al., 2024; Guriev & Papaioannou, 2022). Both economic and political sci-
ence studies have consistently shown that attitudes toward immigration are influenced
by individual-level characteristics such as education (positively) and age (negatively),
and are motivated by concerns about the negative labor market or fiscal effects of
immigration (Facchini & Mayda, 2017) or identity/cultural issues (Card et al., 2012;
Hainmueller & Hopkins, 2014). Consequently, attitudes vary quantitatively across
contexts (Drazanova et al., 2022), depending on the average characteristics of the
immigrant population, especially the skill structure (Edo et al., 2019; Hainmueller &
Hiscox, 2010; Moriconi et al., 2019; Moriconi et al., 2022). In Luxembourg, over 80% of
the university educated workforce were born abroad. Taking into account cross-border
commuters, this proportion rises to 90% (Verheyden et al., 2024).

As noted above, our study differs from previous work in that our sample is not
limited to the native-born, allowing us to examine the role of foreign background on
attitudes toward immigration. Our approach is in line with recent studies such as
Bursztyn et al. (2024) and Domeénech-Arumi (2025), who examine how the presence
of individuals of a particular foreign origin affects perceptions of immigration and
preferences for redistribution, and Gihleb et al. (2022), who examine attitudes toward
newcomers among natives and previous immigrants. By examining the role of foreign
background in shaping attitudes toward immigration, our study makes a unique and
valuable contribution to the political economy of immigration literature.

We pay particular attention to the birthplace composition of the immediate neigh-
borhood. We draw on intergroup contact theory originally proposed by Allport (1954),
which suggests that frequent interpersonal contact between majority and minority
group members can reduce prejudice under certain conditions. This hypothesis has
been tested in many contexts, with meta-analyses indicating that contact generally
reduces prejudice, but the magnitude of the effect varies depending on the type of
heterogeneity (e.g., ethnic versus racial) between people or the level of diversity in the
population (Paluck et al., 2019; Pettigrew & Tropp, 2006).

Several studies have tested contact theory in different contexts. For example, Corno
et al. (2019) used a random roommate assignment policy at a large South African
university to show that living with a roommate of a different race reduces negative
stereotypes of blacks among white students and increases interracial friendships.
Meanwhile, Bazzi et al. (2019) used a population resettlement experiment in Indonesia
to show that migrant integration increases in ethnically fractionalized communities
with many small groups, but is smaller in polarized communities or areas with strong
residential segregation. Recent studies have also tested the contact theory by examin-
ing the exogenous assignment of asylum seekers to municipalities. Consistent with
contact theory, Steinmayr (2021) found that mere exposure to refugees passing through
border municipalities increased far-right votes in Austria, while contact and sustained
interactions between natives and asylum seekers in host municipalities decreased
far-right votes. In contrast, Schaub et al. (2021) found that anti-immigrant sentiments
were unaffected by the presence of refugees in respondents’ municipalities in rural
eastern Germany. Similarly, the effect of the local share of immigrants on attitudes and
political preferences varies across contexts (Cools et al., 2021; Guriev & Papaioannou,
2022). Since it takes time to establish contacts, we also examine whether attitudes
respond differently to the total stock and recent influx of immigrants in the neigh-
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borhood, allowing us to explore the dynamic nature of attitudes towards immigration
(Levi et al., 2020).

Our study contributes to this literature by examining different measures of local
exposure, including immigrants from different origins as well as alternative measures
of the neighborhood. By examining the role of compositional factors on attitudes toward
immigration, our study provides valuable insights into the mechanisms underlying
intergroup contact theory and sheds light on the conditions under which exposure to
immigrants can reduce prejudice.

The following sections of our paper are organized as follows. Section 3.2 provides
a comprehensive overview of our data sources and highlights some key stylized facts.
Section 3.3 describes our empirical strategy. Section 3.4 presents the main results of
our analysis, focusing on the determinants of attitudes toward immigration and the
role of neighborhood exposure. Finally, section 3.5 concludes and discusses the policy
implications of our findings.

3.2 Data sources and stylized facts

We combine data from the National Survey on Racism and Ethno-Racial Discrimination
in Luxembourg (Bienvenue et al., 2021), which we conducted online in the summer of
2021, and the social security database maintained by the IGSS.%° IGSS data provide
administrative information on the population living or working in the country. The
target population of the survey was people aged 18 and over. During the survey,
respondents were asked to provide access to their social security records. In total,
1,954 respondents gave their consent out of 2,949 individuals who completed the
questionnaire.?® The survey responses of these respondents were then linked to their
administrative data available in the IGSS to produce the database used in the project.
This section briefly presents key stylized facts about attitudes toward immigration
and neighborhood composition. Table 3.B.1 in the Appendix 3.B reports descriptive
statistics for the primary variables used in our study.

The survey was designed to capture attitudes towards immigration using four
statements, presented to individuals aged 18 years and older who were resident in
Luxembourg. The four statements are as follows: “the presence of immigrants enriches
the identity of the country” (S1); “Luxembourg needs immigrants to sustain its economy
and social protection system” (S2); “there are too many immigrants in Luxembourg” (S3);
and “all immigrants should learn to speak Luxembourgish” (S4). These statements were
chosen to capture different dimensions of attitudes towards immigration. Specifically,
S1 is intended to elicit perceptions of cultural benefits from immigration, while S2
captures perceptions of economic benefits. S3 reflects respondents’ views on the optimal
level of immigration to the country, while S4 expresses the population’s expectations of
immigrants’ linguistic assimilation.

Figure 3.2.1 shows the distribution of respondents’ opinions for each statement:
including full agreement, partial agreement, partial disagreement, full disagreement,
or no response — due to either a preference not to answer or a lack of knowledge. Our
analysis focuses on identifying factors that influence pro-immigration attitudes, as
shown by the green bars. On average, 83.5% of respondents think that immigration

29 The General Inspectorate of Social Security, or in French, 'Inspection générale de la sécurité sociale.
30 Appendix 3.A discusses the similarities and differences between the full and the consent sample in
terms of sociodemographic background characteristics and attitudes.
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strengthens national identity, 81.5% think that immigration has a positive impact on
the economy, 54.5% do not think that the number of immigrants is too high, while
29.3% do not think that all immigrants should be forced to learn Luxembourgish. These
percentages refer to the total pool of respondents, including those who did not give a
definite answer. Overall, the Luxembourg population has a strong positive attitude
towards the cultural and economic benefits associated with immigration. However,
there are mixed views on the optimal level of immigration, and a majority of respondents
believe that immigrants should be able to speak the local language.3!
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Figure 3.2.1: Attitudes toward immigration: Responses to the national survey

Given our focus on pro-immigration attitudes in the empirical analysis, we use
dependent variables that take the value of one if the respondent agrees with the first
two statements, and disagrees with the last two statements. We establish four binary

variables that capture individuals’ favorable stances towards immigration, denoted as
follows:32

1. ENI (immigration Enriches National Identity) takes a value of one when the
respondent fully or partially agrees with statement S1; otherwise, it is equal to
Zero.

2. MEB (immigration Makes the Economy Better) takes a value of one when the

respondent fully or partially agrees with statement S2; otherwise, it is equal to
zZero.

31 Luxembourgish is one of three official languages used in the country, including French and German.

32 An alternative to using binary variables would be to exploit the nuanced information within the
responses by using Likert scales for each dimension. However, this approach does not improve the
quality of the fit and introduces the challenge that the distribution of the Likert transformed variables
is not normally distributed.
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3. NTM (there are Not Too Many immigrants) takes a value of one when the re-
spondent disagrees to some extent or strongly with statement S3; otherwise, it is
equal to zero.

4. NLL (Not all immigrants should Learn Luxembourgish) takes a value of one when
the respondent disagrees to some extent or strongly with statement S4; otherwise,
it is equal to zero.

Figure 3.2.2 breaks down average pro-immigration attitudes by respondents’ im-
migrant background. Overall, 77% and 76% of native-born respondents agree that
immigration enriches the national identity and has a positive impact on the eco-
nomy, respectively. While these percentages are similar to the national averages,
pro-immigration attitudes are more pronounced among those with an immigrant back-
ground. This tendency is more pronounced among second-generation immigrants
and respondents born in Portugal, neighboring countries (i.e., Germany, France, and
Belgium), and non-European countries.
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FR BE DE Free o= |
Other EU otrer U [N
1
0 2 4 6 8 1 0 2 4 6 8 1
Not too many immigrants (NTM) Do not need to learn the language (NLL)
g P
|
Non-EU non-cu [
T 1
0 2 4 6 8 0 1 2 3 4 &)

Figure 3.2.2: Pro-immigration attitudes: Differences across groups

Notes: Survey responses by respondents’ immigrant background: those born in Luxembourg (“LU”),
those born in Luxembourg to immigrant parents (“Second gen”), those born in Portugal (“PT”),
bordering countries France, Belgium or Germany (“FR BE DE”), other EU- and non-EU countries.

Regarding perceptions of the optimal level of immigration, a majority of natives
say that the current level of immigration is appropriate. Interestingly, this proportion
varies between groups. It is generally higher among immigrants, with the exception
of those from Portugal and non-European countries. Second-generation immigrants
and respondents born in European countries show more favorable attitudes toward
immigration levels. In contrast, a small proportion of native-born citizens, including
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second-generation immigrants, believe that immigrants do not need to learn Luxem-
bourgish. First-generation immigrants, in particular from EU countries, demonstrate
a higher disregard for the necessity of linguistic integration.

Of course, these differences across groups could potentially be explained by differ-
ences in individual characteristics such as age, education, gender or labor market status.
These effects will be examined in detail in the next empirical section. Finally, in Ap-
pendix 3.D, we develop a pro-immigration index (labeled Pro-immig) that summarizes
the immigration views expressed in several questions of the survey. Perceptions of the
pro-immigration index are consistent with those of economic and cultural perceptions
of immigration. In addition, we show that the empirical analysis of the determinants
of the Pro-immig index mirrors that of the ENI and MEB variables.

Neighborhood composition. Access to social security data enables us to accurately
identify the respondent’s place of residence at the zip code level, which can correspond
to one street in Luxembourg and sometimes a subset of residences within a street. This
information is available for the entire population of Luxembourg. As a result, we can
determine the composition of the population in terms of birthplace in the immediate
vicinity of the 1,954 respondents that consented to linking their data.

To achieve this, we geo-localize the centroid of each zip code in Luxembourg and
use different buffer sizes to define the close neighborhood. By employing different
buffer sizes, we define various levels of neighborhood proximity. The strictest definition
considers only people living within the same zip code of residence. The more expansive
definitions categorize individuals residing within a group of zip codes, the centroids of
which are situated within a radius of 0.5, 1, or 3 kilometers from the centroid of the
respondent’s zip code of residence.

Naturally, individuals may also interact with people from diverse backgrounds at
their workplace. Administrative social security data includes information about the
employer of each employed respondent. Therefore, we can also analyze the workforce’s
composition in the respondent’s workplace. As it is challenging to find an appropriate
instrument for this variable, this part of our analysis is presented in the appendix.

Figure 3.2.3 visually illustrates our approach. Panel (a) portrays the street layout
within the Belvaux municipality, situated in the southern region of Luxembourg. The
street named Rue du Stade is highlighted in black, spanning a length of approximately
400 meters, with its centroid indicated by the black dot. This framework enables
us to compute the proportion of migrants residing within that street (or zip code),
corresponding to the immediate vicinity of the respondent’s location. We represent this
ratio as % Here, M. , 2020 stands for the migrant population in the specific zip-code
z within gébgraphical area r in the year 2020, while P, , 5029 corresponds to the overall
population in that same zip-code. This proportion can be further disaggregated across
distinct migrant categories, delineated by their region of origin (including Europeans,
non-Europeans, Portuguese individuals, and those born in neighboring countries) or
by their year of arrival (encompassing the total immigrant populatioon and those who
have arrived within the last ten years). Specifically, the fraction % signifies the
relative presence of migrants from the origin country o within the ﬁopulation of the
given neighborhood .

Alternative buffer sizes are represented by the gray circles surrounding the centroid,
each with radius of 0.5, 1, and 3 kilometers. Different metrics reflecting neighborhood
composition can be derived by aggregating the populations residing within all zip codes
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(b) Hypothetical representation of immigrant share by buffer

Figure 3.2.3: Computation of the neighborhood composition

whose centroids (depicted as the gray dots) fall within a specific radius. This approach
enables us to examine whether exposure to a particular type of immigrant affects
attitudes towards immigration. The size of the buffer not only determines the pool of
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neighbors with whom the respondent is likely to interact but also affects the exogeneity
of the neighborhood’s composition, as discussed in the next section.

Modifying the buffer size induces alterations in the distribution of neighborhood
composition and exposure variables. To elucidate this phenomenon, Panel (b) presents a
hypothetical scenario involving a region comprising 60 distinct zip codes. Each zip code
is depicted as a bubble, with its size and color denoting the proportion of immigrants
in the respective population. Three categories of zip codes are delineated: small-red
bubbles denote areas with a low immigrant population share, large-gray bubbles signify
regions with a substantial immigrant presence, and medium-blue bubbles represent
areas with a moderate immigrant share, falling between the low and high extremes.
The allocation ensures an equal distribution of 20 bubbles in each category, resulting
in a perfectly uniform distribution of immigrant shares across zip codes. The zip codes
are further organized into eight distinct clusters, with no overlap between them.

Consider buffers with a radius of 3 kilometers surrounding each centroid. The
representation in Panel (b) simplifies the visualization by featuring a single large circle
per buffer, with an exception in one buffer that better reflects our approach — a buffer
is centered on each zip-code centroid. The uniform distribution of immigrant share
across buffers is maintained when zip codes of varying sizes are randomly assigned
to each buffer. In contrast, a polarized distribution emerges when large-gray and
small-red bubbles seldom coexist in the same buffers, while medium-blue bubbles are
randomly associated with both. In the presented example, this leads to the formation
of four buffers with lower-middle immigrant shares and four with upper-middle shares.
Hence, the distribution becomes bimodal when the buffer size increases. Conversely,
an alternative configuration would be obtained if the distribution of immigrant shares
by zip code is bimodal, and all buffers encompass both small-red and large-gray zip
codes. In this case, increasing the buffer size results in a more uniform distribution of
immigrant shares across the buffers.

Figure 3.2.4 depicts the distribution of the local exposure to immigration in Lux-
embourg. The upper panel shows the density the proportion of immigrants residing
within the zip code or in streets whose centroids fall within a radius of 0.5, 1 or 3
kilometers in the year 2020. The density computed at the zip code level is rather
uniform (thick red curve), and ranges between 30 and 85% when considering total
immigration, between 25 and 65% for European immigration, and between 5 and 20%
for non-European immigrants. When the radius increases, the distribution becomes
more bimodal. For example, when considering the total share of immigrants living
within a radius of 3 kilometers (thick gray curve), two peaks appear: one at 45% (which
is slightly smaller than the nation-wide average share of foreign-born) and another
one at 80%. Aligned with the hypothetical illustration in Panel (b) of Figure 3.2.3,
this bimodal distribution underscores the geographic concentration of zip codes with
lower-middle and upper-middle immigrant shares within distinct clusters. In an in-
tuitive context, the second peak is indicative of numerous zip codes situated in the
two principal cities, Luxembourg City and Esch-sur-Alzette, whereas the lower peak
includes sparsely populated regions in the East and North of the country (Docquier
et al., 2023).

Exposure to recent immigration. We are also interested in examining the effect
of exposure to recent immigration waves in the close neighborhood, particularly in the
last decade. Unfortunately, the social security data for earlier years are not sufficiently
compatible with those of 2020, as the records were less precise during this period,
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Figure 3.2.4: Distribution of the neighborhood composition measures

particularly when it comes to account for de-registrations from some municipalities.

To address this issue, we use statistics on the country-level population by citizenship
in 2011 from the National Institute of Statistics and Economics (STATEC) to construct
a proxy for local-level origin-specific stocks of immigrants in 2011. It is important to
note that (i) these stocks encompass individuals, particularly young people, who may
not be captured in social security records, (ii) we have to rely on citizenship rather than
birthplace information, and (iii) our imputation formula operates under the assumption
that the growth rates of the immigrant population are homogeneous across zip codes.
Specifically, let ¢° denote the national growth rate of the immigrant population from
origin o over the last decade (i.e., between 2011 and 2020). Our estimate of J:he origin-
specific migrant stock in 2011 at the zip code level is given by M o011 = MH—;“QO Our
proxy for recent immigration flows from a given set O of countries of origin at the zip
code level can be expressed as follows:

goMo
o ~ VO O _ 2,7,2020
AMZ,T,ZOH—ZO ~ MZ,T,QOQO - Mz,r,?Oll - 1 + go . (31)
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The bottom panel of Figure 3.2.4 shows the density the predicted 2011-2020 change
in the total number of immigrants within the zip code or in streets whose centroids
fall within a radius of 0.5, 1 or 3 kilometers. As we are utilizing a count variable here,
the AMY, ,011_y level inherently increases with the size of the buffer. The peak of the

density is around 0 and the distribution is right-skewed, reflecting the increase in
exposure to immigration in most locations.

3.3 Empirical strategy

We examine the factors influencing attitudes towards immigration in Luxembourg,
with a specific focus on the impact of local exposure to immigration. Our general
specification can be expressed as:

Attitudes, ., = a, + X';.,8 + Z', v + 0Immig?, +¢;. (3.2)

where Attitudes, ., is a dummy variable equal to one if individual i living in the
zip code (or buffer area) » of the administrative location » (i.e. municipality or dis-
tricts)3® has a positive attitude towards immigration, as defined by the indicators ENI
(enriches identity), MEB (enriches economy), NTM (not too many immigrants), and
NLL (should not learn Luxembourgish). X, . , is a set of individual covariates which
includes the foreign background and other demographic characteristics, Z, , is a set of
zip-code or buffer level average characteristics, «, is a fixed effect that absorbs potential
confounding heterogeneity at the level of the administrative location r, and ¢; . , is the
error term. Alternatively, ImmiggT can quantify either the proportion of immigrants
from a designated group of origin nations O residing in neighborhood z, represented

as ]\4;3“’—2;;2;0, or the count of recent immigrants from O, denoted as AMZ, ,,,. **

We begl'n our analysis by using a linear probability model to estimate Eq. (3.2).
However, a common issue in the literature on neighborhood effects is the potential for
endogeneity in the composition of the neighborhood. This is because both migrants
and natives choose where they live to optimize their well-being. For example, migrants
may prefer areas where the population is more welcoming towards immigrants. In
Luxembourg, where housing is scarce and expensive, finding suitable accommodations
can be a daunting task for newcomers. While individuals may be able to choose
the canton or municipality in which they live, selecting an exact residence is often
challenging, if not impossible. To mitigate endogeneity concerns, we restrict our
main neighborhood definition to the zip code (street) of residence, where variations in

population composition are more likely to be quasi-random for a given administrative

33 The index r denotes the 102 municipalities in Luxembourg, which serve as the smallest admin-
istrative units within the country. For the two largest municipalities, namely Luxembourg and Esch-
Sur-Alzette, r undergoes further disaggregation to signify distinct city districts. To address potential
concerns regarding the granularity of location information and the potential breach of respondent
anonymity, we are permitted to observe pseudonymous identifiers for both r and 2. These pseudonymous
identifiers facilitate the computation of origin-specific population counts by zip code, as well as a range
of zip code-specific characteristics detailed in Appendix 3.4.1. Furthermore, these identifiers allow us to
associate each zip code with its corresponding municipality or district, enabling the incorporation of the
relevant fixed effect.

34 In Appendix 3.E, we consider a similar specification but focus on the role of the birthplace composition
of the work force of their main employer. For this regression analysis, our sample is limited to respondents
who are employed.
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unit (Bayer et al., 2008). Controlling for locality level fixed effects, we exploit the
variation between zip codes within administrative localities (r).

It can still be argued that people with similar characteristics decide to live in close
proximity (Goux & Maurin, 2007; Manski, 1993). This becomes especially evident when
we broaden the neighborhood definition to encompass a larger area. While this expan-
sion might yield more accurate measurements of local immigration exposure, it also
intensifies concerns related to endogeneity. To address these concerns, some studies
use close neighborhood characteristics to study individual attitudes or social/economic
outcomes, but also use additional sources of exogenous variation such as the allocation
of public housing or resettlement programs as instrumental variables (Algan et al.,
2016; Katz et al., 2001; Kling et al., 2007; Oreopoulos, 2003). In this study, we use an
instrumental variable approach that relies on Bartik-type instruments (Bartik, 1991),
even when limiting the buffer size to the zip code of residence.

Our instrumental approach involves two steps. First, we allocate the total stock
of immigrants from each origin o across zip codes based on their shares at an initial
period. For this, we use social security data from 2010.3° The predicted number of
migrants from origin o, living in the zip code area z of locality r in 2020 is given by:

o
MZ,T,QOIO
o
Zz’,r’ Mz’,r’,QOlO

— B
Mz,r,2020 -

X Z M 1 20205 (3.3)

2!

where the second term signifies the overall immigrant population from the origin
country o during the survey year 2020 (referred to as the “shift” component), and the
first term encapsulates the dispersion of these immigrants across zip codes z in the
year 2010 (termed the “share” component).

In the second step, we aggregate these origin-specific stocks over groups/regions
O and (Olivide by the total population in area z, P, , 5020, to construct an instrument for
Immig,:

o
—— O > _oco M 1 2020
Immig,, = .

(3.4)

Pz,r,2020

We note that the overall population figure might also be susceptible to endogeneity for
a couple of reasons. Firstly, it encompasses the migrant population itself, and secondly,
local residents might choose to relocate to regions with lower migrant proportions.
Nevertheless, within a constrained housing market like Luxembourg’s, where virtually
all housing units are occupied, the total population effectively mirrors the available
housing stocks in the zip codes or buffer zones denoted by 2. In addition, our survey
data show that very few of the natives express a preference to avoid a neighbor of a
particular origin or with a foreign background.?® However, we recognize that we are
unable to rigorously assess the strength of the exogeneity assumption on the initial
shares as suggested by Goldsmith-Pinkham et al. (2020), given that we do not have any

35 While this data comes with compatibility issues with respect to the 2020 data as mentioned above,
for the instrument we refrain from using more reliable STATEC data as it would involve a double-
prediction process, which makes it difficult to recover proper standard errors. Utilizing the observed
allocation data from 2002, the earliest year accessible in the social security database, proves effective
in instrumenting the current allocation of European immigrants. However, the 2002 shares exhibit
weak predictive capability for the allocation of non-European immigrants, particularly those who have
primarily arrived in recent years. Thus, the 2010 data would be the best available choice.

36 We use this information in a robustness check in order to assess the relevance of this “native flight”
channel.
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time variation in our outcome variable.3” Our shift-share approach therefore mainly
serves as a robustness check by an alternative measure of immigration exposure.

In our regression of attitudes on changes in immigration (AM ST’2020), we employ
the predicted variations in immigration derived from Eq. (3.1), akin to a shift-share
approach. It is thus essential to consider the added uncertainty inherent in these
predictions, as it could introduce bias to the estimated standard errors of our ”"gener-
ated regressors® of interest (Wooldridge, 2002). Given that assessing the prediction’s
accuracy is unfeasible, rectifying the variance-covariance matrix analytically is not
possible. To address this, we utilize a bootstrapping technique, involving repetitive
re-sampling of the data with replacement across an extensive number of iterations.
This procedure, with the sampling variation, generates a distribution of the standard
errors and allows to compute bootstrapped estimates.

3.4 Results

This section presents the main findings of our empirical research. First, we use OLS
regressions to examine the importance of socio-demographic factors in shaping atti-
tudes toward immigration, with a particular focus on respondents’ foreign background.
Although our dependent variable is binary, we opt for a linear probability model (rather
than a non-linear model based on a logit or probit) which allows a simple and direct
interpretation of the estimated coefficients as well as a comparison between our altern-
ative models. In practice, the linear probability model and the non-linear models tend
to produce similar marginal effects when the values of the independent variables are
close to their mean values (Wooldridge, 2013; Wooldridge & Pischke, 2008).

We show that the foreign background of the respondents is a key determinant of
these attitudes. We then turn our attention to assessing the influence of neighborhood
composition through the implementation of OLS and 2SLS regressions. We find that
exposure to immigrants in the immediate neighborhood has a limited effect on attitudes,
with the exception of recent inflows changing natives’ perceptions of the optimal level
of immigration. Opinions on benefits related to the economy or national identity are
not significantly affected. These results are not specific to any particular subgroup of
native-born respondents, as shown by the extensive heterogeneous analysis in Appendix
3.C.3.

The Influence of Migration Background (OLS). - Table 3.4.1 presents the results
of OLS regressions in which the four dependent variables are regressed on individual
characteristics including gender, age, education, marital and occupational status, reli-
giosity (top panel) and immigrant background (bottom panel). The reference category
includes women born in Luxembourg, aged 35 to 55, with an upper secondary education
and a non-practicing religious attitude (i.e., religiosity = 0). In terms of migration
background, we distinguish between second-generation immigrants (born to at least
one foreign-born parent) and first-generation immigrants from Portugal, neighboring
countries (namely France, Germany, or Belgium), other European Union (EU) member
states, or non-European countries (non-EU).

37 For example, Goldsmith-Pinkham et al. (2020) outline potential diagnostics including testing
correlation with observables that predict changes in the outcome, and checking pre-trends in the
outcome across regions with different immigration shares.

94



Table 3.4.1: Effect of socio-demographic characteristics and migration background (OLS)

ENI MEB NTM NLL
Male 0.027 0.042%* 0.047+%* 0.025
(0.018) (0.019) (0.021) (0.022)
Below35 -0.025 -0.033 -0.056%** 0.017
(0.023) (0.024) (0.027) (0.029)
Abovebs5 -0.004 0.006 -0.021 -0.030
(0.024) (0.026) (0.030) (0.031)
Low educ. -0.140%** -0.092%* -0.057 0.051
(0.036) (0.038) (0.043) (0.045)
College educ. 0.063*** 0.025 0.082%%*%* 0.039
(0.021) (0.023) (0.026) (0.027)
Unemployed -0.050 -0.070* -0.094%*%* -0.095%*
(0.038) (0.041) (0.046) (0.048)
Farmer or blue collar -0.036 -0.061* -0.006 -0.088%*%*
(0.032) (0.035) (0.039) (0.041)
Married 0.007 0.007 0.000 -0.018
(0.020) (0.021) (0.024) (0.025)
Children Below 26 0.007 -0.026 0.004 -0.001
(0.020) (0.022) (0.025) (0.025)
Religiosity -0.005 -0.004 -0.095%%* -0.081%**
(0.019) (0.020) (0.023) (0.024)
Second gen immigrant 0.087** 0.104%** 0.096* 0.015
(0.043) (0.046) (0.052) (0.054)
FR-BE-DE 0.118%** 0.085%* 0.105%** 0.2171%**
(0.033) (0.036) (0.040) (0.042)
PT 0.178%** 0.225%%%* -0.012 0.343***
(0.037) (0.039) (0.044) (0.046)
OtherEU 0.001 0.022 0.002 0.240%%*
(0.043) (0.046) (0.052) (0.054)
NonEU 0.077*%* 0.087#%*%* -0.065%* 0.186%**
(0.026) (0.028) (0.031) (0.033)
Observations 1876 1876 1876 1876

Notes: *** p<0.01, ** p<0.05, * p<0.10. These OLS regressions show the estimates of the correlation of
individual characteristics on opinions toward immigration as captured by the dependent variables ENI
(enriches identity), MEB (enriches economy), NTM (not too many immigrants), and NLL (should not
learn Luxembourgish). The dependent variables are defined as dummies that capture pro-immigration
attitudes towards immigration. The regressions control for a set of zip-code characteristics (immigration
share and predicted change in number of immigrants between 2011 and 2020, log median income,
log share of individuals receiving social benefits, log of population), as shown in Table 3.C.1. All
regressions are based on the full sample (Luxembourg- and foreign-born) and include a locality fixed
effect. Standard errors are clustered at the locality level.

95



All regressions are based on the full dataset and include a locality fixed effect
coupled with a set of controls measured at the zip code level (these effects will be
discussed later): the share of foreign-born residents in 2020, the predicted change
in the foreign-born population between 2011 and 2020, the log-transformed level of
median income, the share of individuals receiving welfare, and population size. We
will focus on these variables in the next section.

The top panel of the table shows that pro-immigration sentiments tend to be more
pronounced among male respondents, with significant associations with attitudes
related to the economy and the level of immigration. Education also emerges as an
influential factor: compared to the reference groups of secondary school graduates,
respondents with lower levels of education demonstrate significantly lower perceptions
of the benefits of immigration to the national identity and the economy, while tertiary
education is positively correlated with the perceived level of immigration. Age, marital
status and having children, on the other hand, do not seem to be significantly correlated
with opinions, except for those aged 35 and under, who are more likely to believe there
are too many immigrants in Luxembourg. Those who are unemployed or employed
in low-skilled occupations also show reduced pro-immigration attitudes. Religiosity
emerges as a notable factor, particularly associated with lower pro-immigrant and more
assimilationist views. In Appendix 3.C.3, we show that these effects are sometimes
more pronounced among natives.

More importantly, the bottom panel of the table highlights how attitudes towards
immigration are correlated with respondents’ own foreign background. Compared
to individuals with no foreign background, being a second-generation immigrant is
positively related to perceived benefits of immigration: the probability of viewing
immigrants as culturally and economically beneficial increases by 8.7 to 10.4 percentage
points (henceforth pp). Given that the average likelihood of these positive attitudes
for native-born respondents is about 75% (as shown in table 3.B.1), these effects
are important. This group is also more likely (by 9.6 pp) to say that the number of
immigrants is appropriate, which is noteworthy given that the average probability is
54.5%. However, there is no difference between second-generation immigrants and other
natives when asked whether immigrants should be required to learn Luxembourgish.

These effects are even more pronounced among first-generation immigrants. Re-
spondents born in Portugal are 17.8 to 22.5 pp more likely than the native reference
group to believe that immigration is culturally and economically beneficial. This dif-
ference corresponds to 11.8 and 8.5 pp for respondents born in bordering countries
(denoted by FR-BE-DE), and 7.7 and 8.7 pp for those born in non-European countries.
Interestingly, among respondents born in other European Union Member States, the
difference with the native born is not statistically significant, except for their attitude
towards immigrants’ need to learn Luxembourgish.

Regarding opinions on the optimal level of immigration, the probability of consider-
ing the current level of immigration to be appropriate is higher among respondents
from bordering countries. However, there is no significant difference between natives
and those born in Portugal or in other (non-bordering) EU Member States, while being
born in a non-EU country reduces this probability by 6.5 percentage points.

Finally, all first-generation immigrants are more likely to think that immigrants
should not be obliged to learn Luxembourgish. The largest difference (34.3 pp) is
observed among respondents born in Portugal, followed by those from other European
Union countries (24.0 pp), bordering countries (21.1 pp) and the rest of the world (18.6
pp). It should be noted that these differences are substantial, given that the average
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probability is 29.3% within the full sample.

In sum, our findings reveal a strong correlation between attitudes toward immig-
ration and sociodemographic characteristics, consistent with previous research by
Drazanova et al. (2022), Facchini and Mayda (2017) and Hainmueller and Hopkins
(2014). In particular, we emphasize that the respondent’s foreign background emerges
as a key determinant of these attitudes, extending the contributions of Bursztyn et al.
(2024) and Gihleb et al. (2022). In particular, being born in Portugal and neighboring
countries increases pro-immigration sentiments among residents.

The Impact of Local Exposure to Immigration (OLS and 2SLS). - Table 3.4.2
shows the results of OLS and IV regressions where our four different dependent
variables are regressed on the share of immigrants at the zip code level. Columns
(1)-(4) use the full sample of respondents (as in Table 3.4.1), columns (5)-(8) restrict
the sample to Luxembourgish respondents, and columns (9)-(12) restrict the sample to
foreign-born respondents. Panel (a) presents the OLS results for the total immigrant
share, while in Panel (b) we focus on recent immigrants who arrived within the last
decade. In Panel (c), we return to the overall immigrant share and adopt the shift-share
IV methodology outlined in Section 3.3. In all of these regressions, we control for local
fixed effects, individual characteristics including immigrant background, and the range
of zip code characteristics detailed in Table 3.4.1.

Analysis of Panel (a) reveals that the association between the share of immigrants
in the neighborhood and pro-immigration sentiments is negative in most specifications
(at least in the full and native samples), albeit statistically insignificant, regardless of
the dependent variables and the population under study. This result is confirmed in
the 2SLS regression in Panel (c). In Panel (b), we shift our focus to recent immigrants,
in particular, those who arrived in the last decade. Standard errors are computed
using bootstrapping techniques. An increase of 10 new immigrants in the zip code
leads to a substantial 27 percentage point decrease in the probability of perceiving the
number of immigrants as reasonable (NTM).3® Caution is needed in interpreting these
results, as the number of recent immigrants is a constructed proxy. However, given the
fact that the average probability equals 54.5%, these results suggest that exposure to
recent immigration may have a pronounced effect on this dependent variable compared
to the overall share of immigrants.

We infer that recent immigration inflows in the immediate neighborhood may
contribute to increased concerns among natives about the optimal level of immigration.
However, these effects do not manifest themselves in immigrants’ perceptions (last
four columns). Moreover, neither the share of immigrants nor the number of recent
immigrants is significantly associated with other pro-immigration attitudes. This
includes perceptions of the cultural and economic benefits of immigration as well as
views regarding learning the local language.

In Appendix 3.C.3, we delve into the full sample and introduce an interaction term
between the zip code-level immigrant share and certain individual characteristics,
including advanced age, education, economic inactivity, and foreign background. Most
of these interactions are not statistically significant at the 5% level. The negative effect
of immigration on the opinion about immigration levels is slightly larger among older

38 Without boostrapping, the standard error is 0.010 and the estimate is significant at the 1% threshold.
When the number of boostrap replications is greater than 100, the standard error reaches 0.012 and the
coefficient remains significant at the 5% level. This result is maintained when the number of bootstrap
replications is further increased, as shown in Appendix 3.C.4.
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(aged 55 and over), low-skilled and inactive respondents, although these interactions
are imprecisely estimated. In the same appendix (3.C.3), we show the results of a
similar heterogeneous analysis on both the samples of native-born and immigrant.
Remarkably, the results are identical. These results underline the robustness of our
results presented in Table 3.4.2 across all respondent subgroups.

In Luxembourg, a country with a long history of immigration where migrants have
become an integral part of the social fabric, our research shows that proximity to
immigrants of different origins does not have a discernible effect on attitudes towards
immigration. This might be interpreted as a lack of strong evidence for either the con-
tact or the conflict theory at work. The absence of a negative effect on pro-immigration
attitudes may also be related to the strong complementarities between immigrants and
natives in the labor market (Verheyden et al., 2024). This is consistent with Bauer et al.
(2000), who find that selection of immigrants based on labor-market needs encourages
more positive attitudes towards immigration.

Native Flight Concerns. — A bias that could lead to an underestimation of the negat-
ive impact of local exposure to immigration on pro-immigration opinions is the “native
flight” phenomenon (Alesina & Tabellini, 2022). This situation occurs when natives
or other groups of residents who have negative attitudes towards recent immigrants
decide to move to another neighborhood with fewer immigrants within Luxembourg, or
even decide to reside abroad in the Greater Region and commute to work on a daily
basis (Boesen, 2020). In our specific context, this phenomenon may be unlikely due to
the lack of hostility towards immigrants — remember that a large majority of the popu-
lation believes that immigration enriches the identity of the country and is beneficial
to the economy — and due to the tightness of the housing market in Luxembourg.

To more explicitly assess the plausibility of “native flight,” we use an additional sur-
vey question asking whether respondents would prefer to avoid a neighbor who belongs
to a particular ethnic minority group. In Panel (a) of Figure 3.4.1, we observe that less
than 10% of respondents report such a preference. We also regress the likelihood of
expressing a preference to avoid a neighbor of a particular group on our explanatory
variables. Panel (b) shows 95% confidence intervals around the OLS estimates. The
results show that, regardless of the sample under consideration, respondents who
express a preference to avoid a neighbor of a particular group do not consistently reside
in areas with higher immigration. Moving to Panel (c), the 2SLS estimates are plotted
and shown to be not significant. Finally, in Panel (d), changes in immigration also have
no significant effect on our constructed avoidance indicator.
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Robustness to the Neighborhood Definition. — Focusing on the opinion on the
level of immigration (NTM) that shows significant associations with the recent inflows
of migrants, we test whether this effect is influenced by the definition of the neigh-
borhood. In the top panel of Figure 3.4.2, we focus on the effect of the total share of
immigrants and the number of recent immigrants on the probability that native-born
respondents consider the number of immigrants to be reasonable in the native sample.
We standardize the immigration share or flow measured at different buffer levels by
the number of zip codes included in each buffer. This ensures that all estimates are
comparable, as they capture the effect of increasing the average immigration share or
number of recent immigrants per zip code in the close or extended neighborhood.

We compare the effect obtained at the zip code level with that obtained when we
include immigrants living in streets with a centroid within 0.5, 1, or 3 kilometers of
the respondent’s zip code. The insignificant effect of the total share of immigrants is
maintained in all specifications. When focusing on the number of recent immigrants,
the only negative and significant change emerges when restricting the variable of
interest to the zip code (as seen before). The effect becomes positive and significant in
the 3 km specification. On average, a zip code in Luxembourg corresponds to a street
a few hundred meters long. In rural areas, adding zip codes with a centroid within
3 km can delineate an area of 12 to 20 km squared. Thus, although the result could
be seen as confirming the contact theory (Allport, 1954), increasing the buffer size
to 3 kilometers could introduce endogeneity because immigrants are more likely to
choose broad locations where the incumbent population is more welcoming, which is
practically impossible when focusing on a particular zip code.

The bottom panel of Figure 3.4.2 zooms in on the estimates obtained with a radius of
0.5, 1, and 3 kilometers and distinguishes between the effect obtained in the full, native,
and immigrant samples. The positive effect in the 3 km specification is significant only
in the native sample. Again, this result should be treated with caution, as immigrants
are more likely to choose wide locations where natives are more welcoming. Therefore,
we conclude that the results obtained from focusing on the respondent’s immediate
neighborhood are more convincing.
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Figure 3.4.2: Robustness to the definition of the close neighborhood Effect of immigration on
NTM
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Heterogeneity along the Skill vs. Cultural Dimension. — An important insight
that emerges from the existing literature on attitudes toward immigrants is that the
effect tends to be driven by culturally distant and/or economically vulnerable immigrant
subpopulations. To understand whether this is the case in our setting, we decompose
the immigrant shares and counts along two dimensions in Table 3.4.3. In Panels (a) and
(b), we distinguish between EU and non-EU immigrants as a proxy for cultural distance.
EU immigrants are defined as immigrants born in a European Union member state,
while non-EU immigrants are those born elsewhere. In Panels (c), we distinguish
between low-income and high-income immigrants and compute their share in the
population.?® Low-income immigrants are defined as foreign-born individuals with
income levels in the bottom quartile of the immigrant income distribution. High-income
immigrants are those with income levels in the top quartile. These results can only be
computed with OLS regressions because our Bartik instrument is not strong enough to
predict the actual level of immigrant subpopulations. However, to mitigate endogeneity
concerns, we control for the share of high- and low-income natives in the zip codes and
for nativity dummies.

Panel (a) shows that the effect of the share of non-EU immigrants on the attitude
towards the country’s immigration level is weakly significant (at the 10% level) in the
native-born sample, while that of the share of EU immigrants is insignificant. In Panel
(b), the coefficient associated with the number of recent non-European immigrants is
four times larger than that of recent European immigrants in the native-born sample,
although the estimate is not statistically significant. No such level difference is observed
in the foreign-born sample. Recall that the number of recent migrants is imputed
using national growth rates of the immigrant population by origin over the past decade,
combined with origin-specific shares by zip code from 2011 (see Eq. (3.1)). Because the
size and origin mix of non-European immigration has changed dramatically over the
past decades, the 2011 shares have less predictive power. Hence, the effects in Panels
(a) and (b) are imprecisely estimated. However, they provide suggestive evidence that
local exposure to non-European immigration may reduce natives’ perceptions of the
optimal level of immigration.

In Panel (c), the coefficient associated with the immigrant share is also negative
and stronger for low-income immigrants, although it is insignificant in the full sample
and when focusing only on the native-born. Turning to the sample of immigrant
respondents, the share of low-income immigrants reduces the likelihood of having a
pro-immigrant attitude, which is statistically significant at the 10% level. Our results
suggest that exposure to these groups may influence perceptions of optimal immigration
levels among earlier cohorts of immigrants (mostly Europeans), but not among natives.

39 Without accurate data on the distribution of immigrants by income in 2011, we cannot proxy the
number of recent immigrants by income quartile.
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Table 3.4.3: Heterogeneity along the cultural vs. economic dimensions —
Effect of neighborhood exposure on NTM (OLS estimates)

(1) (2) 3)
Full sample Native-born Foreign-born
Panel a
EU share -0.110 -0.052 -0.039
(0.158) (0.327) (0.155)
Non-EU share -0.132 -0.663* -0.026
(0.125) (0.344) (0.144)
Panel b
A EU (2011-20) 0.003 -0.012 0.005
(0.005) (0.017) (0.006)
A Non-EU (2011-20) -0.008 -0.045 0.006
(0.009) (0.039) (0.009)
Panel ¢
Low-inc share -0.579 -0.655 -0.668*
(0.363) (0.743) (0.392)
High-inc share -0.179 -0.254 -0.080
(0.130) (0.287) (0.138)
Observations 1877 487 1390
Controls Yes Yes Yes
FE Yes Yes Yes

Notes: *** p<0.01, ** p<0.05, * p<0.10. The regressions show the estimates
of the effect of immigration on opinions toward immigration as captured by the
dependent variable NTM (not too many immigrants). The first column uses the
full sample of respondents, column (2) restricts the sample to native respondents,
the last column restricts the sample to foreign-born respondents. EU share is the
proportion of immigrants born in the European Union and living in a zip-code,
relative to the total zip-code population. Non-EU share is the the proportion of
those born outside the European Union. Low-income immig is the proportion of
immigrants belonging to the bottom quartile of the immigrants’ income distribution
over the total zip-code population, while High-income immig is the proportion of
immigrants with a higher income than the bottom quartile of the immigrants’ in-
come distribution. A EU (2011-2020) and A Non-EU (2011-2020) are the predicted
changes in the counts of EU and Non-EU immigrants by zip-code. The regressions
control for a set of individual-level characteristics (gender, age, education level,
being married, having children, blue collar or farmer, being religious, being un-
employed, migration background and when the sample includes the foreign-born,
origin dummies) as well as a set of zip-code characteristics (log median income, log
share of individuals receiving social benefits, log of population). The regressions
in Panel (c¢) include the share of low-income Luxembourg-born, therefore the refer-
ence category for Low-income immig and High-income immig is the proportion of
native-born with a higher income than the first quartile of the immigrant income
distribution. All regressions include a locality fixed effect. Standard errors are in
parentheses. Panel (a) and Panel (c) report cluster robust standard errors. Panel
(b) reports bootstrapped standard errors.
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3.5 Conclusion

Combining survey data on attitudes toward immigration with social security records,
we examine the determinants of pro-immigration sentiment in Luxembourg. With a
substantial history of immigration and over 74% of the population with a migration
background, Luxembourg provides an ideal setting for our investigation. Our sample
includes native-born residents as well as first- and second-generation immigrants,
giving us a comprehensive picture of attitudes toward immigration. Our focus is on
the influence of foreign background and local exposure to immigrants, as measured by
factors such as the proportion of immigrants or the number of recent immigrants in
each respondent’s immediate neighborhood.

Our study provides valuable insights into the complex interplay of factors that
shape attitudes toward immigration in an affluent, highly diverse, and multicultural
society. Overall, a large majority of respondents acknowledge that immigration enriches
Luxembourg’s national identity, has a positive impact on the economy, and is not too
large. Key findings include the central role of the respondent’s foreign background
in shaping such attitudes. We find that second-generation immigrants are more
pro-immigration than those without immigrant background. Specifically, second-
generation immigrants are significantly more positive about the cultural and economic
contributions of immigration than are other natives. Pro-immigration attitudes are
even more pronounced among first-generation immigrants. In particular, Portuguese
immigrants, the largest country of origin, have the most positive attitudes towards
the identity and economic effects of immigration, followed by non-EU immigrants and
immigrants from bordering countries. Interestingly, with regard to the attitude towards
the current level of immigration, we find a positive association with second-generation
and first-generation background from bordering countries, but negative attitudes
among non-EU immigrants. Immigrants from Portugal and other EU countries show
no discernible differences to native-born on this question.

Our research also shows that exposure to immigration in the immediate neighbor-
hood has little effect on the perceived cultural and economic benefits of immigration.
However, local exposure to recent immigration flows influences attitudes about the
optimal level of immigration among natives. A plausible rationale for these findings
lies in the concept that embracing diversity and multiculturalism requires time for
mutual adjustment by newcomers and their host community. We further provide sug-
gestive evidence that natives’ perceptions of the optimal level of immigration are mostly
influenced by local exposure to non-European immigrants. However, the absence of
long-lasting effects associated with the total share of immigrants suggests that ongoing
interactions with non-EU immigrants may gradually mitigate the potential emergence
of anti-migration sentiments over a decade or so.
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Appendix

3.A Sample selection and representativeness

We recognize that our analysis is based on double selection: first, selection into respond-
ing to the survey; second, selection into consenting to linking the survey responses to
the respondent’s administrative data in the IGSS. This section discusses similarities
and differences of the selected sample to the full survey sample and when the sample
is weighted by population weights as discussed in Bienvenue et al. (2021).4° Figure
3.A.1 shows the shares in each sample by background characteristics, in our analysis
sample (“consent”) as well as the weighted and unweighted shares in the full sample.

Male Children<26
l l l l
I I
Below35 Religious
I [ l
] I
Above55 LU
— I
| [
Low educ. Second gen.
[ l ]
| .
Unemp. FR-BE-DE
[] 1]
Farmer OtherEU
I []
| I
Married NonEU
l l l l
0 2 4 6 8 0 2 4 6 8
I Weighted Unweighted [ Consent

Figure 3.A.1: Differences in covariate distribution in weighted, unweighted and consent
sample

Most strikingly, the graph shows that non-EU nationals were oversampled in the
survey, while the Luxembourg-born without any migration background (“LLU”) are
undersampled. We further observe higher shares of married respondents and those

40 These population weights are only valid for the full sample, and are calculated by response rates
and target rates in the population.
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with children, while older individuals and those with lower educational background
are undersampled. Some differences between the unweighted survey sample and the
consent sample also emerge, albeit to a smaller extent.

To further investigate how selection into consent is correlated with these socio-
demographic characteristics, Figure 3.A.2 provides estimates of the unconditional
mean of the consent variable by each covariate. Respondents that consented to the use
of their social security data are significantly more likely to be male, younger than 35,
unemployed, have children, and be from a non-EU background. On the other hand,
they are less likely to be born in Luxembourg to Luxembourgish parents.

Male

Below35

Low educ.

Unemp.

Farmer
Married
Children<26

Religious

LU

Second gen.

FR-BE-DE

OtherEU
NonEU
-2 -1 0 A 2

o Weighted Unweighted

Figure 3.A.2: Selection into consent by covariates (unconditional mean)

Given the importance of migration (and native) background in our analysis, we
further show how consent is correlated with the outcome variables of interest by origin.
The coefficients in Figure 3.A.3 are based on linear regressions of the consent variable
on each outcome and the full set of sociodemographic variables. The results show
that native respondents and those from the bordering countries who believe that
immigrants enrich the identity of the country are more likely to agree to using their
social security data. On the other hand, Luxembourgish and non-EU citizens that
believe that immigrants make the economy better are more likely to consent. Other
attitudes are not strongly correlated with giving consent for any group.

While these results imply selection into consent by certain sociodemographic char-
acteristics and some dimensions of attitudes, it is reassuring that this selection is not
consistent among all groups and overall attitudes. Nevertheless, the empirical analysis
should be interpreted cautiously with these limitations in mind.
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LU Second gen

Enrich the national identity (ENI) ; [ — Enrich the national identity (ENI) S ——
Make the economy better (MEB) 3 [——— Make the economy better (MEB) _3°_
Not too many immigrants (NTM) 3_"_ Not too many immigrants (NTM) _3"_
Do not need to learn the language (NLL) _°:_ Do not need to learn the language (NLL) _°3_
-1 0 A 2 3 -4 -2 0 2 4
PT FR BE DE
Enrich the national identity (ENI) 0 Enrich the national identity (ENI) 3 T —
Make the economy better (MEB) 3 Make the economy better (MEB) 3
Not too many immigrants (NTM) —3°— Not too many immigrants (NTM) _3°_
Do not need to learn the language (NLL) _39_ Do not need to learn the language (NLL) _ei_
-1 0 A 2 3 -2 0 2 4
Other EU Non-EU
Enrich the national identity (ENI) I — : Enrich the national identity (ENI) +
Make the economy better (MEB) —°—3 Make the economy better (MEB) 3 P S
Not too many immigrants (NTM) —°3— Not too many immigrants (NTM) _3°_
Do not need to learn the language (NLL) + Do not need to learn the language (NLL) +
-4 -2 0 2 -1 0 A 2

o Weighted Unweighted

Figure 3.A.3: Selection into consent by attitude (conditional mean)

3.B Summary statistics

Table 3.B.1 provides descriptive statistics, distinguishing between the four dependent
variables used in our empirical analysis (top panel), individual characteristics (middle
panel), and neighborhood characteristics (bottom panel)

3.C Additional results

This section presents some supplementary results obtained when estimating Eq. (3.2).

3.C.1 Effect of migration background: Results for controls at
the zip-code level

Table 3.4.1 showcases our regression of pro-immigration attitudes against individual

attributes, while also accounting for neighborhood-level average characteristics cal-

culated based at the zip code level. The influence of the latter is detailed in Table
3.C.1.
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Table 3.B.1: Summary statistics

Full sample Born in Lux Immigrant
Outcome Variables
ENI 0.83 0.77 0.85
(0.376) (0.418) (0.358)
MEB 0.81 0.76 0.83
(0.393) (0.426) (0.379)
NTM 0.71 0.74 0.70
(0.453) (0.438) (0.458)
NLL 0.35 0.18 0.42
(0.478) (0.381) (0.493)
Individual Variables
Male 0.52 0.52 0.52
(0.500) (0.500) (0.500)
Below35 0.29 0.32 0.28
(0.452) (0.466) (0.447)
Above55 0.24 0.35 0.20
(0.429) (0.479) (0.403)
LS 0.08 0.07 0.08
(0.270) (0.261) (0.273)
HS 0.61 0.48 0.66
(0.488) (0.500) (0.475)
Unemployed 0.06 0.02 0.07
(0.231) (0.124) (0.256)
Farmer or blue collar 0.10 0.05 0.11
(0.295) (0.228) (0.314)
Married 0.61 0.50 0.65
(0.488) (0.500) 0.477)
Children Below 26 0.45 0.32 0.49
(0.497) (0.468) (0.500)
Religious 0.67 0.68 0.66
(0.472) (0.468) (0.473)
Second gen immigrant 0.05 0.21
(0.227) (0.406)
FR-BE-DE 0.11 0.15
(0.316) (0.359)
PT 0.10 0.14
(0.302) (0.344)
OtherEU 0.06 0.08
(0.230) (0.264)
NonEU 0.47 0.64
(0.499) (0.481)
Neighborhood Variables
Imm share zip 0.58 0.48 0.62
(0.195) (0.174) (0.187)
Log Median Income 8.40 8.44 8.38
(0.325) (0.298) (0.332)
Log Revis Beneficiaries 1.54 1.31 1.62
(1.183) (1.090) (1.205)
Log Population 5.34 5.20 5.38
(0.810) (0.803) (0.807)
Observations 1954 511 1443
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Table 3.C.1: Effect of zip-code level characteristics on pro-immigration attitudes (OLS)

ENI MEB NTM NLL
Imm share zip -0.007 -0.014 0.167 -0.032
(0.084) (0.090) (0.102) (0.106)
A Imm -0.005 -0.004 -0.007* -0.002
(0.003) (0.004) (0.004) (0.004)
Log Median Income -0.019 -0.003 -0.078 -0.007
(0.047) (0.050) (0.057) (0.059)
Log Revis Beneficiaries -0.022% -0.010 -0.003 0.002
(0.013) (0.014) (0.015) (0.016)
Log Population 0.021 0.021 0.024 -0.026
(0.017) (0.018) (0.020) (0.021)
Observations 1876 1876 1876 1876
Individual controls v v v v

Notes: ¥** p<0.01, ** p<0.05, * p<0.10. The regressions show the estimates of the effect of
zip-code level characteristics on opinions toward immigration as captured by the dependent
variables EI, MEB, NTM, NLL. The dependent variables are defined as dummies that capture
positive, more tolerant and less assimilationist opinions towards immigration. The regressions
control for a set of individual-level characteristics (gender, age, education level, being
married, having children, blue collar or farmer, being religious, being unemployed, migration
background and origin dummies). All regressions are based on the full sample (Luxembourg-
and foreign-born) and include a locality fixed effect. Standard errors are clustered at the
locality level and bootstrapped when focusing on the number of recent immigrants.
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Figure 3.C.1: OLS effects of individual level characteristics on attitudes

Heterogeneity Analysis: Interaction with individual level
characteristics

In this section, we add an interaction term between the share of immigrants and the
recent immigration at the zip code level and some individual characteristics capturing
old age, education, inactivity, and immigration background. We do not find evidence
that any of this groups drive the effects.
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Interactions with shares of immigrants
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(a) Effect of immigrant share: Heterogeneity analysis with age (Above 55 Years Old).
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(b) Effect of recent immigrant waves: Heterogeneity analysis with age (Above 55 Years Ol1d).

Figure 3.C.2: Heterogeneity analysis: Interaction with age
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Interactions with shares of immigrants
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(b) Effect of recent immigrant waves: Heterogeneity analysis with low education

Figure 3.C.3: Heterogeneity Analysis: Interaction with education
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Figure 3.C.4: Heterogeneity analysis: Interaction with inactivity in the labor market
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(a) Effect of immigrant share: Heterogeneity analysis with inactive status in the labor market
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(b) Effect of recent Immigrant Waves: Heterogeneity analysis with with inactive status in the labor
market
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Interactions with share of immigrants
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(c) Effect of immigrant share: Heterogeneity analysis with origin (Portuguese)
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(d) Effect of recent immigrant waves: Heterogeneity analysis origin (Portuguese)

Figure 3.C.5: Heterogeneity analysis: Interaction with origin (Portuguese)
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Interactions with share of immigrants
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(a) Effect of immigrant share: Heterogeneity analysis with origin (FR-BE-DE)
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(b) Effect of recent immigrant waves: heterogeneity analysis origin (FR-BE-DE)

Figure 3.C.6: Heterogeneity analysis: Interaction with origin (FR-BE-DE)
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Interactions with share of immigrants
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(a) Effect of immigrant share: Heterogeneity analysis with origin (Other EU)
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(b) Effect of recent immigrant waves: Heterogeneity analysis origin (Other EU)

Figure 3.C.7: Heterogeneity analysis: Interaction with origin (Other EU)
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Interactions with share of immigrants
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(a) Effect of immigrant share: Heterogeneity analysis with origin (Other EU)
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(b) Effect of recent immigrant eaves: Heterogeneity analysis origin (Other EU).

Figure 3.C.8: Heterogeneity analysis: Interaction with origin (Non-EU)
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Interactions with share of Immigrants

| ENI | | MEB
B
Second generation immigrant=1 # Immig share zip
NTM | | NLL
-~ = g & = &
Second generation immigrant=1 # Immig share zip
=1 by 0 5 | =i5 0 :5
o Lux Immigrants

(a) Effect of immigrant share: Heterogeneity analysis with origin (Second generation immigrant)

Interactions with Immigration (predicted)
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(b) Effect of Recent immigrant waves: Heterogeneity analysis origin (Second generation immigrant).

Figure 3.C.9: Heterogeneity analysis: Interaction with origin (Second generation immigrant)
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3.C.4 Bootstrapped standard errors

Table 3.C.2 provides estimates of the effect of changes in the number of immigrants at
the zip code level on NTM, with alternative numbers of bootstrap replications.

Table 3.C.2: Effect on NTM with alternative numbers of bootstrap replications

(1) (2) 3) 4)
No bootstrap 150 replications 300 replications 500 replications
Panel a
A Immig (2011-2020) -0.027#** -0.027** -0.027%* -0.027%**
(0.010) (0.012) (0.012) (0.012)
Observations 487 487 487 487
Panel b
A Immig share (2011-2020) -5.740%** -5.740%* -5.740%* -5.740%*
(2.094) (2.313) (2.385) (2.486)
Observations 487 487 487 487
Controls Yes Yes Yes Yes
FE Yes Yes Yes Yes
Sample Lux Lux Lux Lux

Notes: *** p<0.01, ** p<0.05, * p<0.10. The regressions show the estimates of the effect the predicted
change in immigration proxies on NTM. The dependent variable indicates tolerance with respect to the
number of immigrants in the country. All the regressions restrict the sample to native respondents.
Panel (a) shows the effect of the predicted change in the counts of immigrants by zip-code, between
2011 and 2020. Panel (b) shows the effect of the relative predicted change in immigration standardized
by the total zip-code population. Col. (1) reports cluster robust standard errors. The other columns
report bootstrapped standard errors. In Col. (2) the number of bootstrap replications is set to 150, in
Col. (3) to 300 and in Col. (4) to 500. All regressions control for a set of individual-level characteristics
(gender, age, education level, being married, having children, blue collar or farmer, being religious, being
unemployed, migration background) as well as a set of zip-code characteristics (log median income, log
share of individuals receiving social benefits, log of population).
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3.D Pro-immigration index

We also develop a pro-immigration index (labeled Pro-immig) that summarizes the
immigration views expressed in the survey. To construct this index index, we use the
Likert scaling method, creating a 4-point index for each question before aggregating
them. For statements such as "Immigration enriches the country’s identity,” "Immig-
rants in Luxembourg improve life there,” and "Luxembourg relies on immigrants to
maintain its economy and social protection system,” we assign a value of four for full
agreement, three for partial agreement, two for partial disagreement, and one for
full disagreement. Conversely, for the statement "There are too many immigrants in
Luxembourg,” we assign a value of one for full agreement and four for full disagreement.
Our Pro-immig index is the sum of these four indices. Respondents who did not answer
or said they did not know are treated as missing values. Stylized perceptions of the
pro-immigration index are consistent with those of economic and cultural perceptions
of immigration. In addition, we show that the empirical analysis of the determinants
of the Pro-immig index mirrors that of the ENI and MEB variables.

3.E Exposure to immigration at the workplace

In this section, we adopt a comparable specification to that in Eq. (3.2), with a specific
emphasis on the influence of the birthplace composition of the workforce within the main
employing firm. Thus, the variable Immig,; represents the proportion of immigrants
in the total workforce of firm f of individual i as of 2020. For this regression analysis,
we narrow our sample to respondents who are employed. This adjustment results
in a sample size reduction by half compared to the one used in our baseline analysis
(1,876 observations), yielding 947 observations. Given the challenge of identifying an
appropriate instrument for this variable, we solely rely on OLS estimations.

Collectively, our findings do not unveil robust and substantial effects of workplace-
based immigration exposure. Across the entire sample, the presence of immigrants
at the firm level tends to elevate pro-immigration attitudes (ENI and NLL). When
focusing on the native-born subset, a positive impact on MEB emerges, significant at
the 5% level, and primarily driven by European migrants. Results are presented in
Table 3.E.1.

While we have included a comprehensive set of individual and firm-level charac-
teristics, as well as industry fixed effects, the lack of a more robust identification
strategy requires a cautious interpretation of these estimates. Indeed, the estimates
for firm-level exposure shares may be more consistent with the contact hypothesis than
those for neighborhood exposure due to potential selection bias. Another interpretation
to consider, however, is that workplaces may naturally satisfy Allport’s conditions
for effective intergroup contact. Specifically, these conditions include shared goals,
intergroup cooperation, institutional support, and equal status among individuals,
which are more likely to occur in the workplace than in the neighborhood.
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(b) Effect of Individual Level Characteristics on Pro-Immig

Figure 3.D.1: Pro-immigration index
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