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Abstract

This paper investigates how ethnic diversity, measured by immigrants’ nationalities,
influences the well-being of the host country. Using panel data from Germany from
1998 to 2012, we find a positive effect of ethnic diversity on the well-being of German
natives. Our finding is robust to alternative definitions of ethnic diversity and to the
non-random selection of natives and immigrants into regions. The positive effect of
ethnic diversity is stronger for immigrant groups that are culturally and economically
closer to Germany. Consistent with this result, we document the existence of two
mechanisms explaining the influence of ethnic diversity on well-being: productivity –
as captured by immigrants’ skills and assimilation – and social capital – particularly
in relation to the creation of a multicultural environment.
JEL codes: C90, D63, J61
Keywords: Ethnic diversity, subjective well-being, assimilation, multiculturality.

∗We are grateful to two anonymous referees and the Editor Klaus F. Zimmermann for constructive
feedback. We thank Peter Huber, Ruud J. A. Muffels, Jackie Wahba, and participants to the seminar at
Beijing Normal University, IOS Regensburg, Reflect at Tilburg University and WIFO in Vienna for their
useful comments. We are also indebted to Georgios Tassoukis for helping us collecting data from the German
Federal Statistical Office and the statistical offices of the Länder.

†University of Gothenburg – alpaslan.akay@gu.se
‡Princeton University – afconstant299@gmail.com
§University of Southampton – c.giulietti@soton.ac.uk
¶Masaryk University – martin.guzi@econ.muni.cz

1



1 Introduction

As migration from developing to developed regions continues to rise, diversity in the host

countries, observed in terms of ethnicity, language, culture, religion and gender is substan-

tially increasing. Along with other social scientists, economists have also expressed interest

in understanding the impact of immigration and ethnic diversity on the social, economic,

and political outcomes of the host society (e.g., Alesina et al., 1999, Ottaviano and Peri,

2005, Glitz, 2014). Recent works suggest that there are short and long-run effects of ethnic

diversity on several outcomes of both natives and immigrants. On the one hand, and mostly

in the US, ethnic diversity is negatively correlated with social capital or cohesion measured

by trust, altruism, reciprocity, cooperation and civic engagement (e.g., Portes, 1998, Alesina

et al., 1999, Alesina and La Ferrara, 2002, Putnam, 2007). On the other hand, other stud-

ies found that ethnic diversity is either not negatively related to social trust, or it is even

positively correlated to it (e.g., Kazemipur, 2006 for Canada, Sturgis et al., 2011 and Stur-

gis et al., 2014 for the UK, and Stolle et al., 2013 for Germany). Moreover, some studies

found positive effects of ethnic diversity on the labor market outcomes of both natives and

immigrants through gains in productivity (Ottaviano and Peri, 2005, 2006, Trax et al., 2015,

Suedekum et al., 2014, Glitz, 2014) as well as increases in innovation (Hewlett et al., 2013).

However, no study so far has examined the impact of ethnic diversity directly on the welfare

of natives. This paper fills this gap in the literature by investigating how ethnic diversity in

Germany influences the utility of natives using subjective well-being (SWB) as a proxy for

the experienced utility (Frey and Stutzer, 2002, Kahneman and Sugden, 2005).

Germany serves as an important case study for several reasons. First, it is a high immi-

gration country, with immigrants coming from nearly every country in the world. According

to figures from the German Federal Statistical Office, there were 7.5 million foreigners at

the end of 2014, making up about 9.3% of the total population in Germany.1 The ethnic

composition of immigrants changed substantially in the past years and in an uneven manner

across the regions of Germany. This is the result of several factors, including the immigration

of guest workers in the 1960s and 1970s (many immigrants decided to permanently settle

in Germany), the immigration of ethnic Germans (i.e., individuals of German descent born

abroad who moved to Germany), the increased labor mobility within the European Union

(the transition rules imposed after the 2004 EU enlargement were lifted in 2011), and more

recently the waves of refugees and asylum seekers.

1http://www.statistik-portal.de/Statistik-Portal/en/en jb01 jahrtab2.asp. Last access: September 5th

2016. The number of individuals with “immigration background” is much higher, and was approximately
16.4 million, representing about 20.3% of the population (according to the 2014 microcensus). The majority
of people with a migrant background (56%) have also German passport.
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A second important reason of focusing on Germany is that it is home to the German Socio-

Economic Panel (GSOEP), one of the largest and longest-running longitudinal datasets. The

availability of rich and nationally representative panel data is crucial to our analysis, as it

allows us to control for various sources of unobserved heterogeneity. Also, we are able to

match GSOEP with data from the Central Registry of Foreigners – which provides the exact

counts of individuals living in a locality by country of nationality. This allows a precise and

detailed measurement of ethnic diversity.

Some studies using firm data from German regions suggest that natives achieve higher

productivity levels when the workforce is more ethnically diverse. Suedekum et al. (2014)

use administrative records with information on wages, employment and the nationality of

immigrants aggregated at the level of 326 West Germany counties over the period 1996-2005.

They find a strong positive effect of immigrant diversity on both the regional wage and the

employment rates of native workers. Using the same dataset at the establishment level in the

manufacturing and service sectors during the period 1999-2008, Trax et al. (2015) show that

the number of immigrants in the plant or in the region has no significant impact on plant’s

productivity. However, the authors report a positive association between the ethnic diversity

of employees – measured by their nationality – and the productivity in the manufacturing

sector.

Brunow and Blien (2014) explore a potential channel through which the productivity

gains induced by the ethnic diversity of employees are realized. Using German establishment

level data, the authors show that, for a given level of revenues, firms with ethnically diverse

workforce employ fewer workers. Their suggested explanation is that a culturally diverse

work environment produces interactions and positive externalities, and thus relatively less

labor is needed. Based on the same data, Brunow and Nijkamp (2012) show that a culturally

diverse skilled workforce provides a productivity advantage to establishments and increases

their market size. Further tests reveal, however, that the diversity of low-skilled workers has

no effect on productivity.

To the best of our knowledge, this is the first paper that investigates the effect of ethnic

diversity on the well-being of natives.2 Our analysis complements the evidence of Akay et al.

(2014), who discover a positive effect of the immigrant share in the region on the well-being

of natives. Since migration is a complex phenomenon and can affect domains beyond those

usually researched – e.g., labor market outcomes – our approach allows us to provide insight

on how both the size and the composition of migration affect overall Germans’ utility.

The identification strategy exploits individual longitudinal data that are matched to the

2We focus on the subjective well-being of individuals who report being born in Germany. We use the
term Germans and natives interchangeably.

2



exact counts of immigrants in 96 German regions over the period 1998-2012. We measure

ethnic diversity with an index constructed using up to 174 different nationalities of immi-

grants. Nationality data are obtained from population registers, and have thus the advantage

of being virtually free from measurement error issues. To investigate the relationship of in-

terest, we first estimate several SWB equations in which, besides the key ethnic diversity

index, we control for individual observed characteristics, as well as for regional and individ-

ual unobserved heterogeneity that could be correlated with observables. The results from

our fixed-effects specification suggest that ethnic diversity positively affects the well-being

of natives. This result is robust to alternative econometric specifications and definitions

of ethnic diversity. Adopting the approach of Alesina et al. (2016), we document that the

effect of ethnic diversity is stronger when more weight is given to immigrant groups that are

culturally and economically closer to Germany.

Although our econometric strategy is helpful to mitigate the confounding role of unob-

served heterogeneity, we pay particular attention to possible threats to a causal interpretation

of our results. In particular, we explore the role of non-random sorting of immigrants due to

their self-selection into regions that have higher ethnic diversity (e.g., ethnic enclaves). We

also analyze whether the internal migration of natives across regions occurs in response to

higher diversity, in which case our results would suffer from selectivity bias. Overall, we find

that our estimates are not affected by internal migration.

Finally, we investigate the potential mechanisms that could explain our results. We doc-

ument that productivity and social capital are likely channels through which ethnic diversity

influences well-being. The role of productivity emerges particularly in relation to immigrants’

skills and assimilation, as the effect of ethnic diversity on Germans’ well-being is stronger in

regions where immigrants have better German language skills and feel closer to the German

culture. The role of social capital is associated with the multicultural environment brought

by ethnic diversity.

The remainder of the paper is organized as follows: in Section 2 we present the data

and the measures of ethnic diversity. Section 3 outlines the econometric strategy. Section

4 presents the baseline results, along with various robustness checks and the heterogeneity

analysis. Section 5 discusses the channels behind our results and Section 6 concludes.

2 Data

2.1 Sample Selection

Our main data source is the German Socio-Economic Panel (GSOEP), a large and nationally

representative longitudinal dataset providing rich information on individual and household

3



characteristics. GSOEP is a dataset widely used in the SWB literature (e.g., Winkelmann

and Winkelmann, 1998, van Praag et al., 2003, Ferrer-i Carbonell, 2005, Akay et al., 2016),

as well as in the migration literature (e.g., Constant and Massey, 2003, Jaeger et al., 2010,

Akay et al., 2014). The data collection of GSOEP started in 1984 in West Germany, with a

sample size of more than 25,000 individuals. The survey was subsequently extended to the

whole Germany in 1990. The dataset has information on education, health, labor markets

and income, as well as several SWB measures. One important aspect of GSOEP is the low

attrition rate, which is a crucial aspect for our identification strategy.

The SWB measure that we employ is based on the question about life-satisfaction “How

satisfied are you with your life as a whole, all things considered?”. Answers are coded on

an 11-point scale (0 stands for “completely dissatisfied” and 10 for “completely satisfied”).

After decades of research, there is consensus that such measure is a good proxy for the

SWB, and that it is also highly correlated with other measures used in the literature such

as happiness and mental health (e.g., Clark and Oswald, 1994, Kahneman and Sugden,

2005). Since we are interested in the effect of diversity on natives’ well-being, we restrict our

sample to individuals who report being born in Germany and are aged between 16 and 64

years. It is important to point out that immigrants’ children who are born in Germany but

have not yet acquired citizenship are considered foreigners.3 We restrict our sample to the

period 1998-2012 since the regional immigration data that we combine with the GSOEP are

only available for these years. Lastly, we eliminate a few observations with missing values,

obtaining a final sample of 188,123 individual × year observations.

2.2 Regional Data

The GSOEP contains information on the 96 “regional policy regions” of residence of in-

dividuals. The Raumordnungsregion (henceforth RORs) are self-contained regional units

defined on the basis of economic characteristics and labor markets attributes (Knies and

Spiess, 2007). The availability of spatial information allows us to link the individual data to

ROR-level statistics from the Central Register of Foreign Nationals (Ausländerzentralregis-

ter, henceforth AZR) and from the Indikatoren und Karten zur Raum- und Stadtentwicklung

(INKAR). From the AZR we obtain country of nationality information for the 404 districts

of Germany (Kreise), which we aggregate at the ROR level.4 In some of our analyses, we

also exploit the nationality data at the district level. The AZR provides the exact counts of

3We use the term foreigner interchangeably with immigrant.
4Kreise are administrative units that are self-contained within RORs. In rare cases there were small

changes in the geography of Kreise, with some of them being classified in different RORs over time. We were
able to match Kreise to the correct ROR thanks to lookup files provided with the data.
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foreigners for up to 174 nationalities in each district.5 These data are the basis to construct

the ethnic diversity index, our key explanatory variable. The main advantage of AZR is

that it provides an accurate and updated count of all registered immigrants by nationality.6

From INKAR we extracted regional indicators for the 96 RORs. These include the immi-

grant share (i.e., the ratio between the stock of immigrants and the resident population),

the male unemployment rate, and the value of the gross domestic product. These data are

used in our regressions to control for region-specific time-variant confounders.7

2.3 Measuring Ethnic Diversity

Ethnic diversity can be gauged using several measures that capture dimensions such as

concentration, entropy and segregation (Massey and Denton, 1988). Furthermore, ethnicity

could be measured using different definitions, such as country of birth, nationality, ethnic

origin, and ethnic self-identification. To be consistent with the definitions in our data sources,

we opted for an ethnic diversity index (ED) constructed using information on the shares of

immigrants from different nationalities living in each region. Our diversity measure is based

on the Herfindahl-Hirschman index and has been used in many studies about the effects of

ethnic fractionalization (see, e.g., Alesina et al., 2016, Trax et al., 2015). At every point in

time, the ED index is calculated as follows:

EDr = 1 −
∑
g

(mgr

mr

)2

,

where mgr is the number of immigrants of nationality g in region r (in our case ROR) and

mr is the total number of immigrants in each region. The index ranges between 0 and 1 and

increases with both the number of groups and the evenness of the distribution of individuals

across groups. It approaches 1 when an immigrant population in the region is composed

by a large number of groups of relatively equal size and different origins.8 Note, our index

5Note that up to 2007 included data were supplied by the statistical offices of each State (Länd), but
since 2008 data come from the German Federal Statistical Office. The major implication is that the number
of nationalities available is different across the 16 States for the first period, while it is homogeneous for the
period when federal-level data are used. The robustness checks presented in Section 4 show that the different
number of available nationalities does not influence our results.

6AZR does not collect data on country of birth or on ethnicity; hence it is not possible to construct
a diversity index based on these alternative dimensions. However, in our robustness analysis, we provide
sensitivity checks around the definition of our index.

7At the time of writing, AZR data are available until 2014, while INKAR until 2012, hence we restrict
our analysis up to this year. AZR data for the State Saxony-Anhalt are only available from year 2007.

8Note that the argument of the sum operator can also be represented as:
mgr

mr
=
(

mgr

mr

/
mg

m

)
× mg

m .

The first component in brackets measures the spatial distribution of immigrants and in particular whether
immigrants of a certain nationality are over- or under-represented (values above and below 1, respectively)
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excludes individuals with German citizenship. There are two reasons behind this choice.

First, our aim is to investigate how the diversity “within” the immigrant population and

not “with respect to natives” affects the well-being of German nationals. Second, in all our

regressions, we control also for the immigrant share, which accounts already – by definition

– for the Germans’ population size.

Our index differs from other concepts employed in the literature to measure ethnic diver-

sity. For example, it would only partially overlap with a birthplace diversity measure such as

the one used by Alesina et al. (2016), which is based on countries of origin.9 We would also

expect some differences if diversity would be measured using a dimension such as race. Since

official statistics do not collect data by race, we are not able to test how different such index

would be from ours. Yet, in one of our robustness checks in Table 3, we define our index

using broad areas of origin, which are thought to proxy for racial differences. Finally, our

diversity measure differs also from the concept of ethnic identity used by Constant and Zim-

mermann (2008) and Constant et al. (2009). In those works, the authors capture the identity

of immigrants by using the “ethnosizer”, an index which combines and weighs five elements

of an immigrant’s identity vis-à-vis the home and host country: language, culture, ethnic

self-identification, ethnic interaction, and immigration history. Indeed, it is not possible to

build measures of ethnic identity using the population registers data. However, to get an

idea about the potential role of ethnic identity in our context, in Table 6 we investigate how

the ethnic diversity index interacts with some of the components of the ethnosizer, namely

language skills, identity assimilation and economic integration of immigrants.

in a region. This is sometimes referred to as the relative clustering index (see e.g., Borjas, 2000). The second
component is the share of immigrants over the total number of immigrants in Germany and captures the
relative size of each nationality group.

9A diversity index based on birthplace would differ from one based on nationality because of citizenship
dynamics. If no immigrants naturalize, then there would be virtually no difference since country of birth
would coincide with nationality. If one considers the extreme example of immigrants coming from a small
country who all naturalize, then the number of immigrant groups would be different since in this hypothetical
case one particular nationality would disappear. To understand exactly how the two indices would differ, one
would need to either obtain exact counts of immigrants by birthplace (which to our knowledge do not exist
at the same level of our nationality data) or to carefully account for citizenship dynamics (which is hard to
do even with a good dataset like the GSOEP). To provide a rough idea of the potential differences between
the two indices, we have calculated an index based on ethnic diversity (i.e., using reported nationality) and
one based on birthplace diversity (i.e., using reported country of origin) based on pooled data from the
GSOEP over the period of our analysis. The ED index is constructed like the one used in the paper but uses
GSOEP instead of data from population registers. The birthplace diversity index is constructed in the same
manner but uses information on the country of origin. After calculating the two indices, we note that for
the same sample there are 120 reported countries of origin and 104 nationalities. This is likely due to some
small group transiting into German citizenship. Not surprisingly – since it uses a larger number of groups –
the birthplace diversity index is slightly higher (0.91) than the ED index (0.85). While we recognize that it
is difficult to speculate how our results would be had we had the possibility of using a birthplace diversity
index, we would expect them not to be substantially different than those obtained with our ED index.
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While our main analysis is based on the ED index as defined above, we also explore

alternative definitions and measures. First, by exploiting data at the district level, we derive

the Shannon Entropy index. While related to the Herfindahl-Hirschman index, the Shannon

Entropy index has the key advantage that it can be decomposed in two parts, a “within”

component, which captures the average ethnic diversity within each ROR and a “between”

component, which measures the level of spatial segregation of ethnic groups across districts.

Second, in line with the approach of Alesina et al. (2016), we “augment” our ED index by

weighting the various nationality groups according to their genetic/cultural and economic

distance from Germany. Finally, in our robustness checks we consider indices of ethnic

diversity constructed using different aggregations of the nationality groups.

2.4 Ethnic Diversity in Germany

Nowadays, Germany hosts immigrants from almost every country in the world and is one of

the principal immigration destinations in the developed world. The history of large immi-

gration in Germany dates back to the 1960s, when many foreign nationals immigrated under

the so-called “guest-worker program”. The program was introduced as a solution to the sub-

stantial labor shortages that Germany encountered during its post-World War II expansion

era. Major sender countries were Spain, Greece, Turkey, Italy, Portugal and ex-Yugoslavia.

In November 1973, the program was formally closed and immigration to Germany continued

mainly via other channels such as family reunification. Despite the temporary nature of

the guest-worker program, many immigrants did not return to their home countries, since

economic conditions were not favorable there. In recent years, Germany continued to attract

a large number of immigrants. In the past few years, the number and composition of immi-

grants in Germany has been affected by events such as the EU enlargement and the large

waves of refugees and asylum seekers.

According to the OECD, the inflow of immigrants in Germany was above one million in

2013, albeit among them only about 450,000 were estimated to be “permanent immigrants”

(OECD, 2015).10 Immigrants originate both from EU and non-EU countries. Due to histor-

ical factors that determined the initial location of immigrants and also as a consequence of

their subsequent internal migration, the immigrant population is not evenly distributed in

Germany. Moreover, immigrants are composed by a large number of different nationalities,

with a level of ethnic diversity that varies substantially across regions.

Figure 1 provides some initial insight about ethnic diversity and its evolution over time.

The graph represents the ED index, whereby values are weighted by the population size in

10Estimates from the OECD were taken from https://stats.oecd.org/Index.aspx?DataSetCode=MIG. Last
access September 4th 2016.
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each ROR and year to make the index representative for the whole Germany. Ethnic diversity

is already high at the beginning of the period of interest (above 0.87), and it further increases

over fifteen years to reach a value above 0.92. There are various factors behind the increase

of the index, including a rise in immigration levels, the number of nationalities present in

Germany and the redistribution of foreign nationals across regions of Germany.

Figure 1: Ethnic diversity, 1998-2012
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Notes: Data refer to the ED index for Germany over 1998 to 2012, weighted
by the size of population in each ROR/year.

In Figure 2 we show the spatial distribution of the ED index along with other regional

indicators. The top two panels show maps of the ED index in 1998 and 2012, the first and

last year of our analysis. Darker areas represent higher values. Some areas exhibit relatively

low ethnic diversity in both periods (e.g., a few RORs in the North Rhine-Westphalia and

Baden-Wurttemberg states). At the same time, there are RORs with high level of ethnic

diversity both in 1998 and in 2012 (e.g., most RORs in Saxony). Finally, other RORs

experienced either a decrease (e.g., several RORs in Lower Saxony) or an increase (e.g., in

Thuringia) of the ED index.

The bottom panel shows the immigrant share, i.e., the number of immigrants over the

total resident population in each ROR, and the male unemployment rate. Data refer to

averages over the period 1998-2012. Immigration (rather contrary to ethnic diversity) is more

pronounced in West than East Germany. There is also substantial variation within states,

but only in West Germany. At the same time, unemployment rates are far higher in the East,

while they are lower in the West, but with marked differences across and within States. These

maps suggest that the relationship between ethnic diversity and other regional indicators is
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Figure 2: ROR characteristics

Ethnic diversity, 1998 Ethnic diversity, 2012

0.679 - 0.809
0.810 - 0.833
0.834 - 0.879
0.880 - 0.917
0.918 - 0.957
No data

0.746 - 0.887
0.888 - 0.915
0.916 - 0.930
0.931 - 0.945
0.946 - 0.967

Immigrant share Unemployment rate

1.45 - 3.15
3.16 - 5.56
5.57 - 7.88
7.89 - 10.50
10.51 - 16.71

4.45 - 6.57
6.58 - 9.25
9.26 - 12.59
12.60 - 15.31
15.32 - 21.00

Notes: Data for Sachsen-Anhalt are available only from 2007.
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somewhat complex, since in some areas (e.g., East Germany) diversity is relatively more

pronounced where immigration is more intense and unemployment is high, while in West

Germany this pattern is less obvious.

2.5 Key Characteristics

Table 1 presents the descriptive statistics of our sample. We report averages and standard

deviations of SWB and ethnic diversity, as well as individual and regional characteristics

for the whole sample, the first and final year of analysis. The asterisks in the last column

indicate whether the 1998 and 2012 averages are statistically different from each other at the

0.01 significance level. The overall level of SWB is about 7, in line with previous studies using

the same dataset (e.g., Ferrer-i Carbonell, 2005, Akay et al., 2014). We also observe changes

in reported well-being over time. The well-being level is 6.98 in 1998 while it is 7.08 in 2012,

with a statistically significant difference. The remaining individual characteristics are also

similar to those used in other well-being studies based on the GSOEP. However, there are

interesting changes over time. For example, the share of natives without children increased

from 0.58 to 0.68 during the period of interest, while the percentage of married individuals

decreased by about 5 percentage points. The share of employed natives increased from 0.69

to 0.76, and wages increased by about 10 percent. These changes partly reflect the “ageing”

of the sample (e.g., the average age in 2012 is 5 years higher than in 1998). In addition, during

the period of analysis there were many changes in the economic conditions of the country,

including labor market reforms that affected outcomes such as employment and wages. In

the lower part of Table 1, we show averages of the regional characteristics. Ethnic diversity

increased over the years, as already observed in Figure 1. The immigrant share is about

8.21%, with a value slightly higher in the initial period. The overall male unemployment

rate in the region is about 11%, but with substantially lower levels in 2012 than in 1998.

The foreigners’ unemployment rate is, on average, lower than the male unemployment rate.

However, it follows a different path over time, as it is higher in 2012 than in 1998.

3 Econometric Specifications

The dependent variable used in our analysis is the individuals’ subjective well-being, which

is a latent variable, yet is observed with an ordinal metric. The baseline regression model is:

SWB∗it = βEDrt + φIMrt + Z′rtλ + X′itγ + εit (1)

εit = ρr + τt + αi + νit
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Table 1: Summary statistics

All 1998 2012

SWB 7.0163 (1.7357) 6.9818 (1.7165) 7.0864 (1.6846) *

Individual characteristics
Age 42.158 (12.79) 39.572 (12.931) 44.185 (12.84) *
Females (%) 0.5157 (0.4998) 0.5081 (0.5) 0.5186 (0.4997)
East Germany (%) 0.2529 (0.4347) 0.2881 (0.4529) 0.2634 (0.4405) *
Years of education/training 12.400 (2.632) 11.811 (2.452) 12.723 (2.71) *
Household size 2.8637 (1.2427) 2.9632 (1.2212) 2.6950 (1.2284) *
No children (%) 0.6245 (0.4842) 0.5791 (0.4937) 0.6759 (0.4681) *
One child (%) 0.1944 (0.3958) 0.2224 (0.4159) 0.1731 (0.3783) *
Two children (%) 0.1401 (0.3471) 0.1513 (0.3584) 0.1195 (0.3244) *
Three or more children (%) 0.0409 (0.1982) 0.0472 (0.212) 0.0315 (0.1747) *
Married (%) 0.5947 (0.4909) 0.6090 (0.488) 0.5515 (0.4974) *
Separated (%) 0.0208 (0.1426) 0.0184 (0.1346) 0.0244 (0.1542) *
Single (%) 0.2874 (0.4525) 0.2894 (0.4535) 0.3037 (0.4599)
Divorced (%) 0.0779 (0.268) 0.0628 (0.2426) 0.0980 (0.2974) *
Widowed (%) 0.0193 (0.1375) 0.0203 (0.1412) 0.0224 (0.1479)
Very good health (%) 0.1068 (0.3088) 0.1132 (0.3169) 0.0994 (0.2992) *
Good health (%) 0.4564 (0.4981) 0.4743 (0.4994) 0.4463 (0.4971) *
Satisfactory health (%) 0.3083 (0.4618) 0.2934 (0.4553) 0.3185 (0.4659) *
Poor health (%) 0.1059 (0.1059) 0.0979 (0.0979) 0.1086 (0.1086) *
Bad health (%) 0.0227 (0.1488) 0.0211 (0.1438) 0.0271 (0.1623) *
Employed (%) 0.7261 (0.446) 0.6865 (0.4639) 0.7580 (0.4283) *
Not in labour force (%) 0.1855 (0.3887) 0.2068 (0.405) 0.1581 (0.3648) *
In school or training (%) 0.0318 (0.1753) 0.0358 (0.1857) 0.0325 (0.1773)
Unemployed (%) 0.0567 (0.2313) 0.0710 (0.2568) 0.0514 (0.2209) *
Wages (log) 7.9277 (3.9961) 7.4893 (4.1187) 8.2949 (3.8054) *
Hours worked (log) 2.5279 (1.6726) 2.3716 (1.7533) 2.6517 (1.6039) *
Household income (log) 7.5425 (1.9175) 7.8781 (1.8718) 7.5208 (1.7933) *

Regional variables
Ethnic diversity 0.8884 (0.0533) 0.8658 (0.0583) 0.9181 (0.0381) *
Immigrant share 8.2099 (4.6016) 8.1403 (4.9384) 7.5312 (4.4991) *
Unemployment rate 10.7812 (4.8846) 12.3580 (3.8643) 6.6728 (3.1841) *
Immigrant unemployment rate 9.2411 (2.7606) 8.8869 (2.4479) 9.1112 (3.0242) *
Log GDP 3.2535 (0.2787) 3.0879 (0.2788) 3.4383 (0.2393) *

N 188,123 8,947 11,487

Source: GSOEP 1998-2012. * indicates whether the 1998 and 2012 averages are statistically different from
each other at the 0.01 significance level.

where i indicates the individual and t the year. Ethnic diversity (ED) is measured for each

ROR (r) and year. β is the key parameter of our analysis. To identify the relationship

between ethnic diversity and well-being, we control for several characteristics. The baseline

specification includes the immigrant share (IM) and several regional attributes (Z), such as

GDP per capita and unemployment rates. The matrix X contains a rich set of individual

and household covariates, (see Table 1 for the full set of control variables).

The error term ε includes several components. First, it includes the ROR fixed-effects (96

regional dummies, indicated by ρ) in order to control for regional unobserved confounders.

Second, to be able to account for period-specific changes in the overall economy or in political
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conditions, we add year dummies (τ). Third, we allow for individual unobserved heterogene-

ity (α), which is assumed to be correlated with ethnic diversity. In general, unobserved

individual characteristics can substantially influence SWB (Boyce et al., 2010). In our set-

tings, it is particularly important to control for unobservable heterogeneity since there could

be various selection mechanisms due to omitted variables correlated with changes in ED over

time.

While our preferred specification uses individual fixed-effects, we consider some alterna-

tive ones. We compare our results with those of an ordered probit model (OP). Differences

between an ordered probit and a linear specification can be ignored if there are relatively

large number of categories (see e.g., Ferrer-i Carbonell and Frijters, 2004). The advantage

of linear regression is the possibility of using the panel dimension of the data and include

unobserved individual heterogeneity in a more flexible way (e.g., Diener et al., 1999, Akay

and Martinsson, 2012, 2009). We then check the results vis-à-vis those from alternative

models in which unobserved heterogeneity is also accounted for. We estimate a standard

random-effects model (RE) and one in which we specify a flexible auxiliary distribution for

the unobserved individual effects following the correlated random-effects model (also known

as quasi-fixed-effects – QFE). This specification allows flexibility on the relationship be-

tween time-variant characteristics and unobserved individual effects.11 Finally, we compare

the results with those from standard OLS.

4 Results

In this section, we present the results of our analysis. First, we show our baseline estimates,

including the preferred fixed-effects specification. We then outline the results from regressions

using alternative definitions of ethnic diversity. Subsequently, we investigate whether internal

mobility constitutes a potential threat to a causal interpretation of our results. Finally, we

explore the heterogeneity of results across different socio-demographic groups and personality

traits. We discuss our results and potential mechanisms in the next Section.

A Quick Look at the Determinants of SWB. Throughout the analysis, we present

only the estimates of the key parameters. Table A1 in the Appendix reports the estimates

of all covariates used in the regressions. We now briefly describe the estimates of a few

characteristics which have been explored in previous SWB studies.

Socio-demographic and economic determinants of SWB are in line with the results re-

ported in studies that use similar specifications and data (e.g., Frey and Stutzer, 2002,

11The time-variant characteristics that we use for the QFE specification are averages over time of household
size, household income after tax and weekly working hours.
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Ferrer-i Carbonell, 2005, Dolan et al., 2008, Akay and Martinsson, 2012). Having good

health, more years of education, being married and employed and possessing a relatively

high income are factors that have a positive relationship with SWB. Residents in East Ger-

many report lower levels of SWB (a pattern already seen in Frijters et al., 2004). Our data

confirm the existence of the well-known U-shape relationship between age and SWB (e.g.,

Blanchflower and Oswald, 2008, Graham and Pozuelo, 2017), with the “minimum” level of

happiness occurring around the age 40-45.

4.1 Ethnic Diversity and Subjective Well-Being

Baseline Estimates. We now present the estimates of our regression analysis. The base-

line results are shown in Table 2. All specifications contain the individual-level characteristics

reported in Table 1, as well as indicators for RORs and years. The first three columns are

estimated with individual fixed-effects. With the exception of the model in the first column

– in which we only include the immigrant share – we also control for ROR-level time-varying

attributes. We cluster the standard errors at the ROR-year level, given that these are the

dimensions at which ethnic diversity is measured. Our preferred specification is the one in

the second column, namely a fixed-effect model with all ROR controls.

The results of the fixed-effects model show that the parameter estimates of ethnic diver-

sity are positive and significant at the 1% significance level. We will discuss the size of the

effect in the next subsection. For now it is interesting to note that fixed-effects estimates with

and without regional controls are only marginally different. The positive estimates suggest

that ethnic diversity is associated with welfare gains for Germans. This result complements

the finding of Akay et al. (2014), who discovered a positive effect of the immigrant share in

the region on the well-being of natives. We confirm the existence of such positive relationship

also in our sample, which contains more years, and even after introducing ethnic diversity

in the regression. In column III we estimate a model where we include an interaction term

between ethnic diversity and immigrant share.12 The estimates show that the interaction

is negative – although moderate. The interpretation that we privilege is that migration

size and composition are substitutes. One way of thinking about this result is that natives’

well-being increases through either a large number or a large variety of immigrants. In other

words, in areas where immigrants are relatively underrepresented, having a large variety of

immigrant nationalities “compensates” for the size effect.

To better understand the relevance of the interaction between ethnic diversity and im-

migrant share, in Table A2 in the Appendix we report predicted values of well-being (and

12From the maps in Figure 2, one notices that ethnic diversity and immigrant share are somewhat nega-
tively correlated. The estimated correlation is -0.25.
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related prediction confidence intervals) for both the model without and with interaction ef-

fects (i.e., the specifications in columns II and III of Table 2, respectively). To obtain these,

we first split the ED index and the immigrant share into four quartiles, and use the mean

point of each quartile to predict the well-being (hence generating 16 possible combinations

for the two variables). When looking at the interaction model (reported in the second panel

of Table A2, one notices that predicted values are relatively larger when either the immigrant

share or the ethnic diversity is larger. This is not the case with the main effects model, where

predicted values monotonically increase with both the ethnic diversity and the immigrant

share. Despite the dissimilar pattern, however, fitted values are not substantially different

between the two models.

Overall, the estimates in the first three columns of Table 2 suggest that both the size

(immigrant share) and the composition (ethnic diversity) of immigration matter for the

well-being of natives.

Estimators. Our baseline fixed-effects (FE) specification allows controlling for several con-

founders potentially correlated with ethnic diversity. In order to compare the sensitivity of

our preferred estimates to alternative estimators, we provide additional results in the remain-

ing columns of Table 2. First, we estimate an ordered probit model (OP) without allowing

for unobserved individual heterogeneity. We remind the reader that parameter estimates of

an ordered probit and of a linear model cannot be directly contrasted. Nevertheless, the

comparison of signs and statistical significance is insightful to understand how a different

estimator would affect our results. As can be noted from the estimates in column IV, the

sign and significance of the results are similar to those in the first three columns.13 The next

two columns present the results using random-effects estimators. We consider both standard

random-effect (RE) and quasi-fixed-effects (QFE) models. The estimates from these two

models do not substantially differ from those of our preferred specification.14 Lastly, we

show results from the linear model estimated with OLS. Even in this case, the estimates of

ethnic diversity are not too dissimilar from the preferred specification.

13We have also estimated a “Blow and Cluster” fixed-effects ordered logit model (Baetschmann et al.,
2015). The aim of this specification is to allow controlling for individual heterogeneity by taking the ordinal
nature of SWB into account. Note that in this model – very much like in the fixed-effects model – we
omit time-invariant characteristics such as sex and those that are (quasi-)collinear with the time dummies,
such as age. The estimate is 1.3319 (s.e. 0.3163), which suggests once again a positive and statistically
significant relationship between ethnic diversity and well-being. Even in this case the point estimate is only
qualitatively comparable with those of the fixed-effects model.

14We have performed an Hausman test between the FE and RE models and between the FE and QFE
models, finding that in both cases we cannot reject the hypothesis that the FE model provides consistent
estimates.
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Table 2: Multiculturality and happiness - regression results

FE OP RE QFE OLS

Ethnic diversity (ED) 0.7942*** 0.7764*** 1.3996*** 0.5610*** 0.8381*** 0.8366*** 0.7469***
(0.1786) (0.1766) (0.2288) (0.1289) (0.1716) (0.1717) (0.1770)

Immigrant share (IM) 0.0344*** 0.0310*** 0.1552*** 0.0316*** 0.0344*** 0.0339*** 0.0441***
(0.0114) (0.0116) (0.0347) (0.0087) (0.0118) (0.0119) (0.0119)

Unemployment rate –0.0113*** –0.0096*** –0.0104*** –0.0123*** –0.0125*** –0.0150***
(0.0025) (0.0025) (0.0015) (0.0022) (0.0022) (0.0022)

Log GDP –0.1044 –0.2194* 0.0005 –0.0384 –0.0501 0.0050
(0.1276) (0.1320) (0.0884) (0.1302) (0.1307) (0.1259)

ED × IM –0.1484***
(0.0402)

R2 .091 .091 .077 .091 .322 .321 .261
N 188,123 188,123 188,123 188,123 188,123 188,123 188,123

Source: GSOEP waves 1998 to 2012.
The dependent variable corresponds to answers to the question “How satisfied are you at present with your life as a whole?”
(values range from 0 to 10).
Robust standard errors clustered at the ROR-year level in parentheses.
*/**/*** indicate significance at the 0.1/0.05/0.01 level.
FE: Fixed-Effects; OP: Ordered Probit; RE: Random Effects; QFE: Quasi-Fixed-Effects (Correlated Random-Effects); OLS:
Ordinary Least Squares. Std refers to standardized estimates for the model in the second column.
All models include indicators for RORs and years.
Fixed effects models exclude time invariant regressors such as: age, age squared and sex.
R2 in column OP refers to pseudo R2 and in column I to III refers to within-group R2.

Is the Effect Large? To provide an idea about the magnitude of the effect, we calculate

the standardized coefficients for our preferred specification and report them in the last column

of Table A1 in the Appendix. The estimates indicate that one standard deviation change

in ED is associated with 0.023 standard deviation change in SWB. This value can be better

explained by comparing it with other covariates. For example, the magnitude of ethnic

diversity is similar or even larger than that of other SWB determinants such as household

income (0.013) and working hours (0.029). However, it is relatively smaller when compared to

other important factors such as being unemployed (-0.070) and the immigrant share (0.082).

4.2 Alternative Definitions of Ethnic Diversity and Sensitivity Checks.

Thus far we have used a measure of ethnic diversity based on the Herfindahl-Hirschman index.

However, the literature has explored also other measures (see e.g., Massey and Denton, 1988,

McDonald and Dimmick, 2003). Furthermore, one might wonder how the effect would change

depending on the number or the grouping of nationalities. In this subsection, we explore

alternative measures and definitions of ethnic diversity.

Shannon Entropy Index and Segregation. To check the sensitivity of the results,

we estimated our preferred specification using the Shannon Entropy (SE) index – another

widely-used diversity measure (e.g., Lande, 1996, McCulloch, 2007). This is defined as:
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SEr = −
∑
g

mgr

mr

ln
(mgr

mr

)
where mgr and mr are defined as for the ED index. A higher value of SEr implies a higher

level of ethnic diversity. It can be easily shown that the maximum level of the index corre-

sponds to the log of the number of ethnic groups g.

In Panel A of Table 3 we present the results of our preferred specification using the

Shannon Entropy index. The first column shows a positive and statistically significant

estimate. Perhaps this is not so surprising, given that the correlation between the SE and

ED indices is 0.89. An important implicit assumption underlying both diversity measures

is that the spatial distribution of the ethnic groups within the same regions is homogenous.

This assumption might not hold if, say, immigrants would segregate into particular areas

within a region. An important property of the SE index is that it can be decomposed into

a part that captures the diversity within each region (within-area diversity) and a part that

measures the diversity between sub-regions, which can tell us how ethnic groups spatially

segregate (between-area diversity). Following Lande (1996) and McCulloch (2007), the SE

index can be decomposed as:

SEr = −
∑
g

πgr ln(πgr) = −
∑
k

πkr

[∑
g

πgk ln(πgk)
]

+
∑
k

πkr

[∑
g

πgk ln
(πgk
πgr

)]
where πkr = mkr/mr, πgk = mgk/mk, and πgr = mgr/mr. Here k represents sub-regions.

In practice, the Shannon Entropy index corresponds to the linear combination of the within

and between component, weighted by the relative shares of immigrants in the area. The first

part of the decomposition captures the degree of the mix of ethnic groups in “absence” of

segregation, i.e., if the share of an ethnic group in each sub-region (πgk) is the same of the

share of the same group in the region (πgr). The second part reflects segregation, i.e., the

scenario that each sub-area was composed by one ethnic group only.15

We derive the two components of the SE index by exploiting nationality data at the

district level. This allows us obtaining the two components for all 96 RORs over time and

use them to repeat our baseline analysis. As Figure 3 shows, the within-area component

– very much like the overall SE and ED indices – has been increasing over time. On the

contrary, the between-area component has remained rather stable over the years.

15Glitz (2014) reports that both workplace and residential segregation among natives and immigrants
are persistent over time, with the former being more pronounced. The author also shows that residential
segregation does not vary by skills of immigrants, but differences are observed across nationalities, with
Turkish, Greek and African immigrants being the groups that are more segregated.
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Figure 3: Shannon Entropy index and components
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The remaining columns of Panel A in Table 3 contain the estimates of regressions where

we use the within-area component, the between-area component and both of them in separate

model specifications. The estimate of the within-area component is positive and significant.

Perhaps this is not so surprising, given that this measure is highly correlated with the

Shannon index. However, Germans’ well-being is found to be negatively associated with

the between-area component. These results are confirmed when both components are used

in the same regression. This suggests that, while Germans are happy with ethnic diversity

overall, segregation is associated with a loss of welfare. The negative impact of segregation

is, on average, small and not large enough to compensate the positive impact of within-area

diversity. Yet, the welfare loss can be relatively large in areas where immigrants tend to be

particularly isolated. The map in Figure A1 in the Appendix indicates that such areas are

scattered both in East and West Germany. This is in contrast to the spatial distribution of

the within-area component, which resembles that of the ED index in Figure 1. Note that

the correlation between the two components of the Shannon index is below 0.12.

Cultural and economic distance. Panel B of Table 3 explores the potential role of

cultural/economic proximity. One underlining assumption of our ED index is that all na-

tionalities are of equal “distance” in terms of their culture from the host population. This

might not be the case for Germany and many other high immigration countries that receive

flows of immigrants from nearly all countries in the world. Similarly, among the nationalities
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used in the calculations of the ED index there are those that are as or more economically

developed than Germany and those that are less rich. To account for this heterogeneity, we

“weigh” the ED index with measures of cultural and economic proximity of immigrants.

We follow a procedure similar to that of Alesina et al., 2016 who construct a cultural

proximity measure using the genetic distance data collected by Spolaore and Wacziarg (2009)

and an economic proximity measure using per-capita GDP data. First, we obtained the

most recent genetic distance data (see Spolaore and Wacziarg, 2016). From the database,

we selected only the values of the genetic distance between Germany and the (available)

remaining countries in the world. We then normalize the values and bound them between

0 and 1. This index of genetic distance can be thought of as a proxy for the biological

and cultural differences between Germany and the other countries. We use this index to

derive the weight ωg = 2/(1 + e−dg×q). Here dg represents the normalized genetic distance of

each nationality g from Germany and q is a parameter that can take several values. Hence

ω is bounded between 0 and 2. For our purposes, we use q = −10 and q = 10, the two

“extreme” values adopted in Alesina et al. (2016). Finally, we use the weight ωg to multiply

the components of the ED index.16 The rationale of this weighting is to give more or less

importance to nationalities of a certain genetic/cultural distance from Germany.

After constructing an ED index weighted by cultural proximity, we obtained a similar one

based on economic distance, making use of per-capita GDP data for 2013.17 We construct

a relative measure of GDP by taking the ratio between each country GDP and that of

Germany. We normalize this measure in order to obtain an index which varies between 0

and 1. We then proceed to create the weight ωg similarly to what done above.

In panel B of Table 3, we report the results of our analysis using the ED index weighted for

cultural and economic proximity. Column I presents the scenario of giving more importance

to nationalities which are culturally closer (i.e., q = −10), while column II refers to the

opposite scenario. The estimates suggest that the effect of ethnic diversity is stronger for

groups that are culturally closer to Germany. The results by income reveal stronger effects

when more weight is given to relative richer countries (column III), while the estimate is

economically and statistically weaker when more importance is given to poorer countries

(column IV). These results are consistent with those of Alesina et al. (2016), who also found

that the effect of birthplace diversity on economic growth is stronger when more weight is

given to groups who are economically and culturally closer.

16The weighted ED index can be written as EDr =
∑
g

(
mgr

mr

)
×
(

1 − mgr

mr

)
× ωg

17Data were obtained from http://wdi.worldbank.org.
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Alternative nationality groupings. In Panel C of Table 3 we provide further tests

to explore the sensitivity of our results to alternative groupings of nationalities. First, one

might think that the results are sensitive to the number of nationalities included, and possibly

driven by small immigrant groups. This check is particularly relevant since the number of

nationalities used in our dataset varies across regions and years. Furthermore, the number of

nationalities was less uniform before data collection was harmonized at the Federal level in

2007. Second, one might think that certain immigrant groups are more alike than others (in

terms of e.g., culture, economic development, language, religion and race) and hence diversity

should be measured by aggregating nationalities which shares the same characteristics.

In column I we use only the top ten nationalities of immigrants in Germany. This means

that the diversity index is calculated using these ten nationalities and an eleventh residual

category.18 The advantage of using such measure is that the ED index is homogenous (i.e.,

defined using the same number of groups) across all RORs and over all years. The resulting

estimates are qualitatively similar to the preferred specification in column II of Table 2.

In column II and III we estimate models where the ED index is defined using broad

regions. In column II we use the following eight regions: EU-15, other Western countries,

Eastern Europe, Turkey, Arab countries, remaining Africa, Latin America, Asia and rest of

the world. These can be thought as areas with marked differences in terms of economic,

racial, religious and cultural characteristics. In column III, we distinguish between EU and

non-EU countries. The point estimates of these two tests are not dissimilar from the baseline.

Overall, the results of these three tests are interesting for two reasons. First, they show

that measurement issues related to the number and grouping of available nationalities seems

negligible. Second, diversity matters also when measured within broader regions of origin.

This complements the evidence of Panel B since even within broader nationalities (e.g., EU

and non-EU) there are groups that are culturally and economically closer to Germany (e.g.,

Italy and France for the EU and the US and Switzerland for the non-EU).

In column IV, we investigate whether the change in the source of nationality data – which

were provided by the State statistical offices for the period up to and including 2007 and

by the Federal statistical office after this period – influences our estimates. To this aim,

we estimate a regression where the ED index is interacted with an indicator for whether

the period of analysis is before 2008 or otherwise. The estimate for the period before 2008

(reported in column IV) is very similar to the baseline model.19

18According to the AZR data, the top ten nations in terms of immigrants in Germany are: Austria, France,
Greece, Italy, Poland, Portugal, Serbia, Spain, Turkey and the UK.

19The estimate for the interaction term (which captures potential changes in the regime of data) is some-
what lower, but still positive and significant (0.613, s.e. 0.212).
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Table 3: Alternative measures of ethnic diversity and sensitivity checks

Panel A: Shannon Entropy index and decomposition

I II III IV

Shannon Entropy index 0.0541***
(0.0180)

Within diversity 0.0574*** 0.0582***
(0.0178) (0.0174)

Between diversity –0.5465** –0.5618**
(0.2519) (0.2447)

R2 0.091 0.091 0.091 0.091
N 188,123 188,123 188,123 188,123

Panel B: Genetic/cultural and economic distance

I II III IV

Weighted thnic diversity 0.7389*** 0.5380*** 0.4895* 0.6012***
(0.1896) (0.1379) (0.2652) (0.1177)

R2 0.091 0.091 0.091 0.091
N 188,123 188,123 188,123 188,123

Panel C: Sensitivity checks on ED definition

I II III IV

Ethnic diversity 0.8331*** 0.8362*** 0.7982*** 0.7061***
(0.1819) (0.1302) (0.1377) (0.1765)

R2 0.091 0.091 0.091 0.091
N 188,123 188,123 188,123 188,123

Panel D: Sensitivity checks on regions

I II III IV

Ethnic diversity 0.7953*** 0.8743*** 0.7516** 0.3862**
(0.1771) (0.1791) (0.2948) (0.1810)

R2 0.091 0.092 0.096 0.081
N 143,831 152,821 140,538 47,585

Source: GSOEP waves 1998 to 2012.
The dependent variable corresponds to answers to the question “How satisfied are
you at present with your life as a whole?” (values range from 0 to 10).
Robust standard errors clustered at the ROR-year level in parentheses.
*/**/*** indicate significance at the 0.1/0.05/0.01 level.
Panel A – Col I-IV: Ethnic diversity is measured using the Shannon Entropy index
and its two components (see text for detailed explanation).
Panel B – Ethnic diversity is weighted using measures of genetic distance (I-II) and
income (III-IV) of immigrants’ nationalities (see text for detailed explanation).
Panel C – Col I: Ethnic diversity constructed using the ten nationalities present over
time in all RORs (Austria, France, Greece, Italy, Poland, Portugal, Serbia, Spain,
Turkey, UK); Col II: Ethnic diversity constructed using eight groups (EU15, other
Western countries, Eastern Europe, Turkey, Arab countries, Africa (excluding Arab
countries), Latin America, Asia and Other); Col III: Ethnic diversity constructed
using only two broad nationalities (EU27 vs Other); Col IV: Interaction model
with an indicator for the period when federal data are collected. The estimate for
the interaction is .613 (s.e. .212).
Panel D – Col I: Sample excludes RORs that contain the top ten populated cities
(Berlin, Hamburg, Munich, Cologne, Frankfurt, Stuttgart, Duesseldorf, Dortmund,
Essen, Bremen); Col II: Sample excludes 5 RORs with highest average value
of ethnic diversity (Trier, Havelland-Flaeming, Prignitz-Oberhavel, Oberes Elb-
tal/Osterzgebirge, West Saxony) and 5 RORs with highest average value of immi-
grant share (Hamburg, Rhine-Main, Stuttgart, Unterer Neckar and Munich); Col
III: Residents in West Germany only; Col IV: Residents in East Germany only.
All specifications are estimated with fixed-effects.
R2 refers to within-group R2.
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Further tests. In panel D of Table 3, we investigate the robustness of our results to

the choice of regions.20 In column I we omit from the sample the RORs that include the

ten largest cities of Germany.21 The reason for doing so is that big cities have large and

ethnically diverse immigrant communities, and hence our results could be driven just by few

areas. However, this does not seem to be the case, since the estimates are very similar to

our baseline models. In column II we exclude the 5 RORs with the highest value of ethnic

diversity and the 5 RORs with highest average value of immigrant share, finding again very

similar results.22 Finally, in column III and IV we restrict our attention to either East or

West Germany. The map in Figure 2 showed that diversity is higher in the East. At the

same time, it shows that in the East there is much less spatial and time variation. This

means that results could be completely driven by observations of residents in the West. The

estimates of our last two tests show that while the effect is larger in West Germany, it is

positive and statistically significant also in East Germany.

4.3 Causality

We now explore issues of natives’ internal mobility that might confound our main finding and

threaten its causal interpretation. It is important to remind the reader that our fixed-effects

econometric strategy is already accounting for unobserved heterogeneity at the individual,

regional and time dimensions. In the following, we consider two potential self-selection

problems that could still affect causal interpretation.

The first is related to the possibility that high diversity in a region “attracts” or “pushes

out” natives, leading them to internally migrate. This would be an issue if Germans’ internal

migration preferences were time-varying, since they would not be controlled by the individual

fixed-effects. For example, it could be the case that at some point in time Germans were

20In unreported regressions, we test the sensitivity to the exclusion of second generation migrants from
the sample of Germans. A subset of individuals, while reporting being born in Germany and having a
German nationality, might feel attached to the country of origin of their parents. To explore the sensitivity
of our results, we perform a check by excluding individuals born in Germany whose father or mother report
being born abroad. Information on parental background is only available after 2006 and for a subset of
individuals. Hence, we first perform a regression on the sample reporting parental background information
(17,048 individuals), obtaining an estimate stronger than the baseline (1.240, s.e. 0.662). We then estimate
a specification excluding second generation migrants (the sample decreases to 13,923 individuals), obtaining
an estimate of 1.435 (s.e. 0.655). This result, although referred to a subset, suggests that including second
generation migrants might annihilate the true effect of ethnic diversity.

21The top ten cities are: Berlin, Hamburg, Munich, Cologne, Frankfurt, Stuttgart, Dusseldorf, Dortmund,
Essen, and Bremen.

22The 5 RORs with highest values of the ED index are: Trier, Havelland-Flaeming, Prignitz-Oberhavel,
Oberes Elbtal/Osterzgebirge, West Saxony. The 5 RORs with highest values of immigrant share are: Ham-
burg, Rhine-Main, Stuttgart, Unterer Neckar and Munich. Excluding either the top 5 RORs in terms of
ED index or in terms of immigrant share would produce similar results. Similarly, if we exclude the top 10
regions in terms of ethnic diversity and/or immigration, results would be very stable.
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unhappy with the high diversity in their region and decided to move to a region with less

diversity. Then we would end up with a self-selected sample of Germans who would have

higher than average happiness in ethnically diverse regions, and Germans with lower than

average SWB in less diverse regions. If this selection was substantial, our positive estimate

could be the byproduct of natives’ internal migration. We would end up with an upward

biased estimate if, for opposite reasons, Germans were attracted by more diverse regions.

The second issue concerns as to whether immigrants move within Germany depending

on the SWB differences across regions. If certain groups of immigrants would move to

happier regions, then the ethnic diversity would itself be a function of SWB, and this would

lead to an overestimate of the positive effect. Akay et al. (2014) already showed that the

internal mobility of immigrants is not affected by higher SWB in destination regions (and

if anything, immigrants are pushed out from regions where more immigrants reside). This

result notwithstanding, ethnic diversity could change in response to well-being differences

even if migration does not. For example, if a certain number of Turks moves from region A

to region B, and the same number of Italians moves from region B to region A, the overall

immigrant share will not change. Yet, the level of ethnic diversity is likely to be different

after the moves, depending on how many Italians and Turks there are in the two regions.

To the extent that this redistribution is large, we might overstate the size of the true causal

effect of ethnic diversity on happiness due to reverse causality bias. Our data allow us to

explore whether these two issues are at work in our sample and the extent to which they

affect our conclusions. We report results of the additional tests in Table 4.

Do Happy Natives Prefer Living in Ethnically Diverse Regions? In order to in-

vestigate whether this is the case, we estimate the probability that natives move within

Germany as a function of the ethnic diversity differences between the ROR of destination

(d) and that of origin (o), conditional on both observed and unobserved individual charac-

teristics. To do so, we extract the subsample of Germans who have changed ROR at some

point in time (say t). For these individuals we can observe the characteristics of the ROR

where they move to (d) and the one they come from (o). The characteristics of the latter

are measured at time t− 1. Since the same individuals are observed multiple times, we can

still apply fixed-effects to allow for unobserved factors correlating with internal migration

decisions. These settings yield a sample size of 18,097 individual × year observations. The

specification is a linear probability model where the dependent variable takes the value of

one if the natives moves and zero otherwise. The key explanatory variable is the difference

between the ethnic diversity in the destination and in the origin. We also included the dif-

ferences of other ROR variables. If Germans were attracted by the diversity in the ROR of
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destination (or unwilling to leave the ROR of origin) because of the high level of diversity, we

would expect a positive correlation. This correlation would be negative in the opposite case,

i.e., if Germans were “pushed” out from a region with high ethnic diversity (or attracted

by a region with low ethnic diversity). The results in columns I-III of Table 4 show that

while the point estimates are negative, they are far from being statistically significant. In

the model with the full regional controls (column III), we note that regional differences in

unemployment rates are actually the only variable that matters – with expected sign and

large magnitude. Germans are less prone to move to a certain region if the unemployment

rate is higher than in the origin region. Hence, we do not find evidence that our positive

effect is the byproduct of the potential displacement effect of migration on natives.

Is Immigrants’ Composition Affected by the Well-Being of Natives? We use a

similar approach to investigate whether the internal mobility of immigrants is affected by

regional differences in well-being. To this aim, we extracted from the GSOEP the sample

of immigrants who report having changed RORs at least once over the period 1998 to 2012.

First, we check whether immigrants respond to differences in the migration intensity and

composition across regions. In columns IV-VI, we note that both the estimates of ethnic

diversity and immigrant share are negative, but far from being significant, also considering

the small sample size. One interpretation is that immigrants do not enjoy areas with high

diversity. Instead, they like to move to areas where their own ethnic group represents the

“majority” (e.g., ethnic enclaves). At the same time, they do not like to move to areas where

there are many immigrants (of any group), perhaps due to stronger competition in the labor

market (see e.g., Manacorda et al., 2012). This result confirms what Akay et al. (2014)

found using a similar sample in Germany. The last row of these three columns includes the

estimates for the regional difference in well-being. While estimates are positive across the

three specifications, they are once again insignificant. Based on this, one could conclude that

the internal mobility of immigrants (of all ethnic groups) does not substantially depend on

whether the well-being in the destination region is higher than in the origin.

However, as pointed out above, even though differences in SWB might not affect the

overall number of immigrants, they might still affect their composition, and thereby ethnic

diversity. To explore this aspect more in depth, one would need to assess whether internal

mobility patterns of each ethnic group are (or are not) affected by well-being. Ideally, we

would like to split our sample across all available ethnic groups to investigate such question.

However, the sample sizes would be too small. As a second best solution, in columns VII-

IX, we perform a regression similar to that in columns IV-VII, and augment the model by

introducing interaction terms between the largest ethnic groups and the variable represent-
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ing regional differences in well-being. These interactions can still be identified within our

fixed-effects model since regional variables vary over time for each individual. The largest

nationalities are: Turkey, Italy (reference group), Russia, Poland, ex-Yugoslavia, Kazakhstan

and a residual group referred to as Other.23 The results show that only the interaction re-

lated to Turkey is statistically significant, but with a relatively large estimate. The sign of

the estimate means that, with respect to the reference group, Turkish immigrants are more

likely to move to regions with higher well-being (or out of regions with low well-being).

Whether the sorting of the Turkish immigrants is large enough to bias our estimates is

a hard question to answer.24 To ensure that this is not a major issue, we conducted two

additional tests that exclude areas which are potentially subject to the endogeneity bias

created by the sorting of the Turkish immigrants. First, we exclude from the sample the

22 RORs where Turkish immigrants are more likely to migrate to and from. We identified

these through the data we used in the regression in Table 4. We recognize that this is a

rather blunt approach, which might not solve directly the endogeneity issue. It may also

create some distortion, given that we implicitly exclude from the analysis also natives and

immigrant groups which might be exempt from sorting issues. However, we believe that this

test is helpful to provide an idea of how large the sorting issue could be. Estimates of the

baseline model show that the ED index coefficient is 0.969 (s.e. 0.178). In the second test,

we take a radical approach and exclude the top ten RORs with the highest SWB from the

sample.25 If areas with high SWB work as a catalyzer for Turkish immigrants, and if the

sorting is serious, then our results could be driven by these areas. Instead, we find that

the estimate of the ED index is still large and strongly significant (0.571, s.e. 0.176). The

results from these two tests can be considered as bounds of our baseline estimates. Overall,

our results still hold in the conservative scenario in which we exclude areas that could be

affected by the endogenous sorting of the largest ethnic group.

Instrumenting Ethnic Diversity. The analysis so far has demonstrated that self-selection

is not likely to substantially affect our fixed-effects estimates, making us thinking that we

are “close to” a causal interpretation. Indeed, in order to obtain a true causal estimate, one

would need either exogenous variation in ethnic diversity or a valid instrument. The search

23Interestingly, the propensity of internal migration is fairly similar across ethnic groups (being 0.13 on
average).

24Ideally and to be more rigorous, one would calculate an ED index that excludes all immigrants who
migrate internally. This is not feasible in our case, since the only possible way of obtaining estimates of
mobility of immigrants is via the GSOEP which – due to the small sample size of immigrants who move –
would produce imprecise predictions to be used to correct the official statistics we use in this paper.

25The top ten SWB RORs are: Oberfranken-Ost, Schleswig-Holstein Mitte, Paderborn, Hamburg, Os-
nabrueck, Bodensee-Oberschwaben, Ostwuerttemberg, Oberland, Bremen and Rheinpfalz.
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Table 4: Germans out-migration and immigrant sorting
Germans out-migration Immigrant sorting

I II III IV V VI VII VIII IX

Ethnic diversity (d) - (o) –0.4582 –0.3802 –0.2751 –1.1103 –1.1160 –1.8352 –0.9470 –0.9476 –1.9395*
(0.4260) (0.4299) (0.4351) (1.0684) (1.0638) (1.1532) (1.0879) (1.0848) (1.1327)

Immigrant share (d) - (o) 0.0094* 0.0064 –0.0053 –0.0324 –0.0030 –0.0404*
(0.0054) (0.0095) (0.0136) (0.0237) (0.0129) (0.0223)

Unemployment rate (d) - (o) –0.0159*** 0.0033 –0.0007
(0.0058) (0.0172) (0.0174)

Per capita log GDP (d) - (o) 0.0276 0.5604 0.7782**
(0.1512) (0.4061) (0.3838)

SWB (d) - (o) 0.1032 0.1152 0.0564 –0.4108 –0.4095 –0.5821
(0.1690) (0.1740) (0.1964) (0.5821) (0.5826) (0.6025)

SWB (d) - (o) × Turkey 1.7744*** 1.7742*** 1.9861***
(0.6568) (0.6578) (0.6852)

SWB (d) - (o) × Russia 0.6126 0.6182 0.8179
(0.7857) (0.7904) (0.8021)

SWB (d) - (o) × Poland 0.9373 0.9375 0.9257
(0.7084) (0.7058) (0.7191)

SWB (d) - (o) × Ex-Yugoslavia 0.3576 0.3721 0.4957
(0.7560) (0.7547) (0.7486)

SWB (d) - (o) × Kazakhstan 0.0259 0.0302 –0.0953
(0.7504) (0.7516) (0.7462)

SWB (d) - (o) × Other 0.2695 0.2776 0.3355
(0.6144) (0.6162) (0.6319)

R2 0.027 0.030 0.037 0.051 0.052 0.061 0.091 0.091 0.109
N 18,097 18,097 18,097 1,684 1,684 1,684 1,684 1,684 1,684

Source: GSOEP waves 1998 to 2012.
The dependent variable is an indicator for whether a native (Columns I-III) or an immigrant (Columns IV-IX) moves from the ROR of origin o to
the ROR of destination d.
All covariates correspond to differences between the destination and the origin.
Robust standard errors clustered at the ROR-year level in parentheses.
*/**/*** indicate significance at the 0.1/0.05/0.01 level.
All specifications are estimated with fixed-effects.
The reference group in Columns VII-IX is SWB (d) - (o) × Italy
R2 refers to within-group R2.

for instruments for migration-related variables has preoccupied scholars for years. The most

convincing instrumental variable approach so far has been to employ as instrument either

unexpected events that cause large migrations, such as the conflict in former Yugoslavia

(e.g., Angrist and Kugler, 2003) or the fall of the Berlin Wall (e.g., D’Amuri et al., 2010),

or to exploit the role of policy, such as the Swedish initiative involving a random allocation

of refugees (e.g, Edin et al., 2003). These instruments provide a very convincing estimate

for the local average treatment effect, but their external validity is usually limited to the

time/year of the exogenous event. With a long period of time like the one in our data, it is

unlikely that a single event – even if substantial – would provide variation for all 15 years.

In absence of such exogenous variation, the typical solution is to rely on lags of the endoge-

nous variable (see e.g., Hatton and Tani, 2005). In our particular case, the argument would

be that past ethnic diversity is less likely to be affected by contextual unobserved shocks –

especially after having controlled for unobservable regional heterogeneity, and annihilating

the role of local- and year-specific shocks by including time-varying controls such as the local

unemployment rate.

The IV regression produces an estimate somewhat lower (0.676, s.e. 0.224) than the
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one estimated in the benchmark model, but still large and statistically significant.26 A

lower estimate is compatible with an upward bias of the fixed-effect model. This could be

determined, for example, by the presence of time-varying unobservable factors that could

positively and simultaneously affect diversity and natives’ well-being in one area. However,

under the assumption that the instrument is valid, it seems that the role of such unobservable

factors is marginal and does not substantially affect our overall result.

4.4 Who is Affected?

The estimated welfare “gains” are an average effect. In this subsection, we investigate

the heterogeneity of the relationship between ethnic diversity and well-being with respect

to individual characteristics of Germans. To do so, we divide our sample in subgroups

and perform separate regressions. In order to not induce a biased split of the data, we

select characteristics that are as exogenous as possible or relatively stable over the period

of analysis. The dimensions that we consider are sex, age, education, marital status and

personality traits. All regressions are estimated using our preferred fixed-effects specification.

The results are summarized in Table 5, where we only report the estimate for the ED index.

Panel A of Table 5 shows the results for different socio-demographic groups. Males are

slightly more satisfied with ethnic diversity than females, although our tests reveal that

coefficients are not statistically different at usual significance levels.27 The age pattern is

much clearer: The effect gradually decreases as individuals get older and is essentially zero

for those older than 50. While the estimates for the groups “younger than 35 years” and

“aged 35-50” are not statistically different from each other, they are both quantitatively and

statistically different with respect to the group “older than 50 years” (p-values are 0.035 and

0.051, respectively). Next, we investigate marital status. The effect is stronger among single

people, although the estimate is borderline statistically different from the group of natives

who are married (p-value=0.12). Lastly, we consider three education categories (roughly

corresponding to terciles of the education distribution). The estimated effect is stronger

for less educated Germans. Our tests show no difference between the groups with low and

intermediate education, but the estimates of both groups are statistically different from the

group with high education (p-values are 0.049 and 0.047, respectively).

26The estimate of the lagged ethnic diversity in the first stage is 0.675 (s.e. 0.002). The F -stat is 119,912
and the partial R2 is 0.474. Full estimation results can be obtained from the authors upon request.

27To test the statistical difference of the estimates, we pool the various groups (e.g., males and females),
create an indicator for the group (e.g., a male dummy) and estimate a fully interacted model where we
interact the group indicator with all explanatory variables. We test the null hypothesis that the interaction
between the group indicator and the ED index is equal to zero. If this is not rejected, the estimates are not
statistically different from each other.
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Panel B of Table 5 shows the results where we split the sample according to the personality

traits of Germans. For the scope of this study, we use measures of psychological traits known

as the “Big Five”. These are measures constructed using responses to questions about

personality attributes (see e.g., Costa and McCrae, 1992, Goldberg, 1992). The GSOEP

contains a 15-item inventory on the basis of which the Big Five are constructed (for details,

see Gerlitz and Schupp, 2005). These are: conscientiousness, extraversion, agreeableness,

openness, and neuroticism. We coded the variables in a way that a higher value indicates a

more “positive” trait. We reverse the scale of neuroticism, so a higher value means higher

emotional stability (i.e., less neuroticism). Data are collected only periodically and so far

in the waves 2005, 2009 and 2013. In order to maximize the sample size, we make the

assumption that personality traits are stable within individuals, at least in the medium run.

Given this, we “extend” the values of the personality traits for the three years preceding each

of the three data points in which they are observed. Hence, for each individual, we use the

2005 value for years 2002, 2003, 2004 and 2005, and the 2009 value for years 2006, 2007, 2008

and 2009. We also exploit data from 2013 (which are not used since regional statistics for

that year are still not published) to obtain values for 2010, 2011 and 2012. The sample size

for this test is smaller than the benchmark sample, but still large enough to conduct panel

analysis. Exploiting the stability of the Big Five over the medium period does not seem

an unreasonable conjecture, given that these traits have been proven to be stable within a

four-year period in a study using the Household, Income and Labour Dynamics in Australia

(Cobb-Clark and Schurer, 2012), a dataset with personality questions similar to GSOEP.

Once obtained the five traits, we split the sample in two parts: individuals with high

and low values of each trait, depending on whether the reported value is above or below

the median of the sample. This allows us to explore the extent to which the effect of ethnic

diversity on SWB varies according to personality. Remarkably, the results show that the

estimated effect is larger for natives with higher values of the Big Five traits. Although

the estimates for the “high” and “low” type can be said to be statistically different only

in the case of agreeableness (p-value <0.01), the pattern of the results consistently shows

that ethnic diversity has a larger effect for natives who are open to experience and are

self-disciplined, have positive emotions and a cooperative character, as well as they are less

anxious.

5 Where is the Result Coming From?

After having established that the estimated effect of ethnic diversity on SWB is robust

to several confounding factors, we investigate the possible mechanisms behind our results.
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While we acknowledge that there could be many explanations, we focus on two main channels:

productivity/skills and social capital. These are somewhat different channels that could be

at work separately or simultaneously.

The literature has identified that ethnic diversity might affect labor productivity, since a

diverse set of skills brought by immigrants can generate positive externalities. The presence

of such productivity gains could itself improve the well-being of firms (through their overall

performance) and of consumers (by reducing prices or increasing the basket of available

commodities, e.g., ethnic goods/services). Hence, the positive effect that we estimated would

be an indirect consequence of these economic spillovers. However, it is also possible that

there are other channels beyond the economic sphere. For example, higher ethnic diversity

could affect trust and civic participation of the host population and, in turn, their well-being.

We acknowledge that it is hard to isolate the role of all channels. Notwithstanding this,

we attempt to empirically assess the importance of the two mechanisms above by performing

regression analyses where we interact the ED index with an indicator that is thought to proxy

productivity or social capital. When statistically significant, we interpret these two variables

as “mediators” of the relationship between ethnic diversity and natives’ SWB. Defining D

as the indicator of interest, we modify equation (1) as follows:

SWB∗it = β0Di + β1Di × EDrt + β2(1 −Di) × EDrt + φIMrt + Z′rtλ + X′itγ + εit (2)

εit = ρr + τt + αi + νit

Note that in (2) we have re-parametrized the coefficients in a way that we do not have

a main effect for ED, but two interaction terms (when D = 1 and D = 0), which allows us

comparing the ethnic diversity effect depending on the value of the indicator. Tables 6 and

7 report only the estimates of these interaction terms.

5.1 Productivity and Skills

Productivity Gains. One important finding in the recent literature is that ethnic diver-

sity has productivity benefits (e.g., Audretsch and Feldman, 1996, Glitz, 2014, Suedekum

et al., 2014, Trax et al., 2015). Higher ethnic diversity implies a more diversified set of skills

and ability, and hence a positive externality for employers, workers, and consumers. In order

to capture this channel, we use labor supply (working hours and employment status), wage

and household income of Germans as proxy for productivity. We characterize D = 1 the

status for which individuals have a value of these variables above the median and D = 0

otherwise. The results are presented in the first four columns of the top panel of Table
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6. We can see that the welfare effect of ethnic diversity is slightly larger for natives with

higher wage and longer working hours, while it is the same irrespective of the employment

status. However, a t-test for the equality of the interactions above and below the median

cannot reject the null hypothesis that these are statistically identical for all three measures

of productivity.

When we investigate household income we find that the effect is substantially stronger for

less wealthy Germans. The estimates for the two interaction terms are statistically different

from each other (the p-value is 0.028). One potential interpretation is that when productivity

(proxied by income) is already high, ethnic diversity can only marginally improve it. When

productivity is lower, ethnic diversity (which arguably enriches the set of skills and ability

available in the market) leads to larger productivity gains and thereby a higher level of

well-being.

Local Markets. Next, we investigate the productivity channel by moving the dimension

from the individual to the local labor market level. We construct the interactions by creating

an indicator for high and low productive RORs by using macroeconomic variables such as

regional GDP, unemployment and the immigrant share. The results are reported in the

last three columns of the top panel of Table 6. The effect is stronger for less productive

areas (low GDP and high unemployment), with the estimates of the interaction terms in

both cases being statistically different at the 10% significance level (p-values are 0.082 and

0.051, respectively). This pattern is consistent with the result found for the income at

the individual level. When we focus on the immigrant share, we find no effect for high-

immigration regions, and a strong effect for low-immigration RORs (the p-value for difference

between the two interactions is 0.021). Since immigrants sort into highly productive and

richer areas (e.g., because of more job opportunities), it is not surprising that the result for

high-immigration areas is similar to the one for high-income areas. This result complements

the one in column III of Table 2, where we found that ethnic diversity and immigrant

share work as “substitutes”. While it is difficult to attach a causal interpretation to these

interaction terms, the results suggest that the effect of ethnic diversity is stronger in less

productive areas.

Ethnic Diversity or Immigrants’ Skills? The final dimension that we consider within

the productivity channel has to do with the composition of immigrants, in particular with

respect to their skills. We first consider their education composition. In order to do so, we

pool GSOEP data and calculate the average education level of immigrants in each ROR.

This allows us to derive an indicator for RORs with high versus low skills of immigrants.
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The first column in the bottom panel of Table 6 presents the results. The welfare gain of

ethnic diversity is stronger in regions where education is higher, but the estimates of the two

interactions are not statistically different from each other. On the other hand, the pattern of

the results is much clearer when we characterize RORs in terms of German language skills.

Consistently, the effect is stronger for Germans who live in RORs where immigrants have

better language skills. When language skills are measured by the self-assessed level of spoken

German or by whether immigrants speak German at home, the estimates of the interactions

are statistically different from each other (p-values are <0.01 and 0.024, respectively). In

the case of written German, the estimate for the above mean interaction is still higher

but not statistically different from the below mean interaction. These results suggest that

natives’ gains from interacting with other cultures (and possibly languages) are higher when

immigrants acquire German language skills and a better understanding of the local culture,

likely because these promote communication and social interactions.

We further delve into this point by looking at how immigrants are assimilated. In par-

ticular, we constructed measures using responses to questions about how much immigrants

“feel German” and “feel foreign” to indicate the attachment to the host or home country

(high levels of feeling foreign can be thought of capturing low levels of cultural assimilation).

This allows us to obtain the average level of immigrant assimilation in the region. We then

derive indicators for whether the ROR where the natives live is above or below the median

value of the two indicators. Remarkably, the effect is stronger for Germans who live in RORs

where immigrants are more assimilated. For both measures, the interaction term between

ethnic diversity and the indicator for high assimilated region is statistically different from

the interaction with the indicator for low assimilated RORs (p-values are <0.01 with the

measure “feel German” and 0.01 with the measure “feel foreign”). The effect of diversity

is in fact negative for RORs where immigrants do not feel German. We find a similar pat-

tern also when we consider a measure of economic assimilation such as wages. However the

interaction terms are not statistically different from each other.28

Overall, immigrants’ skills appear to be a potential channel for explaining our results,

especially those related to the socio-cultural assimilation of immigrants in Germany. Higher

diversity implies that no immigrant group constitutes the “majority” in a given region, and

in general immigrants do not segregate into enclaves. This makes the use of German lan-

28We constructed the wage assimilation measure following Akay et al. (2014) closely. In practice, using
GSOEP, we perform wage regressions separately for natives and immigrants. We then predict the wages for
the two groups and calculate averages for each ROR. Finally, we construct the ratio between the average
predicted wages of immigrants and that of natives. Values of the ratio below 1 indicate lower wage assim-
ilation, while values of 1 or larger a higher level of assimilation. Finally, we derive the indicator for values
above and below the median of the assimilation ratio.
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guage more diffused among immigrants. In turn, language uniformity increases economic

interactions between Germans and immigrants allowing for reciprocal spillovers (e.g., immi-

grants can increase their job opportunities; Germans can have access to a more diverse set of

skills, consumption goods, networks etc.). The socio-cultural assimilation implied by diver-

sity, and its potential productivity effects are also compatible with what we found with the

decomposition of the Shannon Entropy index: well-being gains are higher in more integrated

areas.

Table 6: Productivity and skills

Germans Regions

Employment Wage Work hours Income GDP Unempl. Immigr.

Below median 0.7932*** 0.7137*** 0.7137*** 0.9163*** 0.8569*** 0.4390* 0.8598***
(0.1772) (0.1918) (0.1946) (0.1895) (0.1767) (0.2425) (0.1797)

Above median 0.7721*** 0.8577*** 0.8278*** 0.5908*** 0.3914 0.9581*** –0.0118
(0.1766) (0.1954) (0.1938) (0.1889) (0.2939) (0.1955) (0.3733)

R2 0.091 0.091 0.091 0.091 0.091 0.091 0.091
N 188,123 188,123 188,123 188,123 188,123 188,123 188,123

Immigrants

Years of German language Feeling Wage

Education Spoken Written At home German Foreign Assimilation

Below median 0.6766** 0.0530 0.7643*** 0.1535 –0.7357** 1.0903*** 0.6757***
(0.2733) (0.2980) (0.2618) (0.3755) (0.3177) (0.1831) (0.2034)

Above median 0.8196*** 1.1695*** 0.9100*** 1.0194*** 1.0555*** –0.0452 0.9337***
(0.2039) (0.2024) (0.2355) (0.1723) (0.1736) (0.3306) (0.2734)

R2 0.091 0.092 0.092 0.091 0.091 0.091 0.091
N 188,123 182,303 181,905 186,820 188,123 188,123 188,123

Source: GSOEP waves 1998 to 2012.
Estimates refer to interaction terms between indicators for whether the variable in the column header is above or below
the median and ethnic diversity. See Equation 2
The dependent variable corresponds to answers to the question “How satisfied are you at present with your life as a
whole?” (values range from 0 to 10).
Robust standard errors clustered at the ROR-year level in parentheses.
*/**/*** indicate significance at the 0.1/0.05/0.01 level.
All specifications are estimated with fixed-effects.
R2 refers to within-group R2.

5.2 Social Capital

Trust and Civic Engagement. In this subsection, we investigate whether natives’ trust

is a mediating factor between ethnic diversity and well-being. Trust is a relevant measure

of social capital in our context because of its known influence on well-being (Putnam, 2007,

Helliwell et al., 2009, Winkelmann, 2009). At the same time, diversity might, on one hand

generate ethnolinguistic and cultural barriers to trust formation, and on the other hand

create an incentive for cooperation and civic participation among members of the groups.29

29The trust questions have been experimentally validated (see Fehr et al., 2003, for more details).
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We derive a measure of trust by summing the values of the three variables present in the

GSOEP. These correspond to answers to the following statements: “On the whole one can

trust people”, “Nowadays one cannot rely on anyone”, and “If one is dealing with strangers,

it is better to be careful before one can trust them”.30 We then create an indicator for

whether the level of trust of the individual is high (i.e., above median), and interact it with

the ethnic diversity variable. Results are presented in the first three columns of Table 7.

The estimates show that the effect of diversity on SWB is stronger for individuals with lower

level of trust. However, t-test for the difference of the estimates that we computed for the

three regression models reveal that the interaction terms are not statistically different from

each other. This weak statistical result does not allow us to conclude that the gains from

interacting with immigrants could be larger for less trustworthy individuals.31

Another dimension we investigate is civic engagement. We follow the definition used

in the GSOEP study by Hener et al. (2016), who define an index of civic engagement as

the aggregation of four components: political interest, party identification, organizational

involvement and individual voluntarism. Interest in politics and party identification are in

general associated with involvement in public matters. Similarly, organization membership

and volunteering are also forms of active public participation. We construct an indicator for

whether Germans have a level of civic engagement above or below the median and interact

it with the ED index. The estimates in the fourth column of Table 7 indicate that there

are no differences depending on the level of civic engagement. Hence, it could be that

ethnic diversity does not interact with civic engagement, or that it does in the same way for

individuals who are interested in public matters and those who are not.

Cultural Interactions and Multiculturality. A final dimension is multiculturality, de-

fined as the presence of a variety of cultures. In general, ethnic diversity is thought to

generate a multicultural environment to the extent that ethnic groups mix and interact, in-

stead of segregating into enclaves. We investigate whether a multicultural environment is a

mechanism behind our results. To do so, we use information on cultural activities attended

by natives and on tourism at the regional level. We construct an indicator for whether Ger-

mans often attend cultural events (the indicator takes the value of 1 for those who attend at

30Respondents can agree or disagree (on a 4-point scale, higher values correspond to stronger agreement).
We harmonize the scales so that higher values mean strong agreement to the first question and strong
disagreement to the second and third. We obtain similar results if we perform principal component analysis.
Since trust questions are asked only in 2003 and 2008, we use only data that refer to these two periods.

31It is possible that there is a causal relationship between ethnic diversity and trust. While this has been
found in some studies (e.g., Putnam, 2007), it does not seem of particular concern in our case, since the
correlations between the three measures of trust with ethnic diversity are all small and insignificant (-0.005
(s.d. 0.406), 0.001 (s.d. 0.920), and 0.002 (s.d. 0.692), respectively).
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least once a month) and interact it with the ethnic diversity variable. Results in column V

of Table 7 reveal that the effect of ethnic diversity is higher for individuals who attend more

events. The estimates of the two interaction terms are significantly different from each other

(p-values <0.01). One possible explanation is that individuals who often attend cultural

events have also more social interactions and larger networks which in turn could increase

the positive effects of ethnic diversity.

Table 7: Social capital

Trust Civic Cultural Tourism
people engagement events

Below median 0.9818** 0.6294*** 0.5967*** 0.5382***
(0.4641) (0.2265) (0.2252) (0.2015)

Above median 0.6483 0.6618** 0.7066*** 0.9682***
(0.4142) (0.2611) (0.2242) (0.2261)

R2 0.114 0.093 0.094 0.091
N 26,510 106,717 107,635 188,123

Source: GSOEP waves 1998 to 2012.
Estimates refer to interaction terms between indicators for whether the
variable in the column header is above or below the median and ethnic
diversity. See Equation 2
The dependent variable corresponds to answers to the question “How
satisfied are you at present with your life as a whole?” (values range
from 0 to 10).
Robust standard errors clustered at the ROR-year level in parentheses.
*/**/*** indicate significance at the 0.1/0.05/0.01 level.
All specifications are estimated with fixed-effects.
R2 refers to within-group R2.

We obtained a similar result when we use a measure of tourism intensity. This is con-

structed using information on the number of overnight stays in touristic facilities in the ROR

(e.g., hotels) obtained from the INKAR data. We construct an indicator for whether the

region has a touristic intensity above or below the median and interact it with the ED index.

The effect of ethnic diversity is stronger for natives who live in more touristic areas, with

the difference of the two interaction terms being significant at the 10% level (p-value 0.082).

One possible interpretation is that touristic regions might be a more favorable environment

for immigrants to establish businesses and could create positive externalities for the natives

living in these areas, for example by providing a larger supply of ethnic goods and services.

6 Conclusion

Ethnic diversity has been increasing in many developed countries in the past decades. In

this paper, we investigate the relationship between the ethnic diversity of immigrants and
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the well-being of natives in Germany. One of the novelties of this study is that it brings

several data sources together. The main data are from the GSOEP’s waves from 1998 to

2012, which have been merged with regional immigration data available with the split by

immigrant nationalities. These combined longitudinal data allow us to control for unobserved

heterogeneity at the individual, regional and time level.

We find several important results. First, the correlation between ethnic diversity and

Germans’ well-being is positive. That is, there is a welfare gain from higher diversity. This

result is found to be robust with respect to several checks with estimators and ethnic diversity

measures. However, we also find that it is the diversity within each region that positively

correlates with the well-being, but not the diversity across areas: natives’ well-being is

relatively lower when they live in ethnically segregated enclaves. We then investigate the

causal interpretation of the results, finding that the spatial redistribution of natives and

immigrants across regions does not confound the results.

We explored productivity and social capital as potential channels behind our results.

There is weak evidence that ethnic diversity enhances the productivity of natives. On the

other hand, we found that the socio/economic assimilation of immigrants in the region is

important. When we consider social capital, we found that both trust and cultural interac-

tions are relevant channels, albeit only in the second case are results statistically significant.

We are aware that these explanations are not exhaustive, however they cover economic and

social aspects of daily life which are likely to interact with ethnic diversity. Moreover, they

complement our evidence that the effect of ethnic diversity is stronger when more weight is

given to groups of immigrants that are culturally and economically closer to Germans.

Migration is a complex phenomenon that influences many aspects of life. Our study

delves for the first time into the influence of ethnic diversity on human well-being and allows

us to better understand how the size and composition of immigrants affect overall utility.

That diversity is beneficial to people is perhaps not so surprising, given that it is embedded

into the evolution of the human species. What we think our analysis is capturing are the

externalities created by the interaction of complementary sets of skills, cultures and traditions

pertaining to each ethnic group. Such interaction creates economic and social spillovers that

are not only beneficial to the immigrant groups, but to the host population as well. Coupled

with the results of the seminal study by Akay et al. (2014), our finding suggests that both

the level of immigration and its diversity positively influence well-being.

Our evidence is limited to Germany for the period under analysis. With its traditional

role in attracting large and diverse waves of immigrants, Germany represents an interesting

case study. At the same time, it is known that the recent economic crisis affected the German

labor market less than other countries. It is possible that the relationship between well-being
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and ethnic diversity is influenced by the economic cycle – irrespective of the real economic

impact of migration. Hence results could be different in areas that were particularly affected

by the economic crisis. It is difficult to generalize our results to other countries, because of

the differences in terms of migration history, the size and composition of immigrants and

their socio-economic integration. For example, the results of the Brexit vote, and the fact

that immigration was a central aspect in the debate is the reflection that a large share of the

British voters became averse to immigration and/or immigrants. We hope that our approach

can motivate future work, which could extend our research question to other countries or

dig further into the mechanisms linking ethnic diversity and well-being.
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Appendix

Figure A1: Components of Shannon entropy index

Within-area Between-area

2.258 - 2.502
2.503 - 2.758
2.759 - 3.042
3.043 - 3.339
3.340 - 3.610

0.000 - 0.038
0.039 - 0.055
0.056 - 0.082
0.083 - 0.109
0.110 - 0.212

Notes: data refer to averages over 1998 to 2012.

43



Table A1: Multiculturality and happiness – full estimates
FE OP RE QFE OLS FE - Std

Ethnic diversity (ED) 0.7942*** 0.7764*** 1.3996*** 0.5610*** 0.8381*** 0.8366*** 0.7469*** 0.0234***
(0.1786) (0.1766) (0.2288) (0.1289) (0.1716) (0.1717) (0.1770) (0.0053)

Immigrant share (IM) 0.0344*** 0.0310*** 0.1552*** 0.0316*** 0.0344*** 0.0339*** 0.0441*** 0.0820***
(0.0114) (0.0116) (0.0347) (0.0087) (0.0118) (0.0119) (0.0119) (0.0307)

Unemployment rate –0.0113*** –0.0096*** –0.0104*** –0.0123*** –0.0125*** –0.0150*** –0.0320***
(0.0025) (0.0025) (0.0015) (0.0022) (0.0022) (0.0022) (0.0071)

ED × IM –0.1484***
(0.0402)

Log GDP –0.1044 –0.2194* 0.0005 –0.0384 –0.0501 0.0050 –0.0167
(0.1276) (0.1320) (0.0884) (0.1302) (0.1307) (0.1259) (0.0204)

Age –0.0549*** –0.0674*** –0.0656*** –0.0822***
(0.0018) (0.0033) (0.0034) (0.0026)

Age squared 0.0007*** 0.0008*** 0.0008*** 0.0010***
(0.0000) (0.0000) (0.0000) (0.0000)

Female (D) 0.0959*** 0.1336*** 0.1348*** 0.1353***
(0.0045) (0.0121) (0.0126) (0.0066)

East Germany (D) –0.0811 –0.0804 –0.0803 –0.1883*** –0.2040*** –0.2007*** –0.2890*** –0.0197
(0.0755) (0.0762) (0.0760) (0.0300) (0.0728) (0.0730) (0.0462) (0.0187)

Log household size 0.0045 0.0052 0.0056 0.0084** 0.0180*** 0.0188*** 0.0092* 0.0038
(0.0063) (0.0063) (0.0063) (0.0037) (0.0058) (0.0065) (0.0053) (0.0046)

One child (D) 0.0314** 0.0311** 0.0315** –0.0189** 0.0136 0.0127 –0.0214* 0.0071**
(0.0133) (0.0133) (0.0133) (0.0089) (0.0128) (0.0128) (0.0129) (0.0030)

Two children (D) 0.0307* 0.0283 0.0288 0.0062 0.0240 0.0236 0.0225 0.0057
(0.0181) (0.0181) (0.0182) (0.0113) (0.0172) (0.0171) (0.0160) (0.0037)

Three or more children (D) 0.0472 0.0443 0.0452 0.0056 0.0248 0.0270 0.0103 0.0054
(0.0305) (0.0305) (0.0305) (0.0183) (0.0285) (0.0285) (0.0263) (0.0037)

Married (D) 0.3802*** 0.3792*** 0.3790*** 0.2201*** 0.3378*** 0.3335*** 0.3395*** 0.2168***
(0.0640) (0.0641) (0.0641) (0.0201) (0.0433) (0.0434) (0.0300) (0.0366)

Separated (D) –0.0707 –0.0700 –0.0683 –0.1748*** –0.1957*** –0.2025*** –0.2732*** –0.0400
(0.0704) (0.0705) (0.0706) (0.0257) (0.0522) (0.0523) (0.0397) (0.0403)

Single (D) 0.2338*** 0.2320*** 0.2305*** –0.0097 0.0837* 0.0766* 0.0058 0.1326***
(0.0663) (0.0664) (0.0664) (0.0210) (0.0453) (0.0454) (0.0314) (0.0379)

Divorced (D) 0.3519*** 0.3518*** 0.3532*** –0.0273 0.1164** 0.1087** –0.0381 0.2011***
(0.0680) (0.0680) (0.0681) (0.0216) (0.0474) (0.0474) (0.0329) (0.0389)

Good health (D) –0.3323*** –0.3324*** –0.3320*** –0.5390*** –0.4252*** –0.4240*** –0.6149*** –0.1900***
(0.0121) (0.0122) (0.0121) (0.0104) (0.0117) (0.0117) (0.0123) (0.0069)

Satisfactory health (D) –0.7719*** –0.7715*** –0.7711*** –1.1092*** –0.9712*** –0.9688*** –1.4145*** –0.4410***
(0.0146) (0.0146) (0.0146) (0.0118) (0.0140) (0.0140) (0.0141) (0.0084)

Poor health (D) –1.3445*** –1.3444*** –1.3436*** –1.6079*** –1.6335*** –1.6303*** –2.2526*** –0.7684***
(0.0191) (0.0191) (0.0190) (0.0143) (0.0188) (0.0188) (0.0192) (0.0109)

Bad health (D) –2.2774*** –2.2777*** –2.2769*** –2.2694*** –2.6950*** –2.6902*** –3.5459*** –1.3019***
(0.0372) (0.0372) (0.0372) (0.0223) (0.0361) (0.0361) (0.0366) (0.0213)

Years of education –0.0103** –0.0106** –0.0102** 0.0291*** 0.0483*** 0.0067 0.0423*** –0.0160**
(0.0049) (0.0049) (0.0049) (0.0011) (0.0025) (0.0050) (0.0015) (0.0075)

Not in labour force (D) 0.0047 0.0046 0.0055 0.0533*** 0.0155 0.0184 0.0804*** 0.0010
(0.0206) (0.0206) (0.0206) (0.0156) (0.0207) (0.0207) (0.0229) (0.0046)

In school/training (D) 0.1342*** 0.1337*** 0.1347*** 0.1209*** 0.2066*** 0.1745*** 0.2045*** 0.0131***
(0.0293) (0.0292) (0.0292) (0.0208) (0.0282) (0.0281) (0.0296) (0.0029)

Unemployed (D) –0.5015*** –0.5003*** –0.4995*** –0.4460*** –0.5534*** –0.5453*** –0.7358*** –0.0699***
(0.0265) (0.0265) (0.0264) (0.0182) (0.0269) (0.0270) (0.0280) (0.0037)

Log wage 0.0023 0.0023 0.0023 0.0101*** 0.0095*** 0.0085*** 0.0153*** 0.0053
(0.0015) (0.0015) (0.0015) (0.0011) (0.0015) (0.0016) (0.0016) (0.0036)

Log working hours 0.0298*** 0.0298*** 0.0300*** 0.0114*** 0.0328*** 0.0350*** 0.0266*** 0.0288***
(0.0053) (0.0053) (0.0053) (0.0040) (0.0053) (0.0054) (0.0058) (0.0051)

Log household income 0.0119*** 0.0119*** 0.0119*** 0.0178*** 0.0153*** 0.0123*** 0.0278*** 0.0129***
(0.0024) (0.0024) (0.0024) (0.0016) (0.0023) (0.0025) (0.0023) (0.0026)

R2 .091 .091 .077 .091 .322 .321 .261 .091
N 188,123 188,123 188,123 188,123 188,123 188,123 188,123 188,123

Source: GSOEP waves 1998 to 2012.
The dependent variable corresponds to answers to the question “How satisfied are you at present with your life as a whole?” (values range from
0 to 10).
Robust standard errors clustered at the ROR-year level in parentheses.
*/**/*** indicate significance at the 0.1/0.05/0.01 level.
FE: Fixed-Effects; OP: Ordered Probit; RE: Random Effects; QFE: Quasi-Fixed-Effects (Correlated Random-Effects); OLS: Ordinary Least
Squares. Std refers to standardized estimates for the model in the second column.
All models include indicators for RORs and years.
(D) refers to dummy variables.
Reference groups: for having children is No children; for marital status is Widowed; for health status is Very good health; for employment is
Employed.
Fixed effects models exclude time invariant regressors such as: age, age squared, and sex.
R2 in column OP refers to pseudo R2 and in columns FE refers to within-group R2.
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Table A2: Predictions from main effects and interaction models

MR / ED 1st 2nd 3rd 4th

Main effects model
1st 6.778 6.893 7.020 7.148

[ 6.431 – 7.124] [ 6.570 – 7.215] [ 6.702 – 7.337] [ 6.810 – 7.487]
2nd 6.828 6.943 7.070 7.199

[ 6.483 – 7.235] [ 6.622 – 7.264] [ 6.754 – 7.387] [ 6.861 – 7.537]
3rd 6.855 6.970 7.097 7.226

[ 6.510 – 7.200] [ 6.649 – 7.292] [ 6.781 – 7.414] [ 6.888 – 7.564]
4th 6.882 6.997 7.124 7.253

[ 6.536 – 7.228] [ 6.676 – 7.319] [ 6.807 – 7.441] [ 6.914 – 7.591]

Intreraction model
1st 6.831 6.927 7.057 7.156

[ 6.484 – 7.179] [ 6.604 – 7.251] [ 6.738 – 7.377] [ 6.818 – 7.495]
2nd 6.888 6.889 7.084 7.163

[ 6.541 – 7.235] [ 6.566 – 7.211] [ 6.767 – 7.402] [ 6.824 – 7.501]
3rd 6.867 6.987 7.041 7.230

[ 6.522 – 7.211] [ 6.665 – 7.309] [ 6.723 – 7.360] [ 6.892 – 7.567]
4th 6.924 7.096 6.982 6.846

[ 6.578 – 7.271] [ 6.769 – 7.423] [ 6.655 – 7.309] [ 6.437 – 7.255]

Source: GSOEP waves 1998 to 2012.
Entries correspond to predictions of the regression in col II (top panel) and col III
(bottom panel) of Table 2, conditioning on values of ethnic diversity and immigrant
share (mean values of each quartile). Predictions confidence intervals are in brackets.
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