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Abstract

Sundberg, A. 2024. Essays in Labor Economics. Parenthood, Immigration, and
Education. Economic studies 214. 209 pp. Uppsala: Department of Economics.
ISBN 978-91-506-3040-4.

Essay I: This paper examines the impact of parenthood on labor market outcomes for both men
and women using population-wide annual income data from 1960 to 2021 in Sweden. First,
I document the contemporary child penalties across several labor market outcomes. Second, I
show that while the motherhood penalty in earnings declined significantly during the 1960s,
1970s, and early 1980s, the rate of decline slowed from the late 1980s onwards. Third, I identify
a fatherhood penalty emerging since the 1980s, particularly pronounced among men in more
gender-egalitarian households (proxied by the father's share of parental leave) and among fathers
who have sons relative to daughters.

Essay II (with Olof Aslund and Arizo Karimi): We explore the effect of gender equality
norms and shared institutional and economic contexts on the size of the motherhood penalty,
studying child migrants and children of immigrants in Sweden. While there are results pointing
to a moderate but statistically robust negative association between source country gender
equality and the labor market impact of motherhood, the overall picture is more one of similarity
across highly diverse groups. All groups of mothers exhibit qualitatively comparable labor
market trajectories following first childbirth, but penalties are somewhat greater among those
descending from the most gender-unequal societies.

Essay III (with Demid Getik and Anna Sjogren): We examine how exposure to recent
migrants and asylum seekers affects the academic performance of incumbent students in Sweden
between 2008 and 2022, a period characterized by large migration inflows. To identify the effect,
we exploit variation in contemporaneous and cumulative exposure to recent migrants between
siblings and across cohorts within schools. We find a small but statistically significant positive
impact on native students' test scores from cumulative exposure to recent migrants. However,
students with immigrant backgrounds do not experience similar benefits. A closer look at the
more acute 2015 refugee crisis corroborates our main findings.

Essay IV (with Mounir Karadja): We study the economic effects of gaining access to the
taxi labor market. Comparing individuals who pass the required written exams for a taxi license
with those who have not yet done so, we find that immigrants increase their monthly earnings
by nearly 50 percent between 1 and 3 years later and reduce their reliance on social insurance
programs. Natives experience smaller gains of about 10 percent. Recently arrived immigrants
reap the largest gains, suggesting that their outside options are limited, leading to a larger impact
of taxi driving on their earnings.
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Introduction

Over the past century, the labor markets of high-income countries have un-
dergone significant transformations, notably marked by the increased female
labor force participation and the heightened levels of immigration.! Along
with the increased presence of women and immigrants in the labor market,
there is also a persistent segmentation of economic activity based on gender
and immigrant status. In fact, inequality by gender and immigrant status is
evident in most facets of economic success.

Immigrants often occupy lower-paying jobs, are more likely to be overqual-
ified for their jobs, and face substantial barriers in entering the labor market
relative to natives (Carlsson and Rooth, 2007; OECD/EU, 2015; Baert, 2018).
Women, traditionally perceived as primary caregivers, confront significant ob-
stacles reconciling market work and family responsibilities (Goldin, 2014;
Bertrand, 2020). Moreover, although women as a group are more educated
than men across most high-income countries today, they are still more likely
to make educational and occupational choices that consistently result in lower
earnings (Kahn and Ginther, 2018; Bertrand, 2020).

Understanding the root causes of these inequalities in outcomes has been
a fundamental part of research in economics for a long time. Early research
focused on discrimination (Becker, 1957) and human capital accumulation
(Mincer and Polachek, 1974). More recent additions to the potential mecha-
nisms are identity (Akerlof and Kranton, 2000, 2010) and culture and prefer-
ences (Bisin and Verdier, 2001, 2011). All essays in this thesis build on these
seminal contributions to the research on economic inequalities.

Why is it important to consider inequalities in economic outcomes? As
argued by Bertrand (2018, 2020), there is one argument about fairness and
another about efficiency. The argument that individuals should have the same
opportunities regardless of gender and immigrant status is likely an argument
that is appealing to many. Perhaps this argument may suffice to justify why
this is a relevant and important topic to study. But, within a stricter economic
framework, one can also argue for efficiency. Women account for roughly half
of the population, and many countries today have large and increasing immi-
grant populations. If there are labor market barriers that are based solely on
gender and immigrant identity—and not on relevant abilities or aptitude—a

IThese trends have been consistent across most OECD countries, although magnitudes dif-
fer. For female labor force participation across countries, see Olivetti (2014) and Olivetti and
Petrongolo (2016), and for the share of immigrants in the population, see UN (2020).
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large number of individuals will not be efficiently allocated in the labor mar-
ket. This potential inefficiency will, in turn, lower the overall economic well-
being of a society.”> Hence, both in terms of a general notion of fairness and
in terms of what is beneficial for society, uncovering inequalities and their
underlying mechanisms is of first-order relevance in economic research.

This thesis consists of four self-contained empirical essays that encompass
various questions within labor economics but have a common denominator:
they are all related to inequalities in opportunities or outcomes. Each essay
addresses this issue from a different perspective, and the thesis aims to im-
prove our understanding of the mechanisms or the importance of the context
for each of them. The first two essays focus on the gender gap in labor mar-
ket outcomes from parenthood. The latter two focus on immigrant peers in
schools and immigrant labor market integration, respectively. A short intro-
duction and summary of each essay follow.

Essays I and II

A few months ago, Claudia Goldin received the Sveriges Riksbank Prize in
Economic Sciences in Memory of Alfred Nobel for “having advanced our un-
derstanding of women’s labor market outcomes” (The Royal Swedish Academy
of Sciences, 2023). The press release stated:

Historically, much of the gender gap in earnings could be explained by differ-
ences in education and occupational choices. However, Goldin has shown that
the bulk of this earnings difference is now between men and women in the same
occupation, and that it largely arises with the birth of the first child.

—The Royal Swedish Academy of Sciences, 9 October, 2023.

The first two essays in my thesis build on Goldin’s work and focus on the
differential impact of parenthood on the labor market outcomes for women
relative to men in Sweden.

Essay I: The Child Penalty in Sweden: Evidence, Trends, and Child
Gender

Women have now entered the labor market at almost the same rate as men
and have even surpassed men in educational attainment in many high-income
countries. Moreover, the gender gaps in earnings, hours of work, wages, and
occupational rank have all narrowed considerably (Goldin, 2006). Goldin
(2014, p. 1) refers to this development as “among the grandest advances in
society and the economy in the last century.”

ZSee Hsieh et al. (2019) for theoretical and empirical evidence on the economic importance of
the misallocation of talent based on gender and race.
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This development notwithstanding, it is well documented that gender gaps
in labor market outcomes are still present and appear to be persistent (Olivetti
and Petrongolo, 2016; World Economic Forum, 2023). The main driver of
this persistence is the female-male differentials in the impact of parenthood
(Bertrand, Goldin, and Katz, 2010; Angelov, Johansson, and Lindahl, 2016;
Kleven, Landais, and Sggaard, 2019; Bertrand, 2020; Cortés and Pan, 2023;
Kleven, 2023). Parenthood accounted for about 80 percent of the earnings
gap in Denmark in 2013 (Kleven, Landais, and Sggaard, 2019) and nearly 70
percent of the pay gap in the US in the 2010s (Cortés and Pan, 2023). The
substantial negative impact of children on women’s earnings is often referred
to as the “motherhood penalty.” It contrasts with the non-existent or even
positive impact of children on men’s earnings (the “fatherhood premium”).>

In my first essay, I focus on the gender inequality that stems from fam-
ily formation using a panel of 62 years of annual income data in Sweden.
First, I document contemporary child penalties for men and women across
several labor market outcomes. Second, I show that the motherhood penalty
decreased significantly during the 1960s, 1970s, and early 1980s but has been
only modestly reduced since the early 1980s. Third, I show that since the late
1980s, there has been a fatherhood penalty, and this penalty is higher in more
gender-egalitarian households (proxied by the father’s use of paternity leave)
and among men having sons relative to daughters.

The substantial reduction in the motherhood penalty coincides with a sig-
nificant entry of women into the labor market (Olivetti, 2014; Molinder, 2022)
and major family policy reforms in Sweden in the early 1970s. These reforms
include individual income taxation, publicly funded universal child care, and
the introduction of job-protected and gender-neutral parental leave. The re-
duction in the motherhood penalties shown in this essay, therefore, adds to the
overall picture of a greater transformation in terms of women’s labor market
outcomes in Sweden in the 1960s to 1980s. It also corroborates previous re-
search showing that the impact of children is crucial in understanding gender
gaps in labor market outcomes and that a lot of the progress in closing the
gender gaps in labor market outcomes has slowed in the recent decades (Blau
and Kahn, 2006; Goldin, 2006; Blau and Kahn, 2017; Bertrand, 2020; Kleven,
2023).

3 Although earlier papers explicitly referred to a “motherhood wage penalty,” e.g., Budig and
England (2001) and Anderson, Binder, and Krause (2002), the terminology is now so well
established that the labor market outcome (earnings, wages, or, employment) is implicitly as-
sumed and therefore omitted. Nevertheless, the term “motherhood penalty” should be viewed
as very specific and implicitly refers to the negative impact of parenthood on a labor market
outcome. Although the terms “penalty” and “premium’ have normative connotations, the terms
encompass all underlying causes, including, for example, discrimination, hours worked, and
choice of workplace. It has also become more common to use the term “child penalty,” even
though the term also includes the impact of additional children.
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Although the impact of parenthood on the labor market outcomes of men
is small compared to women, I show a fatherhood penalty emerging in the
1980s. This penalty in earnings is primarily driven by reduced labor supply in
the first years after the child is born (due to the use of paternity leave) but also
persists in the longer horizon. The penalty in the long run is driven by reduced
hours worked and lower wages but is relatively small in magnitude. While the
long-run motherhood penalty is largely unaffected by the length of parental
leave and the distribution of parental leave within the household, there is a
linear increase in the fatherhood penalty for men using more paternity leave.
These results indicate that differential gender norms across households matter
for variations in the size of the fatherhood penalty.

The fatherhood penalty is also higher among men having sons relative to
daughters. This finding contrasts studies from the US and Germany (Lundberg
and Rose, 2002; Choi, Joesch, and Lundberg, 2008; Dahl and Moretti, 2008)
where fathers of sons have higher earnings relative to fathers of daughters. One
potential explanation for this discrepancy is that gender norms in Sweden are
different from those in the US and Germany. While the higher earnings of men
with sons are often discussed in the literature in terms of a role model effect
(Raley and Bianchi, 2006), this effect might only be present in societies with a
more pronounced breadwinner norm rather than in environments characterized
by more gender-egalitarian norms, such as Sweden.

Essay II: Origin, Norms, and the Motherhood Penalty (with Olof Aslund
and Arizo Karimi)

Although the existence of motherhood penalties is well established, the under-
lying causes still need to be understood. The long-run child penalty is nearly
identical for women birthing and adopting children, challenging the notion
that biological factors (e.g., pregnancy, delivery, breastfeeding) explain the
gender earnings gap post-parenthood (Kleven, Landais, and Sggaard, 2021;
Rosenbaum, 2021; Andresen and Nix, 2022).

Family policies have also shown limited importance in explaining the size
of long-run child penalties. Expansions of parental leave in Germany (Schén-
berg and Ludsteck, 2014) and Austria (Lalive and Zweimiiller, 2009; Lalive et
al., 2014; Kleven et al., 2022) had very modest impacts on long-run earnings
for women. Earlier research from Sweden, the US, and the UK, also showed
that a higher uptake of parental leave did not lead to higher long-run mother-
hood penalties (Waldfogel, 1998; Albrecht et al., 1999). The same results hold
for childcare subsidies in Austria (Kleven et al., 2022).

Recent studies also question the importance of specialization within the
household (Becker, 1981) and male-female differentials in human capital ac-
cumulation (Mincer and Polachek, 1974) in contributing to child penalties.
First, in the Nordic countries, the differential impact of children on men and
women is much larger in opposite-gender couples compared to same-gender
couples even when couple characteristics such as education and earnings are
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held constant (Andresen and Nix, 2022; Vleuten, Evertsson, and Moberg,
2023). Second, in the US, the motherhood penalty is even higher in couples
where women outearn their husbands (Almond, Cheng, and Machado, 2023).

The leading candidate for understanding the impact of parenthood on earn-
ings is the male breadwinner norm; women are expected to take the primary re-
sponsibility for child rearing (Boelmann, Raute, and Schonberg, 2021; Kleven,
Landais, and Sggaard, 2021; Andresen and Nix, 2022; Kleven, 2023; Vleuten,
Evertsson, and Moberg, 2023). Cross-country comparisons also suggest a pos-
itive relationship between child penalties and elicited traditional gender norms
(Kleven et al., 2019), offering additional support for this explanatory factor.

In my second essay, we add to the literature on child penalties by focus-
ing on the role of culture and gender norms in determining the size of the
motherhood penalty in earnings. We study whether people living in the same
economic and institutional context (Sweden) but with different cultural back-
grounds are affected differently by entering parenthood. We focus on child mi-
grants and children of immigrants to hold institutional and overall societal ex-
posure during adolescence and early adulthood constant across groups. Gen-
der norms across groups are proxied by a parental country of origin ranking
according to the World Economic Forum’s Global Gender Gap Index (GGI).
This study, therefore, uses the “epidemiological approach” to study the impor-
tance of culture for economic outcomes (see Fernandez, 2011, for a review of
the method and its applications). Hence, we also add to an expanding literature
that explores the importance that cultural variables have in determining eco-
nomic choices and outcomes (Guiso, Sapienza, and Zingales, 2006; Alesina
and Giuliano, 2015; Giuliano, 2021).

We find that gender norms among child migrants and children of immi-
grants show pre-parental similarities not only with first-generation adult mi-
grants sharing their geographic origin but also with the gender equality indi-
cators seen among the populations of these countries. We also find that gender
norms influence the size of the motherhood penalty, but mainly that mothers
from different backgrounds show strong similarities in their earnings trajec-
tories after entering parenthood. The findings highlight that while parental
gender norms matter to some extent, motherhood penalties are strikingly sim-
ilar across groups with very different cultural backgrounds.

Essays III and IV

My third and fourth essays focus on different dimensions of immigration and
integration. Globally, around 300 million people (3.5 percent of the global
population) live in a country other than their country of birth. Migrants tend
to move to relatively richer countries, and more than 1 in 10 residents in the
EU and the member countries of the OECD are foreign-born. The number for
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Sweden is more than 1 in 5, which is the fifth highest in the EU (Frattini and
Bertino, 2023).

Moreover, as of July 2023, more than 6.2 million refugees had fled from
Ukraine after Russia’s full-scale invasion in February 2022 (UNHCR, 2023a),
and the UNHCR estimates that there were around 36 million refugees globally
at the end of 2022 (UNHCR, 2023b). Recent developments in terms of climate
change, population growth, and military conflicts are indicating that the num-
ber of migrants and refugees will be high also in the future. In a globally
representative survey in 2021, 16 percent of adults answered that they would
like to permanently migrate to another country if they could (Gallup, 2023).

In tandem with the increasing number of migrants and asylum seekers, the
political question of immigration and integration has risen to prominence in
most high-income countries in the last decades. Figure 1 shows how the ques-
tion has gained increasing significance following surges in asylum seekers in
Sweden. During the 2015 European refugee crisis, immigration was declared
the main challenge facing the EU in all member countries except Portugal
(European Commission, 2015).
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Figure 1. Changes in the number of asylum seekers and the perceived importance of
the political question of immigration/integration over time in Sweden. The right axis
shows the percentage of people who included immigration/integration as one of the
three most important issues/societal problems. Sources: Data from the SOM Institute
(2023) and the Swedish Migration Agency (2024).

16



Essay III: Recent Migrant Peers and the School Performance of
Incumbent Students (with Demid Getik and Anna Sjogren)

From a host country perspective, immigration raises concerns regarding its
potential to adversely affect the labor market opportunities for natives and
its potential to burden public institutions and the functioning of the welfare
state (Rica, Glitz, and Ortega, 2015). Although these questions are empiri-
cally hard to study, the interest for them in economics research has risen with
the increasing number of migrants in the last decades. Pioneering work by
Chiswick (1978) and Borjas (1985) focused on the labor market outcomes of
immigrants in the host country (the US), and their work has been followed by
extensive work on the fiscal impact of immigration and the impact of immi-
gration on the labor market.*

Compared to the extensive literature on the impact of immigration on the
labor market outcomes of natives, less research has been devoted to the ef-
fects of immigration on the educational outcomes (Figlio et al., 2023). This
notwithstanding, children are largely over-represented among refugees and
correspond to more than 41 percent of the refugees in the world (UNHCR,
2023b). The influx of the 2015 refugee crisis in Europe led to political debates
in many European countries about the strain migration put on school systems.
This debate spurred again following Russia’s full-scale invasion of Ukraine in
2022.

The importance of school peers on educational performance is a well-known
fact, going back to the Equality of Educational Opportunity Study (known as
the “Coleman Report”) studying school segregation in the 1960s in the US
(Coleman, 1966). More recent studies have corroborated these early findings
on the importance of peers (Hoxby, 2000; Sacerdote, 2011) as well as the im-
portance of students’ relative performance in the classroom (see Delaney and
Devereux, 2022, for a review). A sudden surge in migrants (as in 2015 in
Europe) might also lead to a sudden reorientation of teaching activity, cause
classroom disruptions, and increase competition for resources in the short run
(Fix and Zimmermann, 1993; Lazear, 2001; Card, 2009). Changes to the
student composition due to migration flows may additionally affect school
choices and cause families to change neighborhoods or schools (often referred
to as “native flight”), which further alters the student composition of receiving
schools (Grodzins, 1957; Clotfelter, 1976, 2001; Betts and Fairlie, 2003).

In my third essay, we ask: How are native students affected by exposure
to newly arrived immigrants in terms of their educational outcomes? The set-
ting is the influx of migrant children into Swedish schools over the last 15
years. Sweden had the highest per capita refugee admission in the OECD dur-
ing the peak of the 2015 refugee crisis, amounting to 163,000 asylum seek-
ers, corresponding to 1.6 percent of the population (OECD, 2017). In the

4See Chiswick and Miller (2015) for a more recent review on the overall economic conse-
quences of immigration.
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academic year 2016/17, 12 percent of the students in Swedish compulsory
schools were foreign-born, and two-thirds of the foreign-born students were
recent migrants.’

We use administrative student registers with data on school assignments
and test scores for all Swedish compulsory school students (including asy-
lum seekers) to study the impact of exposure to recent migrants on native
students’ academic performance. The fact that we have information on the
student composition at both school and classroom levels for all grades in com-
pulsory school means that we can follow individuals over time and study ex-
posure throughout the compulsory school. Moreover, this data is merged with
registers on families, allowing for sibling comparisons in exposure and out-
comes. Thus, the data allows us to include changes in student composition
due to potential native flight.

Our results suggest that the negative association between migration and the
school performance of native students stems from a significant negative sort-
ing of migrants and native students to schools that have a high inflow of recent
migrants. Once we account for this sorting, we find that both contemporane-
ous and cumulative exposure have small positive effects on native students’
performance. The overall conclusion is, therefore, that exposure to recent mi-
grants had a modest, albeit significantly positive, impact on the educational
performance of native students. There are, however, signs of a small negative
effect on students with an immigrant background. An event study analysis of
the more acute exposure during the 2015 refugee crisis corroborates our main
findings. It shows that while classrooms in exposed schools initially became
more crowded, schools reacted to the migrant influx by reducing class sizes.
This finding points to an important role for resources.

Essay IV: The Labor Market Impact of a Taxi Driver’s License (with
Mounir Karadja)
In most countries in the EU, foreign-born are less likely to be employed com-
pared to natives (Frattini and Bertino, 2023). Moreover, immigrants with a
non-Western immigrant background have worse labor market outcomes than
natives and their Western immigrant counterparts (Eriksson, 2010; Aldén and
Hammarstedt, 2014; Brell, Dustmann, and Preston, 2020). My fourth essay
focuses on a labor market with a large over-representation of non-Western im-
migrants (roughly half of all taxi drivers in Sweden are foreign-born). This
over-representation raises the question of what role this and other occupa-
tions with similar characteristics—service sector with low formal qualification
requirements—play in the native-immigrant employment and earnings gaps.
To the best of our knowledge, this project is the first to estimate the effects
of a taxi driver’s license on labor market outcomes. Examining the impact

SRecent migrant is defined as a foreign-born student being granted a residence permit within
the last four years or asylum-seeking students in the asylum process who have not yet received
a residence permit.
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of access to certain occupations with low formal requirements and barriers to
entry is complicated because access to these occupations is rarely formally
restricted. However, being a taxi driver requires a specific driver’s license,
meaning the individual must pass several exams. We use these previously
unused data on all written exam results for the taxi driver’s license in Sweden
between 2004 and 2017, matched with administrative data on individual labor
market outcomes.

We find that gaining access to the taxi labor market positively affects both
natives and immigrants. However, the taxi labor market has a more significant
positive impact on immigrants relative to natives, which is evident both in
levels and relative terms. Immigrants are also more likely to enter the taxi la-
bor market from unemployment, while natives are more likely to have been
employed. Moreover, more highly educated individuals take up taxi driv-
ing among immigrants than natives. Highly educated immigrants have higher
post-taxi earnings than lower-educated immigrants, while the opposite is true
for natives. We interpret this as an indication that outside options are generally
lower for highly educated immigrants, compared to highly educated natives,
in line with studies finding foreign-acquired human capital having lower eco-
nomic returns (Friedberg, 2000).

We also find that immigrants who pass the taxi exams show no decline in
taxi driving as their main occupation throughout our sample period. Thus, we
find no indication that immigrants use taxi driving as a stepping stone to other
occupations within our time frame. Natives, by contrast, display a peak in taxi
driving as their main occupation in the first 12 months after passing exams,
after which it decreases gradually. Taxi driving for immigrants appears to
represent a more stable and long-standing shift in labor market status, while it
is a more temporary occupation for natives.
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1 Introduction

In most industrialized countries, women have entered the labor market at al-
most the same rate as men and have even surpassed men in educational attain-
ment, often referred to as a gender revolution (Goldin, 2006; England, 2010).
However, there are still persistent gender gaps in wages, hours worked, and
the representation of women in manager positions (Olivetti and Petrongolo,
2016). Moreover, women’s earnings drop sharply relative to men’s after enter-
ing parenthood (Angelov, Johansson, and Lindahl, 2016; Kleven, Landais, and
Sggaard, 2019).! The differential impact of parenthood on women relative to
men is the main driver of the persistent gender gap in labor market outcomes
across industrialized countries (Kleven, Landais, and Sggaard, 2019; Bertrand,
2020; Cortés and Pan, 2023; Kleven, 2023).

This study focuses on the impact of parenthood on labor market outcomes in
Sweden. Sweden provides an interesting setting for a study on child penalties
since it is often seen as a forerunner in gender-egalitarian norms and the main
proponent of the dual-earner/dual-carer model (Ferrarini and Duvander, 2010).
Many European countries have followed Sweden’s lead, with the EU increas-
ingly emphasizing the role of fathers as family carers.” Sweden’s historical
and contemporary setting therefore provides an important context to study,
particularly for countries seeking to implement comparable policies aimed at
challenging the male breadwinner norm and promoting gender equality in the
labor market.

In this essay, I first document the contemporary child penalties for both men
and women across a number of labor market outcomes in Sweden. Second, I
show that while the motherhood penalty in earnings declined significantly dur-
ing the 1960s, 1970s, and early 1980s, the rate of decline slowed substantially
from the late 1980s onwards. Third, I identify a fatherhood penalty emerg-
ing since the 1980s, particularly pronounced among men in more gender-
egalitarian households (proxied by the father’s use of paternity leave) and
among fathers of sons compared to daughters.

Over the 10 years following first childbirth, women in Sweden experience
a child penalty in earnings of 37 percent. The penalty 10 years after the first
childbirth is 25 percent. Compared to other high-income countries, this is a
relatively low long-run motherhood penalty (Kleven et al., 2019). The 10-year
motherhood penalty in employment is 6 percent, which is substantially lower
than most other OECD countries (Kleven, Landais, and Leite-Mariante, 2023)
and is reflecting the fact that few women leave the labor market altogether after
family formation in Sweden. The 10-year penalty in hours worked and wages
(both conditional on employment) are 14 percent, respectively. Therefore, the

ISee also Korenman and Neumark (1992), Waldfogel (1997), Budig and England (2001), and
Anderson, Binder, and Krause (2003) for early evidence on motherhood penalties in wages.
2See e.g., EU Directive 2019/1158 on work-life balance for parents and carers, which also
mandates that member states must offer a minimum of 10 days of paternity leave.
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long-run penalty in earnings primarily stems from lower wages and an increase
in part-time employment.

The motherhood penalty in earnings over the 10 years following childbirth
decreased from 63 percent for first childbirths in the early 1960s to 43 per-
cent for childbirths in the early 1980s and to 34 percent for childbirths in the
early 2010s. The significant reduction in child penalties between the 1960s
and 1980s coincides with a substantial entry of women into the labor force
and Sweden’s implementation of several major family policy reforms to en-
able and incentivize women with children to work. The slowdown in the re-
duction in the size of the child penalty is aligned with the broader narrative
that gender equality in economic outcomes made significant progress in the
20t century but has slowed in recent decades (Blau and Kahn, 2006; England,
2010; Blau and Kahn, 2017; Kleven, 2023). It also corresponds with the trend
observed in the few other countries that have studied the evolution of mother-
hood penalties. Generally, these countries experienced significant reductions
in the motherhood penalties up to the 1990s, but progress slowed after that.>

Although often overlooked in the literature, this essay also focuses on het-
erogeneity in the labor market outcomes of men following parenthood. De-
spite substantial changes for women in the labor market in the 20" century
(Goldin, 2006), the impact of children on men’s labor market outcomes has
been non-existent (or even positive) across countries (Kleven, Landais, and
Leite-Mariante, 2023). However, I show that within the comparatively gender-
egalitarian Swedish context, there is a fatherhood penalty in earnings for men
having children. The fatherhood penalty has increased from non-existent to a
child penalty in earnings of 7 percent following the 10 years after first child-
birth and a 10-year penalty of 4 percent. The short-run penalty is primarily
driven by reduced labor supply in the first years after the child is born due to
paternity leave. The long-run penalty is driven by lower wages and, to some
extent, fewer hours worked.

Recent literature suggests that gender norms are important for the size of
the motherhood penalty (Boelmann, Raute, and Schonberg, 2021; Kleven,
Landais, and Sg¢gaard, 2021; Andresen and Nix, 2022b; Kleven, 2023). In
this essay, I also show the importance of gender norms for the size of the fa-
therhood penalty. I proxy gender norms by the father’s share of parental leave.
Previous research has shown a positive relationship between the use of pa-
ternity leave and gender-egalitarian norms within the household (Duvander,
2014; Aldén, Boschini, and Tallas Ahlzen, 2023).4 As the number of days of
paternity leave has increased substantially during the studied period, I use an
individual’s placement in the distribution of father’s share of parental leave in

3For the evolution of motherhood penalties from the 1970s, see Kleven (2023) for the US,
Andresen and Nix (2022a) for Norway, and Huttunen and Troccoli (2023) for Finland.
4Father’s share of parental leave is also an indicator of gender equality that is frequently used
by government authorities in Sweden (Swedish Social Insurance Agency, 2018; Haandrikman,
Webster, and Duvander, 2021).
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a given year of childbirth as a proxy for gender norms. This implies that the
institutional framework remains constant—focusing on Sweden during a spe-
cific year of childbirth—while varying gender norms across individual house-
holds.

Men taking a higher share of the parental leave within the household also
have a higher long-run fatherhood penalty. The comparison of men depend-
ing on their use of paternity leave highlights a large variation in the observed
long-run fatherhood penalties, ranging from non-existent for men taking no
leave to a penalty of 10 percent for men in the highest decile. In contrast, the
long-run motherhood penalty is essentially unaffected by the use of parental
leave. This result suggests that gender norms within the household play a sig-
nificant role in shaping the fatherhood penalty while having less influence on
the motherhood penalty.

The differential impact of parental leave on earnings for men and women
indicates that leave-taking does not solely go through the loss of experience
and human capital (Mincer and Polachek, 1974; Albrecht et al., 1999). The
suggested explanation is instead that the differential impact of leave-taking
goes through a more gender-egalitarian division of household chores. In other
words, men in more gender-egalitarian households make career decisions that
translate better to family care relative to market work, much in the same way
that women do (Bertrand, Goldin, and Katz, 2010; Bertrand, 2020). This
explanation is supported by previous research showing that men using more
paternity leave also tend to have a higher engagement in child rearing as the
child gets older (Haas and Hwang, 2008; Almqvist and Duvander, 2014). An
alternative explanation is that higher use of paternity leave signals less career
ambition to the employers for men but not for women and that men using more
paternity leave are “punished” for doing so (Albrecht et al., 1999).

Research in economics has also identified variations in labor market out-
comes based on the gender of children. In both the US and Germany, studies
indicate that men tend to experience an increase in their hourly wage rates and
annual hours worked when they have a son compared to having a daughter
(Lundberg and Rose, 2002; Choi, Joesch, and Lundberg, 2008; Pollmann-
Schult, 2017). Additionally, studies have revealed differences in parental be-
havior influenced by the child’s gender, including at what age they engage
their children in activities such as reading, singing songs, and teaching letters
and words (Lundberg, McLanahan, and Rose, 2007; Bertrand and Pan, 2013;
Baker and Milligan, 2016). Studies have also shown that fathers spend more
time interacting with their children when they have sons. In contrast, mothers’
earnings and time allocation remain relatively unaffected by the child’s gender
(Lundberg, 2005; Raley and Bianchi, 2006; Mammen, 2011).

In this paper, I show that the motherhood penalty is unaffected by the child’s
gender, but the fatherhood penalty is relatively larger for men with a first-born
son than a first-born daughter, and the gender of the first child accounts for
7 percent of the long-run fatherhood penalty. This result, therefore, contrasts
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previous findings from the US and Germany (Lundberg and Rose, 2002; Choi,
Joesch, and Lundberg, 2008; Dahl and Moretti, 2008). While the higher earn-
ings of men with sons are often discussed in the literature in terms of a role
model effect (Raley and Bianchi, 2006), this effect may only be present in the
context of stronger breadwinner norms, but not in a more gender-egalitarian
environment such as Sweden.

The rest of the paper is organized as follows. In Section 2, I present the
institutional setting for the study and discuss the relevant policies introduced
in Sweden over the last decades. Section 3 presents the empirical strategy us-
ing three empirical specifications and the necessary identifying assumptions.
In Section 4, I present the data and the sample restrictions. In Section 5, I
show the child penalties across different labor market outcomes and regions in
Sweden, the development of child penalties in earnings over time, and varia-
tion in child penalties across households depending on gender norms and child
gender. The paper ends with concluding remarks in Section 6.

2 Background

Sweden consistently ranks high in gender equality indices with gender egali-
tarian views on women in the labor force and the highest maternal employment
rate in the OECD (OECD, 2016).% Individual income taxation, expansion of
publicly subsidized childcare, and extensive parental leave are all policies im-
plemented in Sweden to increase the incentives for women with children to
work.

In 1971, Sweden abandoned joint taxation for households to increase the la-
bor market participation rate of married women. The impact was the strongest
for women with children married to high-income earners, where the marginal
gain of female labor force participation increased the most (Selin, 2014).
Three years later, Sweden was the first country in the world to introduce an
earnings-based, job-protected, and gender-neutral parental leave scheme. This
reform meant that men and women had the right to economic compensation
for being at home with their children. Men and women were allocated half
of government-paid days of parental leave each but could transfer these days
without any restrictions within the household. In 1974, the paid leave was six

SExamples of gender equality rankings are the World Economic Forum’s Global Gender Gap
Index (GGI) and the Gender Inequality Index (GII) in the Human Development Report by the
United Nations Development Program (UNDP). Sweden ranks 4th behind Iceland, Finland, and
Norway (GGI, 2020) and 6th with Belgium behind Switzerland, Norway, Finland, Netherlands,
and Denmark (GII, 2019). During the period studied in the main analysis of this paper (1990-
2021), Sweden’s female labor force participation rate has ranged between 86 percent and 90
percent of the male labor force participation rate. Swedes were the most likely to disagree
with the statement that when jobs are scarce, men should have more right to a job than women
(Inglehart et al., 2014). Sweden also has the third lowest gender gap in time spent on unpaid/care
work relative to paid work in the OECD (OECD, 2016).
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months, but it incrementally increased up to 15 months in 1989. The parental
leave system was also reformed with “earmarked” parental leave for each par-
ent. In 1995, one month of the total 15 months of paid leave could not be
transferred to the other parent. In 2002, it was extended to two months (with
an increase in total paid leave from 15 to 16 months), and in 2016 to three
months. In addition to the 480 days of parental leave following a child’s birth,
parents are entitled to government-paid temporary parental leave to care for
sick children. There are no restrictions on the division of temporary parental
leave between the parents.

Together with short or non-existent parental leave, expensive childcare is
often discussed as one of the main obstacles to women’s participation in the
labor market (Olivetti and Petrongolo, 2017). However, Sweden was also the
first country to introduce public and heavily subsidized universal childcare at
a very low cost to families (Lundin, Mork, and Ockert, 2008). In 2019, 89
percent of two-year-olds and 94 percent of children aged three to five attended
preschool (Statistics Sweden, 2019).

3 Empirical framework

I use two empirical specifications to estimate child penalties. In my first spec-
ification, I follow Kleven, Landais, and Sggaard (2019) and run the following
regression:

Yit _ ﬁ/ngent + ’}/D;?ge +A'/Dl§t(ear + &, (la)

where Y}, is the labor market outcome of interest for individual i in event time
t. In all empirical specifications, boldface is used to denote vectors. D refers
to vectors of a full set of dummies for event time, age, and calendar year.
Individuals are included from 5 years before first childbirth to 10 years after,
meaning that the event time dummies are indexed from —5 to 10, where t =0
is the year of first childbirth. Event time t = —1 is omitted to provide the
baseline. Therefore, the event time coefficient §; € B is the impact of children
relative to one year before the first childbirth. I do not restrict the number of
children, so this estimation should be viewed as the impact of family formation
rather than the impact of a child. I also follow Kleven, Landais, and Sggaard
(2019) and convert the coefficients to percentage effects using the following
equation:

B
E[Y; |1

by =

(1b)
where ¥, is the predicted counterfactual outcome of having children.
All individuals in the regressions have a child at some point in time. As

follows, identification comes from comparing individuals born in the same
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calendar year, who have their first child at different ages. I am interested in the
heterogeneity in the impact of children across childbirth cohorts, the number
of children, location choices and characteristics such as parental leave take-
up. Therefore, I run Equation 1a separately for each group, which allows for
group-specific age and calendar year effects. In the main analysis, I exclude
observations where the individuals are students, so that the estimated changes
in labor market outcomes are not an artefact of labor market entry.6

The key assumption in the event study method is that the decision to have
children is not determined by the labor market outcome studied. This as-
sumption is strong for the long-run outcomes since one cannot rely on the
smoothness assumption when extrapolating earnings profiles. If unobserved
earnings potential is correlated with the timing of the first childbirth, the esti-
mated long-run child penalties will be biased. In Norway, Bensnes, Huitfeldt,
and Leuven (2023) use IVF treatments to show that women tend to time their
fertility as their earnings profile flattens, which leads to an overestimation of
the motherhood penalty using the standard framework. This bias is due to an
overestimation of the counterfactual earnings for the women who had children
at an early age. However, Melentyeva and Riedel (2023) shows that bias can
also arise if there is heterogeneity in the effects of motherhood on earnings by
maternal age at first childbirth. In Germany, this heterogeneity leads to an un-
derestimation of the long-run child penalty in the standard framework. Given
the potential challenges associated with the conventional event study frame-
work and its applicability to long-run outcomes, I mainly focus on the average
outcome in the 10 years following the first childbirth.

The event study method handles decisions taken close to entering parent-
hood well. For example, if individuals change to a lower-paying job with
more work flexibility in a period close to having their first child, this would
be detectable as a pre-trend and violate the identifying assumption. Thus, the
method is well suited to estimate child penalties related to decisions or out-
comes that occur close to entry into parenthood. However, the method cannot
incorporate the effect of anticipating becoming a parent on early career invest-
ments. For example, individuals could self-select into specific occupations
that enable a job with better family-oriented work flexibility but lower earnings
potential in anticipation of parenthood (Kahn and Ginther, 2018; Bertrand,
2020). This self-selection is also a potential channel for child penalties that
are not accounted for in the event study method, given that it only includes
individuals who have children at some point and normalizes outcomes to a
pre-child level. From this perspective, the estimated child penalties should
be seen as a lower bound on the actual child penalties (Kleven, Landais, and
S¢gaard, 2019).

6See Figure C2 for a comparison when including and excluding students from the population.
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In the second empirical specification, I modify Equation 1a to estimate the
effect of having sons relative to daughters on labor market outcomes to study
the impact of child gender:

Y ! DEvent + ﬁ ( DEvent % D_Son)
+ S DChlldren + ,)/DAgG _i_)’ DYear+£it

where I include an interaction term with the event time dummies and a dummy
for having sons along with a full set of dummies for the number of children.
Conditioning on the number of children means that the impact of sons is dis-
tinguished from the effect of additional children. The coefficient of interest
B; € B is the effect of having sons relative to having daughters. In this model,
I use the randomness of the gender of the first child to estimate the impact
of the child’s gender on earnings. Therefore, this model relies on a weaker
assumption than Equation la.”

I run Equation 2 in two versions. First, I only focus on the gender of the
first-born child. This specification has the benefit of relying on the arguably
weak assumption that the gender of the first child is random. The downside
is that instead of estimating the effect of having sons relative to daughters, it
estimates the impact of having a first-born son relative to a first-born daughter.
It should, therefore, be seen as a lower bound as individuals in the control
group (individuals with a first-born daughter) are potentially treated later in
the post-period (higher order child being a son).

Second, to estimate the impact of having sons relative to daughters, I run
the model only for time periods in which the individuals have no children
(pre-period) or one or more children of the same gender (post-period). This
restriction means that individuals are censored if they have children of oppo-
site genders. The benefit of this restriction is that it estimates the impact of
sons relative to daughters, assuming the identifying assumption holds. The
downside is that the model relies on a stronger assumption: individuals cannot
be following a fertility-stopping rule based on the gender of the children.®

In addition, I run Equation 2, including indicator variables for whether the
individual is living (i) with their partner, (ii) in a single household with chil-
dren, or (iii) in a single household without children to control for relationship

)

"Table A4 shows the statistics for the main sample of analysis, one year before the birth of
the first child, divided by the gender of the parent and the gender of the first child. All the
descriptive statistics are very similar with respect to the gender of the child, which supports the
identifying assumption that the gender of the first-born child is random.

8 As seen in Table B3, if a man has a first-born son, the likelihood of having at least two children
increases by 0.29% (0.57% for women). This result is aligned with previous research in the
Swedish context (Andersson et al., 2006) and more recent data on the US (Blau et al., 2020)
but contrasts earlier research from the US (Dahl and Moretti, 2008). Given that there is a
tendency for both men and women to have more children when their first child is a son, a
fertility-stopping rule might be in place. Although the effect sizes are small, interpretations of
the estimates should be made with this in mind.
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status. The reason for these control variables is to rule out that the impact of
child gender on earnings goes through the relationship status of the parents.

4 Data

I use longitudinal population-wide administrative data on individuals in Swe-
den. The data links multiple registers through unique identifiers and covers
all individuals residing in Sweden between the ages of 16 and 74. It includes
annual information on earnings, social benefits, education, and place of living,
combined with multigenerational data on parent-child relationships. Relation-
ship status between individuals is identified through marriage or having a joint
child.

I restrict the main analysis to a fully balanced panel of individuals, from
five years before to ten years after the first child’s birth. I have population-
wide data on all variables needed for the main analysis from 1990 to 2021.
Consequently, I focus on individuals with their first child born between 1995
and 2011. This sample restriction means that only individuals known, alive,
and residing in Sweden for the full sequence of years are included. I do not
impose any restrictions on the marital or cohabitation status of the parents, nor
that it must be the first child for both parents (only that it must be the first child
for the individual). I do not impose any restrictions on employment or positive
earnings.

The main outcome is annual earnings from the Swedish Tax Agency, de-
fined as labor income before taxes, excluding paid parental leave, tax deduc-
tions, and social benefits. Earnings are winsorized at the 99.5 percent level.
Parental benefits are delivered by the Swedish Social Insurance Agency and
include job-protected paid leave for parents to care for infants and paid tempo-
rary leave for parents to care for sick children. It is registered in spells and total
amounts. Parental leave benefits are earnings-based and amount to around 80
percent of earnings up to a capped maximum amount for high earners.

For the analysis on parental leave, I use the number of net days of benefits
paid out in the first two years from first childbirth.” The parental leave days
taken by men have increased substantially during the main study period (Fig-
ure C1). The median share of men’s relative leave-taking has increased from
5 percent in 1995 to 12 percent in 2011 for my main analysis sample.

In addition, the data are merged with matched employer-employee data.
These data include a large and representative sample of individuals with infor-
mation on monthly wages and contracted work hours (full-time equivalent).'?

9Most leave is taken within two years, and leave-taking during the first two years is more im-
portant for the father’s continued participation in childcare as the child gets older (Duvander
and Johansson, 2019; Aldén, Boschini, and Tallas Ahlzen, 2023).
10The contracted work hours are stipulated in the work contract and state whether the individual
is scheduled to work full-time (40 hours per week) or a percentage of full-time. If an individual’s
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The information is complete for individuals employed in the public sector. The
data on workers in private firms include a representative sample with around
50 percent coverage. This data is used to study monthly wages, contracted
work hours, and the probability of becoming a manager. The analysis of these
outcomes is therefore conducted on a smaller sample of individuals than the
other analyses. These outcomes are also conditional on having employment.
Given that it is unusual for individuals to be included in this data set uninter-
rupted for all 16 periods around child birth, these outcomes are analyzed using
an unbalanced panel. Managers are identified using the Swedish Standard for
Classification of Occupations (SSYK), based on the International Standard for
Classification of Occupations (ISCO). Table A1 shows the descriptive statis-
tics for the main sample.

For the spatial analysis, I use data on the region in which someone lived
one year prior to having their first child. The region is defined as a “local labor
market,” as defined by Statistics Sweden, with the aim to have regions that
are “relatively independent from the outside world in terms of labor supply
and demand” (Statistics Sweden, 2023). There are small variations over time
in how these are defined, but they are relatively constant over time. I use the
definition in the year 2018, which includes 69 regions in Sweden.

The multigenerational data goes back to individuals born from 1932 on-
wards who have been registered in Sweden at some point from 1961. The data
from the Pension Authority on pensionable income goes back to 1960 for in-
dividuals born in 1938 onwards. In the historical analysis, I use an unbalanced
panel in order to include as many years and observations as possible. Hence,
I will look at men and women born from 1938 who had their firstborn child
from 1961. See Tables A2 and A3 for descriptive statistics on income and age
at first birth for cohorts using these data.

In 1974, work-related transfers (e.g., unemployment insurance and parental
benefits) became taxable and hence part of pensionable income. I therefore use
the Income and Taxation Register (IoT), which is available for years 1968 to
2021, to identify these work-related transfers and remove them from the pen-
sionable income. Moreover, income from the Pension Authority is capped at
both ends of the distribution. Income below one price base amount is counted
as zero income, and income above 7.5 price base amounts are capped at that
level. For child births from 1976 onwards, I therefore use the Income and
Taxation Register (IoT). Income from the IoT is winsorized at the 99.5 per-
cent level. All nominal variables are adjusted for inflation using the consumer
price index for 2018.

actual working hours exceed or fall short of the contracted work hours, this will not show in the
data. Common examples of when this could happen are, for instance, that an individual’s actual
working hours exceed the limit of 40 hours per week (working overtime) or that an individual
is on parental leave or leave for sickness. Monthly wages are the wages stipulated in the work
contract and may also diverge from the actual earnings for the same reasons as contracted work
hours.
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5 Results

Figure 1 shows the contemporary child penalties along a number of labor mar-
ket outcomes. Immediately after the birth of the first child, women and men
diverge in terms of all labor market outcomes studied. The initial differential
impact is starkest in earnings, where there is a 52 percentage point gap be-
tween men and women one year after the birth of the first child.!! Some of this
initial gender gap is compensated for with parental benefits, where the gender
gap is 30 percentage points when adding parental benefits to earnings.'?

10 years after family formation, the gender gap in child penalties is 21
percentage points in earnings and 18 percentage points when adding parental
benefits to earnings. This result aligns well with the fact that parental leave
is mainly taken in the first two years after a child is born. The slightly higher
penalty in earnings without added parental benefits in the longer horizon is due
to the fact that men and women might also be on parental leave for subsequent
children (including temporary leave to care for sick children) and the fact that
parental benefits do not account for 100 percent of the earnings.'>

The fatherhood penalty one year after the birth of the first child is reduced
by 9 percentage points when adding parental benefits, showing the importance
of parental leave when estimating the impact of children also on male earnings.
Consequently, in Sweden, also male labor market outcomes are negatively
affected by parenthood, and the main driver of the fatherhood penalty is the
use of parental leave. However, even when adding parental benefits, there is a
fatherhood penalty of 4 percent over the 10 years following first childbirth.

The gender gap in child penalties in employment is 7 percentage points
over the 10 years following first childbirth, which corresponds to less than a
fourth of the gap in earnings. Contracted hours has a more pronounced initial
dip for women and a gender gap at 15 percentage points over the 10 years
following first childbirth. Hence, few men and women tend to leave the labor
market completely due to children, and the impact along the intensive mar-
gin (part-time work) is relatively more important in understanding the gender
gap in earnings. Both men and women have a worse wage trajectory after
having children. The gender gap in wages is 5 percentage points over the 10
years following first childbirth and increases over time to 9 percentage points
after 10 years. Consequently, both wage and contracted hours are important

INote that since the outcomes are measured at the annual level, the impact in the year of child-
birth is mitigated by the fact that earnings in the months before the birth of the child is included.

1Zparental benefits include both job-protected parental leave to care for infants and temporary
leave to care for sick children.

13Notably, the inclusion of parental benefits also makes the outcome for Swedish women very
similar to the outcomes for Danish (Kleven et al., 2019) and Norwegian (Andresen and Nix,
2022b) women, both in the short and the long run. Given that parental benefits are included in
the earnings measurement in both Danish and Norwegian register data, the pattern is, therefore,
very similar for women across the Scandinavian countries.
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Figure 1. Impact of children on labor market outcomes. The outcomes are relative
to one year before the first childbirth and are converted to relative effects by divid-
ing them with the predicted counterfactual outcome for individual i in period ¢. See
Figure C3 for the raw earnings gap and Figure C4 for predicted counterfactual earn-
ings and the impact of children on earnings in SEK. The empirical specifications are
shown in Equations la and 1b in Section 3. Earnings, income, and employment are
unconditional on labor market participation, while hours and wages are conditional on
participation. Employment is an indicator variable for having earnings above the first
quintile in the earnings distribution. 95 percent confidence intervals in shaded gray.
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Figure 2. Child penalties across regions in Sweden. The penalty is the average penalty
in earnings for the 10 years following first childbirth. Regions are defined as local
labor markets according to Statistics Sweden. Population density is defined as the
natural logarithm of the number of people living in a region. The size of the circles is
the relative size of the population within a region. See Figure C5 for regions.

partial explanations for the earnings penalty.'* Women are also less likely to
become managers following parenthood. There is a substantial 24 percentage
point gender gap in the likelihood of becoming a manager over the 10 years
following first childbirth.!

The number of children is important for the size of the motherhood penalty
(Figure C7).'® The fatherhood penalty is essentially constant across the num-
ber of children. Therefore, the gender gap in child penalties over the 10 years
following first childbirth increases from 18 percentage points for one child to
30 percentage points for two children, 37 percentage points for three children,
and 47 percentage points for four children. It is also clear that the smaller sec-
ond drop occurring for women three years after the first childbirth in terms of
earnings, employment, and hours worked in Figure 1 is driven by the impact
of a second child.

Figure 2 shows that there is a positive correlation between population den-
sity and the size of both the motherhood and fatherhood penalties, where the

14While earnings and income are measured on all men and women, the wage and hours are con-
ditional on labor market participation. Moreover, contracted work hours and wage rates require
a change in the employment contract; reduced work hours not included in the employment con-
tract are not covered (e.g., working less overtime or being on leave). The drop in actual hours
worked could be different than the drop in contracted hours.

15 A bit of caution is warranted when interpreting the point estimates for men and women sepa-
rately, given the pre-trends. The negative pre-trend is given by men and women having children
earlier are less likely to be managers.

16 An important note is that we cannot rule out endogeneity in the number of children. Men and
women with one or four children have lower earnings and education levels than men and women
with two or three children at the age of their first child (Table AS).
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Figure 3. Child penalties for men and women having their first child between 1961
and 2015. Men and women are divided into childbirth cohorts of 5 years based on
when their first child was born. The child penalties are defined as the average annual
penalty in the 10 years following the first childbirth. See Figure C6 for underlying
event study graphs.

penalty is higher in more urban regions. The correlation is stronger between
population density and the size of the fatherhood relative to the motherhood
penalty. For some rural areas, there is still a fatherhood premium, while the
penalty is highest in the most densely populated regions. The range in the size
of the fatherhood penalty is substantial, going from a fatherhood premium in
some rural areas to a fatherhood penalty of 8 percent in the most urban areas.

5.1 Child penalties over time

Figure 3 shows the child penalties for men and women having their first child
between 1961 and 2015. Most strikingly, the motherhood penalty in earnings
has been significantly reduced during the 1960s, 1970s, and early 1980s, going
from 63 percent for childbirth cohorts in the early 1960s to 43 percent for
childbirth cohorts in the early 1980s. Hence, the child penalty in earnings was
reduced by 20 percentage points over these two decades. From the late 1980s
onwards, the motherhood penalty has been declining at a much slower rate,
where the motherhood penalty in the early 2010s is at 34 percent, a reduction
by 9 percentage points.

The magnitude of the fatherhood penalties is much smaller, with relatively
little variation in the impact of children on men’s earnings over the last six
decades. Notable, however, is the fact that Sweden has a fatherhood penalty
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Figure 4. Short-run and long-run child penalties in earnings depending on the father’s
share of total parental leave within the household. The short-run penalty is the average
annual penalty O to 4 years after first childbirth. The long-run penalty is the average
annual penalty 5 to 10 years after first childbirth. Deciles are based on father’s share
of parental leave within the household within a given year of first childbirth. Deciles
1 and 2 are not separable as these are men using no leave for parts of the period. For
underlying event study graphs, see Figure C11. For underlying distribution of father’s
share of parental leave, see Figure C1.

since the 1980s. The relatively small magnitude of the average fatherhood
penalty means that the changes in the gender gap in earnings stemming from
children is mainly driven by the reduction in the motherhood penalty during
the early decades. The main reduction in motherhood penalties is driven by
women born in the late 1930s to early 1950s, while the fatherhood penalty
appears for men born in the late 1950s and is increasing for each generation
of men having children (Figure C8).

5.2 Child penalties and gender norms

Figure 4 displays child penalties depending on how gender-egalitarian a house-
hold is. Gender norms are proxied by father’s share of parental leave. The
correlations in panel (a) are partly mechanical, as parental leave inevitably
reduces earnings in the short run. In this case, both the motherhood penalty
and the fatherhood penalty correlates with the relative use of paternity leave
within the household. The penalty in the long run disappears for women
but there is still a substantial gradient for men in panel (b). Hence, men in
more gender-egalitarian households have a larger fatherhood penalty, while
the motherhood penalty is essentially constant across households (except for
the highest decile). The long-run fatherhood penalty ranges from non-existent
for men using no paternity leave to above 10 percent for men in the highest
decile. This finding is corroborated by dividing households by the distribution
of days of maternity and paternity leave, respectively, instead of looking at
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Figure 5. Child penalties from sons relative to daughters. The figures plot the esti-
mates from additional child penalties in earnings from having sons. The left figure
shows the impact of having a firstborn son relative to a firstborn daughter. The right
figure shows the impact of having sons relative to the same number of daughters. The
empirical specification follows Equation 2. The bars are 95% confidence intervals.

the relative use within the household (Figure C9). The result also holds when
adding parental benefits to earnings, which means that the long-run impact
is not driven by the impact of parental leave for subsequent children (Figure
C10).

5.3 Child penalties and child gender

The fatherhood penalty is also higher for men with sons than for men with
daughters, while the motherhood penalty is unaffected by the gender of the
children. Using the randomness of the gender of the first child, panel (a) in
Figure 5 shows the negative earnings effect for men having a firstborn son rel-
ative to a firstborn daughter. The figure shows an additional average annual
negative impact of 1,688 SEK in the long run (5 to 10 years after first child-
birth). Panel (b) shows the negative earnings effect for men in terms of the
overall gender composition of the children. This figure only includes observa-
tions where the individual has same-gender children, establishing an average
annual negative impact of 2,707 SEK from having sons relative to daughters
in the long run.'” Thus, the results are qualitatively similar, but the effect
sizes are mitigated in panel (a) because some of the individuals in the control

17 As shown in Tables B1 and B2, sons are 9.4 percent (6.7 percent focusing on the gender of
the first child only) more likely to live with their fathers than daughters, conditional on being
a single household. This result is also aligned with previous findings (Dahl and Moretti, 2008;
Blau et al., 2020). Including controls for the relationship status when estimating child penalties
does, however, not alter the conclusion that fathers to sons have higher child penalties than
fathers of daughters (Figure C12). Therefore, the additional penalty having sons is not driven
by single household fathers being more common with sons than daughters.
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group (whose firstborn child is a daughter) are treated later in the post-period
(higher-order child is a son). The long-run son penalty accounts for 11 per-
cent (7 percent for the firstborn child) of the long-run fatherhood penalty. For
women, the corresponding numbers are less than 0.3 percent. In conclusion,
there is a notable difference in the size of the child penalties among fathers de-
pending on the gender composition of the children but not among mothers.'8
The gradual increase in the “son penalty” indicates that the child’s gender be-
comes more important as the child ages.!” This finding highlights that it is
when the child approaches school age and the age of leisure activities that the
child’s gender makes a difference in terms of earnings.

6 Conclusions

This paper contributes to the literature on gender inequality in the labor market
by focusing on men’s and women’s labor market outcomes in an environment
with less traditional gender norms. First, it shows that there is a considerable
motherhood penalty and a small but existing fatherhood penalty in Sweden.
Second, it shows that the motherhood penalty has been substantially reduced
over time, from 63 percent in the early 1960s to a penalty of 34 percent in
the early 2010s. This decline occurred primarily during the 1960s, 1970s, and
early 1980s while being while being only modestly reduced from the 1980s up
until today. The reduction in the motherhood penalty therefore coincides with
a substantial entry of women into the labor market and major family policy
reforms in the early 1970s. The observed trends thus contributes to the broader
narrative of a transformative change in women’s labor market outcomes in
Sweden between the 1960s and 1980s.

For men having their firstborn child from the 1980s onwards, there is a
fatherhood penalty in earnings. This penalty in earnings is primarily driven by
reduced labor supply in the first years after the child is born (partly due to the
use of paternity leave) but also persists in the longer horizon. The penalty in
the long run is driven by reduced hours worked and lower wages but is small
in magnitude. While the long-run motherhood penalty is relatively unaffected
by the use of parental leave and the distribution of parental leave within the
household, there is a linear increase in the long-run fatherhood penalty for men

18Notably, Tables B1 and B2 show that fathers of sons also take slightly more parental leave than
fathers of daughters (1.2 percent for only sons relative to only daughters and 0.7 percent for a
firstborn son relative to a firstborn daughter). The corresponding numbers for temporary leave
to care for sick children are 5.8 percent and 3.3 percent, respectively. However, adding parental
benefits (including also temporary leave to care for sick children) does not alter the result that
there is an additional penalty from having sons relative to daughters (Figure C13).
19This is aligned with previous research on the importance of child gender for fathers’ partic-
ipation in activities with their child (Morgan, Lye, and Condran, 1988; Baker and Milligan,
2016).
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using more paternity leave. This result indicates that differential gender norms
across households matter for variations in the size of the fatherhood penalty.

Finally, the fatherhood penalty is higher for men who have sons compared
to daughters. The gender composition of the children corresponds to 11 per-
cent of the fatherhood penalty, and the gender of the firstborn child corre-
sponds to 7 percent. The fact that fathers of sons have lower earnings than
fathers of daughters contrasts with studies from the US and Germany. One
potential explanation for this discrepancy is that gender norms in Sweden are
different from those in the US and Germany. While the higher earnings of men
with sons is often discussed in the literature in terms of a role model effect,
this effect may only be present in a context with a stronger breadwinner norm,
but not in a more gender-egalitarian environment such as Sweden.
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Appendix A: Descriptive statistics

Table Al. Descriptive statistics—Main sample

Men Women

Child birth year 2003.4 20034
(4.881) (4.885)
Age at first childbirth 31.00 29.11
4.734) (4.501)
Years of education 1243 12.93
(2.098) (2.070)
Annual earnings (1000 SEK) 282.1 223.7
(167.1) (133.9)
Employment 0.929 0.940
(0.257)  (0.238)
Monthly wage (1000 SEK)* 27.90 23.86
(9.451) (6.934)
Hours worked in % of full-time* 0.756 0.796
(0.416) (0.348)
Manager position* 0.0606  0.0240
(0.239) (0.153)
Observations 561344 559547

Notes: The table shows descriptive statistics for the main sample. Standard deviation
in parenthesis. All variables are measured one year prior to the birth of the first child,
except age which is the age in the same year as first childbirth.

*These variables are based on a sample as described in Section 4.
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Table Ad4. Descriptive statistics—Gender of the child

Men Women
Son Daughter Son Daughter
Child birth year 2003.4 2003.4 2003.4 2003.4
(4.885) (4.877) (4.890) (4.880)
Age 31.00 31.01 29.11 29.11
4.734) (4.735) (4.502) (4.501)
Years of education 12.43 12.43 12.92 12.93
(2.098) (2.097) (2.070) (2.069)
Annual earnings (1000 SEK) 281.8 282.4 223.5 223.9
(167.1) (167.1) (134.0) (133.8)
Monthly wage (1000 SEK)* 27.88 27.92 23.86 23.86
(9.428) (9.473) (6.926) (6.942)
Contracted work hours* 0.756 0.757 0.797 0.795
0.417) (0.416) (0.347) (0.348)
Observations 272,025 289,319 271,575 287,972

Notes: The table is separated by the gender of the individual and the gender of the
individual’s first-born child. All variables are one year before the birth of the first child
(except age which is the age at the year of birth of the first child). Annual earnings
(2018 SEK) are taken from tax registers and adjusted to the consumer price index in
2018. Annual earnings (percentile) are the placement in the income distribution of
that given year. Employment is an indicator variable for earning more than the 1st
quintile of the earnings distribution in a given year. Contracted work hours are the
percentage of full-time work (40 hours per week). Observations are individuals.
*These variables are based on a sample as described in Section 4.
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Appendix B: Child gender and related outcomes

To estimate the importance of child gender on relationship status and parental
leave take-up, I use the following specification and focus only on the post-
child periods:

Y, =« +BD1'SOH + ¢1D5vent + 8/Dghildren + ’}/D?ge + A/D;{'ear + g (3a)
where D5 is a dummy variable equal to one if the first child is a son and
zero if it is a daughter. The bold D refers to vectors of a full set of dummies
for event time, number of children, age, and calendar year, respectively. In-
dividuals are included from the year of the birth of their first child up to ten
years later. The coefficient of interest is 3, which is the effect of having either
a first-born son relative to a first-born daughter or the impact of having only
sons relative to only daughters. To estimate the percentage effects, I again
convert the coefficient 8 using the following transformation:

B

P=—r,
EfY;]

(3b)

where ¥ is the predicted counterfactual outcome to having a son or only sons
(i.e., having a daughter or only daughters). To estimate the effect of gender of
the first child on fertility, I modify Specification 3a accordingly:

Y, = o+ BDI" + YD + A' DY 4 ¢ )

where I look only at the number of children ten years after the birth of the first

child. I follow Dahl and Moretti (2008) and estimate the impact of the gender

of the first child on the number of children and the likelihood of having at least

two, three, and four children, respectively. To estimate the percentage effects,

I again convert the coefficient  using the following transformation:
B

E[]’

B

(4b)

where ¥; is the predicted counterfactual outcome to having a first-born son.
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Table B1. Impact of sons relative to daughters—First-born child is a son

Men
Marriage Single Single Parental Temporary
household  household leave parental
with child leave
Son -0.0008 0.0010 0.0142***  69.22***  126.60***
(0.0011) (0.0006) (0.0020) (19.94) (8.91)
Year Yes Yes Yes Yes Yes
Age Yes Yes Yes Yes Yes
Event time Yes Yes Yes Yes Yes
No. children Yes Yes Yes Yes Yes
Baseline 0.47 0.13 0.21 10197 3805
Percent effect -0.2% 0.8% 6.7% 0.7% 3.3%
Observations 6019489 6019489 748942 6019489 6019489
Women
Marriage Single Single Parental Temporary
household  household leave parental
with child leave
Son -0.0005 0.0011* -0.0079*** -26.79 73.43%**
(0.0011) (0.0006) (0.0018) (27.86) (9.83)
Year Yes Yes Yes Yes Yes
Age Yes Yes Yes Yes Yes
Event time Yes Yes Yes Yes Yes
No. children Yes Yes Yes Yes Yes
Baseline 0.48 0.13 0.84 29728 3743
Percent effect -0.1% 0.8% -0.9% -0.1% 2.0%
Observations 5699117 5699117 727557 5699117 5699117

Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.

Notes: The table shows the impact of having a first-born son relative to a first-born
daughter on a range of outcomes for men and women respectively. The baseline
is the average predicted outcome when having a first-born daughter. The percent
effect is the percentage increase in the relevant outcome when the first child is a
son relative to a daughter. Model specifications are shown in Equations 3a and 3b.
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Table B2. Impact of sons relative to daughters—All children are sons

Men
Marriage Single Single Parental ~ Temporary
household  household leave parental
with child leave
Son -0.0020 0.0020** 0.0177***  109.46**  197.50***
(0.0012) (0.0008) (0.0022) (21.45) (9.63)
Year Yes Yes Yes Yes Yes
Age Yes Yes Yes Yes Yes
Event time Yes Yes Yes Yes Yes
No. children Yes Yes Yes Yes Yes
Baseline 0.43 0.16 0.19 9136 3433
Percent effect -0.5% 1.3% 9.4% 1.2% 5.8%
Observations 4109206 4109206 591357 4109206 4109206
Women
Marriage Single Single Parental ~ Temporary
household  household leave parental
with child leave
Son -0.0018  0.0022***  -0.0114*** 29.44 122.93***
(0.0013) (0.0008) (0.0020) (29.94) (10.98)
Year Yes Yes Yes Yes Yes
Age Yes Yes Yes Yes Yes
Event time Yes Yes Yes Yes Yes
No. children Yes Yes Yes Yes Yes
Baseline 0.44 0.15 0.85 29426 3305
Percent effect -0.4% 1.5% -1.3% 0.1% 3.7%

Observations 3849434 3849434 570947 3849434 3849434

Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.

Notes: The table shows the impact of having two first-born sons relative to two
first-born daughters on a range of outcomes for men and women respectively. The
baseline is the average predicted outcome when having two first-born daughters.
The percent effect is the percentage increase in the relevant outcome when the first
child is a son relative to a daughter. Model specifications are shown in Equations
3a and 3b.
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Table B3. First child’s gender and fertility

Men

Total number

Breakdown by number of children

Two or more  Three or more  Four or more

of children children children children
Son 0.0129%*** 0.0030%** 0.0090%*** 0.0007
(0.0019) (0.0010) (0.0011) (0.0004)
Year Yes Yes Yes Yes
Age Yes Yes Yes Yes
Baseline 2.04 0.80 0.21 0.03
Percent effect 0.63% 0.38% 4.25% 2.43%
Observations 569117 569117 569117 569117
Women
Breakdown by number of children
Total number Two or more Three or more  Four or more
of children children children children
Son 0.0177%%* 0.00571**=* 0.0114%** 0.0012%**
(0.0018) (0.0009) (0.0011) (0.0004)
Year Yes Yes Yes Yes
Age Yes Yes Yes Yes
Baseline 2.07 0.82 0.21 0.03
Percent effect 0.86% 0.62% 5.31% 4.48%
Observations 567790 567790 567790 567790

Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.
Notes: The table shows the impact of having a first-born son relative to a first-born
daughter on fertility for men and women respectively. The baseline is the average
predicted outcome when having a first-born daughter. The percent effect is the
percentage increase in fertility when the first child is a son relative to a daughter.
Model specifications are shown in Equations 4 and 4b.
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Appendix C: Additional figures and tables
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Figure CI. Distribution of father’s share of parental leave over first childbirth years
for the main analysis sample. Parental leave is the net days of paid parental leave. The
first two deciles are combined as they are not separable for the early childbirth cohorts
(men taking no leave).
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(a) Child penalties in % (b) Counterfactual earnings
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Figure C2. Student restriction. The figures plot the estimated child penalties and
counterfactual earnings when including and excluding students. Earnings are adjusted
to the consumer price index in 2018. The empirical specifications are shown in Equa-
tions 1a and 1b in Section 3. The shaded regions are 95% confidence intervals.
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Figure C3. Raw earnings gap from parenthood for men and women having their first
child between 1995 and 2011. Earnings are adjusted to the consumer price index in
2018.
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Figure C4. Counterfactual earnings and child penalties in SEK for men and women
having their first child between 1995 and 2011. Earnings are adjusted to the consumer

price index in 2018. The empirical specifications are shown in Equations 1a and 1b in
Section 3.

60



(a) Men (b) Women

Figure C5. Child penalties for men and women across regions in Sweden. Darker
regions have a higher penalty. The penalty is the child penalty in earnings (percent)
for the 10 years following first childbirth. The empirical specifications are shown in
Equations 1a and 1b in Section 3.
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Figure C6. Child penalties for men and women having their first child between 1961

and 2015. Men and women are divided into childbirth cohorts of 5 years based on
when their first child was born. The outcomes are relative to one year before the first
childbirth and are converted to relative effects by dividing them with the predicted
counterfactual outcome for individual i in period ¢. The empirical specifications are
shown in Equations 1a and 1b in Section 3. The shaded regions are 95 percent confi-

dence intervals.
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Figure C7. Child penalties in earnings by the number of children. The figure plots
the estimates from child penalties in earnings. The legend shows the number of chil-
dren ten years after the birth of the first child. The outcomes are relative to one year
before the first childbirth and are converted to relative effects by dividing them with
the predicted counterfactual outcome for individual i in period 7. The empirical spec-
ifications are shown in Equations la and 1b in Section 3. The shaded regions are 95
percent confidence intervals.
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Figure C9. Long-run child penalties in earnings depending on the mother’s and fa-
ther’s use of parental leave, respectively. Long-run penalty is defined as the child
penalty 6 to 10 years after first childbirth. The empirical specifications are shown in
Equations 1a and 1b in Section 3. Deciles are based on the net days of paid parental
leave within a given year of first childbirth. Deciles 1 and 2 are not separable in the
right panel as these are men using no leave for parts of the period.

65



X 60 < 60
[0} ()
§ 50 § 50+
£ <
c 40+ ‘c 40+
= 2z
% 30¢ < 23 Y e - . . g 304
3 ¢ o ° o © o &
2 20+ T 204 ¢ o
= =
o o
é 101 " " 5 197 e " .
b= j=2) L =
S 04a T " Slope= 1.152 § 01, = Slope = 1.258
«n T T T T T T T T T T — T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Decile of father's share of parental leave Decile of father's share of parental leave
= Men ¢ Women = Men ¢ Women

Figure C10. Short-run and long-run child penalties in income (earnings + parental
benefits) depending on the father’s share of total parental leave within the household.
Short-run penalty is defined as the child penalty O to 5 years after first childbirth.
Long-run penalty is defined as the child penalty 6 to 10 years after first childbirth.
The empirical specifications are shown in Equations la and 1b in Section 3. Deciles
are based on father’s share of parental leave within the household within a given year
of first childbirth. Deciles 1 and 2 are not separable as these are men using no leave
for parts of the period.
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Figure C11. Child penalty in earnings depending on the father’s share of parental leave
within the household. Deciles are based on father’s share of parental leave within the
household within a given year of first childbirth. Deciles 1 and 2 are not separable as
these are men using no leave for parts of the period. The empirical specifications are
shown in Equations la and 1b in Section 3.
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Figure CI2. Child penalties from sons relative to daughters (with controls for relation-
ship status). The figures plot the estimates from additional child penalties in earnings
from having sons. The left figure shows the impact of having a first-born son relative
to a first-born daughter. The right figure shows the impact of having sons relative to
the same number of daughters. Event time is relative to the birth of the first child
and the outcomes are relative to one year before the first childbirth. The empirical
specifications are shown in Equation 2 in Section 3. The regressions include indica-
tor variables for whether the individual is living (i) with their partner, (ii) in a single
household with children, or (iii) in a single household without children. The bars are
95% confidence intervals.
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Figure C13. Child penalties from sons relative to daughters with parental benefits
added to earnings. The figures plot the estimates from additional child penalties from
having sons. The left figure shows the impact of having a first-born son relative to
a first-born daughter. The right figure shows the impact of having sons relative to
the same number of daughters. Event time is relative to the birth of the first child
and the outcomes are relative to one year before the first childbirth. The empirical
specifications are shown in Equation 2 in Section 3. The bars are 95% confidence
intervals.
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1 Introduction

A rapidly growing literature highlights the role of parenthood in explaining
gender gaps in the labor market. A significant body of evidence suggests
that having children has substantial and long-lasting effects on the labor mar-
ket outcomes of women, but typically not on those of men. This so called
“motherhood penalty” has been documented in a large number of countries
with varying institutional, social, and economic conditions (Dotti Sani, 2015;
Kleven et al., 2019; Kleven, Landais, and Leite-Mariante, 2023)." Recent
evidence from the US suggests that the penalty is substantial also where one
could expect it to be less pervasive, e.g. due to strong (relative) female labor
market positions (Almond, Cheng, and Machado, 2023).

But the underlying mechanisms are much less well understood. We explore
the effect of gender equality norms on the size of the motherhood penalty,
studying family formation among former child migrants and children of im-
migrants in Sweden 1990-2021. The analysis uses the fact that people of
different backgrounds who reside in the same country face similar institutions
and economic conditions, but are potentially exposed to different cultural fac-
tors depending on their ancestry. Thus, we combine the estimation of child
penalties using an event study design with the epidemiological approach (In-
glehart and Baker, 2000; Hofstede, 2001).

Our general approach in combination with rich population-wide administra-
tive data from a country characterized by substantial and diverse immigration
over several decades, provides the opportunity to investigate the role of norms
at different levels. In addition to the cultural factors captured by the epidemi-
ological approach, there may be context-specific norms affecting all families.
In our setting, similarities in motherhood penalties across groups that differ
in background characteristics can be seen as indications on such influences.
Moreover, at the micro level, family-specific norms could operate across gen-
erations. By investigating the role of grandmother labor market outcomes,
and their interaction with background-related gender norms, we uncover how
norms at different levels influence individual behavior.

The event study approach to measure the labor market impact of parenthood
outlined by Kleven, Landais, and Sg@gaard (2019) has been proven relevant in
many settings and powerful in terms of its strikingly clear results.> The idea
of comparing individual trajectories around the time of first childbirth to a
counterfactual established by those who have not yet given birth, is in many
ways appealing. Yet, some methodological concerns apply, not least when

1Examples of countries include Sweden (Angelov, Johansson, and Lindahl, 2016), Denmark
(Lundborg, Plug, and Rasmussen, 2017; Kleven, Landais, and Sggaard, 2019), Norway
(Biitikofer, Jensen, and Salvanes, 2018), Finland (Sieppi and Pehkonen, 2019), Spain (Quinto,
Hospido, and Sanz, 2021), and the US (Chung et al., 2017). See also Kleven, Landais, and
Leite-Mariante (2023) for a comparison of child penalties in employment across the world.
2There is an ongoing methodological discussion in the literature; see e.g. Bensnes, Huitfeldt,
and Leuven (2023) and Melentyeva and Riedel (2023) for recent contributions.
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using across-group variations to elicit the role of norms. The concept of a
penalty is dependent on there being something to lose. If gender norms affect
employment and earnings already before having children, a comparison of
child penalties may underestimate their true influence. The epidemiological
approach also entails a trade-off between on-the-one-hand studying people
strongly affected by the origin culture, and on-the-other including individuals
that are comparable in individual characteristics and exposure to host context
factors.>

Focusing on child migrants and children of immigrants gives comparabil-
ity in terms of institutional and overall societal exposure during adolescence
and early adulthood. By documenting pre-child differences and supplement-
ing the baseline estimates by a coarsened exact matching approach to study
child penalties among individuals with similar status and characteristics, we
illuminate the potential influences of norms in a more complete way.

We estimate total child penalties over a ten-year period after first childbirth
and relate this penalty to measures of gender inequality based on country of
ancestry. Similar to e.g. Blau et al. (2020), we use the Global Gender Gap
Index (GGI) from the World Economic Forum to measure culture and gender
norms. The GGI takes into account social, political, and economic equality
across the genders. We show that this measure is highly correlated with female
relative labor force participation rates, which has been the main measure of
gender inequality or norms used in the literature. We rank countries according
to their GGI score and divide them into 12 groups.*

Our baseline findings point to origin related norms as determinants of the
motherhood penalty (MP), but also show that mothers of diverse backgrounds
exhibit striking similarities in a shared context. Further analyses reinforce that
the story is more one of similarities than of differences, while not completely
ruling out the influence of group-specific cultural norms.

We show that origin country GGI is related to pre-child female labor market
outcomes also among the child migrants and children of immigrants constitut-
ing our main sample. The rank correlation between the gender equality index
and labor income two years prior to first child birth is 0.35. Although substan-
tial, the fact that this correlation is smaller than for the first generation (0.75)
shows that integration across generations decreases the significance of source
country factors.> Mothers originating in countries characterized by unequal

3For example, correlations between source country child penalties and those observed among
people migrating as adults may reflect country/gender-specific determinants of pre-child invest-
ments and decisions, rather than norms influencing behavior in the host country. Furthermore,
the often long process of labor market assimilation among immigrants (Duleep, 2015) also
raises issues about comparable baseline trajectories of treated and controls.

4The division of groups is computer driven and based on having as similar-sized groups as
possible conditional on the GGI ranking (see Table C7).

SThe correlation across generations in country group earnings is 0.32 for years of education and
0.30 for earnings.
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gender norms are slightly younger at first childbirth, have more children on
average, and exhibit a greater age difference to their spouses. But there is no
association between GGI and educational attainment in our main sample.

Event study estimates (following Kleven, Landais, and Sggaard, 2019) by
ancestry/origin suggest a a non-linear association between the estimated earn-
ings penalty and the GGI index. While the penalties in the three most un-
equal quantiles is about 45 percent, it is stable around 40 percent for higher
quantiles. A negative association is also present in specifications controlling
for other source region factors in terms of GDP and average fertility rates.
Employment penalties over the 10-year period show an even stronger asso-
ciation with the gender equality measure of the region of origin. In general,
the estimates confirm the presence of a substantial motherhood penalty in the
Swedish context of comparatively strong family-friendly institutions and oth-
erwise limited gender gaps. All origin groups exhibit a sharp income drop
after child birth and incomplete long-term recovery.

As discussed above, the potential penalty from parenthood depends on the
point of departure: If you earn very little, you don’t have much to lose. Pre-
child differences across groups can thus affect patterns of estimated penalties.
Using coarsened exact matching we therefore compare deviations between the
penalty of each GGI group and a sample of Sweden-origin mothers similar in
terms of own and partner income and age. Results show that increasing com-
parability means an even stronger similarity in maternal earnings trajectories.
However, a moderate but statistically significant association between the devi-
ation from the matched comparison group and the quantile of gender equality
remains, driven by the very most gender unequal source country groups.

Taken together, the results show that motherhood penalties are arguably
more similar than different across groups characterized by highly diverse back-
grounds. This suggests that reforms affecting common conditions in the host
context are likely to have similar impacts in groups with varying background.
The findings also suggest that differential responses to parenthood related to
cultural background are not a main driver of gender earnings gaps being par-
ticularly large in some immigrant communities. Our results do not, however,
rule out that gender norms are a key driver for the widely observed difference
in the parenthood penalty across genders, but instead point to that these norms
may be formed and operate largely within the shared context.

Our paper contributes to the literature on the mechanisms behind the child
penalty. Previous work gives little support to biology in terms of pregnancy
related factors when comparing penalties in families with adopted and bio-
logical children (Kleven, Landais, and Sggaard, 2021), or to gender-based
comparative advantage when examining differences across heterosexual and
same-sex couples (Moberg, 2016; Andresen and Nix, 2022). Variations in
family policies have also been shown to have limited explanatory power for
the long-run effects of children on women’s earnings (see e.g. Lalive and
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Zweimdiiller, 2009; Lalive et al., 2014; Schonberg and Ludsteck, 2014; Kleven
et al., 2022).

Norms and culture are factors receiving increasing attention in the general
literature on gender labor market disparities.” The epidemiological approach
has been used to study a variety of outcomes including female labor force par-
ticipation and fertility (Guiso, Sapienza, and Zingales, 2006; Ferndndez, 2011;
Giuliano, 2021). By culture, one typically refers to a collection of beliefs and
preferences; in this context those specifically related to gender norms. Norms
are usually proxied with past female labor force participation rates from indi-
viduals’ country of ancestry (Fernandez and Fogli, 2009) or (as in our case)
with summary measures of overall gender inequality.

In the context of motherhood penalties, Kleven et al. (2019) show a positive
relationship between child penalties and elicited gender norms across coun-
tries, which is consistent with an important role for gender norms. Boelmann,
Raute, and Schonberg (2021) find that East German mothers return to work
sooner than West German mothers (living within the same commuting zone)
even two decades after reunification, suggesting a strong persistence of the cul-
ture in which women were raised. Kleven (2023) shows that child penalties
correlate with gender norms in the US. Building on the epidemiological ap-
proach, the study also finds strong associations between source region/country
child penalties and the penalties among movers/migrants.

The literature on the role of culture in determining women’s labor supply
exploiting source country characteristics is by construction often related to the
labor market integration of immigrant women (Antecol, 2000; Fortin, 2005;
Blau, Kahn, and Papps, 2011; Blau, 2015; Blau and Kahn, 2015; Finseraas and
Kotsadam, 2017; Neuman, 2018). A typical finding is that the labor market
performance in the host country is positively associated with the female labor
force participation in the source country. There are also investigations of other
outcomes using epidemiological measures; e.g. do Blau et al., 2020 find that
US immigrants allocate tasks within the household differently depending on
the characteristics of their source countries. Other studies focus on intergen-
erational transmission of roles and attitudes (Ferndndez, Fogli, and Olivetti,
2004; Biitikofer, 2013; Farré and Vella, 2013; Bredtmann, Hockel, and Otten,
2020). These studies tend to find that immigrant source country gender roles
influence immigrant and second generation behavior in the receiving country.

Previous work thus suggests that there exists a factor, i.e., culture or gen-
der norms, that is distinguishable from human capital or social capital, which

There is also evidence that women (in the US and UK) systematically underestimate the em-
ployment effects of motherhood, and that women and men tend to express more traditional
values after becoming parents (Kuziemko et al., 2018).

"Despite significantly converging roles of men and women in the labor market and society, there
are still sizable gender gaps in employment, wages, and representation in top jobs in virtually
all countries (Olivetti and Petrongolo, 2016; Petrongolo, 2019; Bertrand, 2020; Cortés and Pan,
2023; Goldin, 2023)
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affects economic behavior. At the same time, these studies also document
that culture is malleable; there is substantial evidence of cultural assimilation
among second generation populations. Similarly, studies on intergenerational
transmissions of attitudes document significant effects of parents’ attitudes
and behaviors on those of their children. Overall, this literature establishes
an important role of culture for economic outcomes, and of both vertical and
horizontal transmission of norms and culture.

2 Data

We use administrative data on the Swedish population from several regis-
ters linked by unique identifiers. The data include annual information on
all individuals aged 16-74 from 1990 to 2021 and have been compiled and
pseudonymized by Statistics Sweden into collections held by the Institute for
Evaluation of Labor Market and Education Policy (IFAU). There is detailed
information on earnings, parental benefits, educational attainment, social ben-
efits, and family relationships. All nominal variables are adjusted for inflation
using the 2018 consumer price index. Earnings are taken from tax registers
and are winsorized at the 99.5% level. The main outcome is annual earnings
(income from employment). We also study employment, full-time equivalent
monthly wages, and a labor income measure adding parental benefits (income
from job-protected parental leave plus temporary leave to care for sick chil-
dren) to earnings.

The annual data are merged with multigenerational information on child-
parent relationships. Households are defined as a man and a woman with a
joint child. Men and women are included from five years before the birth
of their first child to up to ten years after. This means we include child births
occurring over the time period 1990-2021. It does not have to be the first child
for both the man and the woman, but only the first child for the focal person.
The number of children is the number of own children, not the number of
children in the household.

Individuals are excluded from the panel in years when they are studying
(defined through the receipt of student benefits and loans). Otherwise, we
place no restrictions on positive earnings or relationship status, which means
that all individuals are included as long as they are in the population registers.
If an individual dies or moves out of Sweden, they are included up to that
point. Therefore, an individual does not have to be in the data for all 16 years
(around childbirth) to be included in the analysis. Thus, the analysis is based
on an unbalanced panel of individuals.

We have information on the place of birth of the individuals and the place
of birth of their parents (if the individual is born in Sweden) for all individ-
uals. To identify gender norms, we primarily use the Global Gender Gap In-
dex (GGI) from the World Economic Forum (World Economic Forum, 2023).
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Countries are ranked according to the level of gender inequality in that country
according to the GGI (see Table Cc7).8

Our main analysis focuses on child migrants (at most ten years old at im-
migration) and children of immigrants (second-generation). A Sweden-born
individual is defined as second-generation if both of the individual’s parents
were born outside of Sweden. To classify origin, we use the place of birth for
child migrants and the place of birth of the individual’s mother for second-
generation individuals. We pool the samples of child migrants and second
generation immigrants according to these definitions, and refer to the pooled
sample as the group with immigrant background, and the sample of Sweden-
born individuals with Sweden-born parents as natives.

3 Research design

3.1 Baseline analysis

We follow previous literature (Angelov, Johansson, and Lindahl, 2016; Kleven,
Landais, and Sggaard, 2019) by estimating child penalties using an event study
design including individuals that have children at some point. Identification
comes from individuals of the same age in the same calendar year, but with a
first child born at a different age since all individuals in the regressions have
children at some point. Identification therefore comes from variation in the
treatment timing, i.e. at which age they have their first child. Following Kleven
et al. (2019), we add calendar year dummies and age dummies to control flex-
ibly for business cycle trends and life cycle trends:

Yy = B'DE™ 4+ Y DI 4 A' DY 1 g, (1a)

where Y}, is the labor market outcome of interest (primarily labor income) for
individual i in event time ¢. Boldface is used to denote vectors, where D refers
to vectors of a full set of dummies for event time, age, and calendar year.
Individuals are included from five years before first birth to ten years after.
Event time t = —1 is omitted to provide the baseline. We also follow Kleven,
Landais, and Sggaard (2019) and convert the coefficients to percentage effects
using the following specification:

8If there are few people from a specific source country, the place of birth is grouped into a
larger group of countries (a region). Since the gender norms are given at the country level,
and in a few cases we only have the region of birth, we have weighted the GGI according to the
number of immigrants from that country relative to the other countries in that region. Hence, the
weights are proportional to the number of immigrants in Sweden during our period of analysis.
Moreover, some countries are not included in the Global Gender Gap Index. In these cases have
we imputed a GGI score based on the Gender Development Index (GDI), female labor force
participation rate, fertility rate, and GDP for the country. For the countries that are grouped
together and for the countries where GGI is imputed, see Table C7.
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where ¥; is the predicted counterfactual outcome of having children. Standard
errors are clustered at the individual level and robust to heteroskedasticity.

Within this framework, we need to assume that the timing of births is ran-
dom conditional on age and calendar year. Although it is impossible to test the
validity of this assumption, we can look at pre-trends to rule out that the de-
cision to have children is clearly correlated with unobservable characteristics
that matter for labor market outcomes in the period prior to parenthood.”

For Sweden, the positive pre-trends for mothers are driven by the inclusion
of students. From Figure C1, it is evident that the exclusion of students (iden-
tified by the reception of student benefits) also means that there are no longer
any pre-trends present, although the size of the estimated child penalties are
unaffected. Comparing the pre- and post-period, it seems that individuals in
Sweden (both women and men) tend to wait with having children until they are
done with their studies. Moreover, very few individuals become students after
they have children. This pattern could potentially be driven by the fact that
the relatively generous scheme for parental benefits is tied to earnings, gen-
erating strong economic incentives to enter the labor market before entering
parenthood.

Conditional on not being a student, the parallel trends assumption holds.
Earnings are stable until the birth of the first child and thereafter drop sharply.
It is therefore unlikely that the short-run earnings drop after entering parent-
hood is due to something else than the event of having children. The flat
pre-trends signify that the decision to enter parenthood is not driven by labor
market outcomes, e.g., by waiting for promotion or having children as a re-
sponse to becoming unemployed. In the long-run, we are not able to rely on
the smoothness assumption to the same extent, and interpreting the long-run
penalties requires stronger assumptions.

To compare across regional origins, we run Equation 1a for each regional
group separately. That means that we allow non-parametric variation in terms
of period (calendar year), cohort (year of birth for first child), and life-cycle
(age of parenthood) across groups. Hence, we allow for the groups to differ
in their counterfactual earnings trajectories. Given that we have essentially
no pre-trends for any group, the common trend assumption within each group
holds. To compare regional groups we again make the transformation in Equa-
tion 1b, which means that we compare the impact of children relative to the
expected earnings for each GGI category. To relate child penalties to the level
of gender equality in the source region we take the average of the estimated

9Positive pre-trends are common in the literature on child penalties (Kleven et al., 2019; An-
dresen and Nix, 2022).
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child penalties over the 10-year horizon following the birth of the first child,
and plot it against the GGI rank.

3.2 Other source country characteristics

Given that we use variation in regional origin as a measure of gender norms,
we need to make sure that we are capturing differences in gender norms from
the source country and not something else that correlates with these gender
norms. Following Blau et al. (2020), we consider regional rankings in terms
of GDP per capita and fertility. We run a series of regressions relating the
outcome to GGI, GDP per capita, and the fertility rate, interacted with age and
calendar year. The most extensive specification is:

3 3
. o R .
Yi=oa+ Y B x X[+ Y uD;* x X}
k=1 k=1
3 ()
+ Y DY x X! 4+ DY +- g
k=1

for individual i, with parental region j, in event time ¢, where le = GGV,
X; = GDP/, and X = Fertility/.

3.3 Matched comparisons

To address the concern that the GGI groups may differ in characteristics (e.g.
labor market attachment prior to parenthood) potentially related to the impact
of family formation, we conduct an additional analysis in which we compare
each GGI group with a matched group of native parents. We use a coarsened
exact matching following the procedure described in Blackwell et al. (2009)
and Iacus, King, and Porro (2012). We match on age, calendar year, educa-
tional attainment, and pre-parenthood earnings. As the characteristics of both
the father and mother are potentially important, we match on the earnings and
education level of both parents. We use one-to-one matching, i.e. only indi-
viduals with a perfect match are included, and the rest are excluded. To enable
exact matching, earnings are binned into quintiles, while age and calendar year
are binned into groups of five years. Given the large number of individuals in
the native population, the number of individuals that needs to be excluded in
the immigrant background group is relatively small (see Table C5).
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4 Description

This section first presents statistics at the country group level underlying the
ranking in terms of gender equality norms. Then we discuss individual and
household characteristics of the sample used in the main analysis.

4.1 Gender equality ranking and other country characteristics

Table C7 presents the (parental) birth country groups used in creating the gen-
der equality ranking. The World Economic Forum’s gender gap index (GGI)
discussed in Section 2 places Iraq at the bottom of gender equality and Ice-
land at the top. While there is some variation, countries in the Middle East are
often found in the lower end of the ranking, whereas Northern European (in
particular Nordic) countries are typically found in the upper part. The GGI is
strongly correlated with other indicators of inequality, and also with economic
development. High GGI values are associated with higher GDP per capita,
and with lower fertility rates. In the analysis we will use both the ranking and
the values for GGI (and other indicators).

4.2 Characteristics of the main sample

Table 1 displays characteristics for mothers in the main analysis sample. We
divide the group of immigrant background (arriving before age 10 or born in
Sweden) into high and low GGI countries, where the former constitute about
two thirds of the sample, containing 52,883 mothers of immigrant background.
The number of native mothers included amount to some 809,936.

Immigrant mothers are on average almost one year younger than natives
at first childbirth, and those originating in countries with less equal gender
norms are also substantially younger than those from more equal origins. They
also exhibit a somewhat larger age difference to their partners, although the
numbers are between 2.57 and 3.21 in all subgroups. The data show no strong
signs of differences in completed fertility, although the figure is highest in the
low GGI category (2.17 compared to 2.00 among the high GGI mothers).

Turning to earnings two years prior to first childbirth, we find that the region
of origin differences typically seen among adult migrants are present also in
our sample of child migrants and children of immigrants. Earnings are lower
among individuals of immigrant background than among natives, and partic-
ularly among those originating in countries classified as less gender equal.
Statistics based on the less crude grouping (Table C6), suggests a rank cor-
relation between the GGI and individual earnings of 0.36. At first glance,
this pattern is consistent with women originating in less equal countries pri-
oritizing labor market outcomes to a lesser degree. However, further statistics
in Table 1 signal that it may be premature to assign all of the differences to
gender equality norms.
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Table 1. Descriptive characteristics—Women

Immigrants Natives
All Low GGI High GGI
Age 27.23 26.68 27.39 28.06
(4.89) (4.56) 4.97) (4.75)
Age difference to partner 2.73 321 2.59 2.57
(4.25) (4.13) (4.27) (4.13)
Number of children 2.04 2.17 2.00 2.05
(0.72) (0.74) 0.71) (0.67)
Years of education 11.92 12.16 11.86 12.40
(2.10) (2.19) (2.07) (2.12)
Quantile of income 45.34 40.91 46.63 50.63
(24.34)  (25.79) (23.75) (22.66)
Observations 52,883 11,867 41,016 809,936

Notes: The table shows descriptive statistics for our main analysis sample of
women. Age is measured at the year of first childbirth. Number of children is
the total number of children within eight years from first childbirth. Years of
education are measured two years prior to first childbirth. Quantile of income is the
income percentile two years prior to the first childbirth. Women with immigrant
backgrounds are divided into two groups depending on being in the upper or lower
part of the distribution in terms of source region GGI. See Table C7 for a ranking
of source regions according to GGI. Low GGI are countries in the lower half of
the ranking (1-46) and High GGI are countries in the upper half (47-92). See
also Tables C1 and C2 for descriptive statistics for each GGI quantile in our main
analysis samples and Tables C3 and C4 for descriptive statistics for the same GGI
quantiles for 1st generation immigrants at age 45.
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Most of the previous work using the epidemiological approach to study
gender norms and the outcomes of immigrant women in the labor market have
focused on first generation (adult) migrants. While we believe there are good
reasons to focus an analysis of child penalties on the child migrants and the
second generation (e.g. alleviating concerns about delayed fertility due to un-
observed circumstances for adult migrants), comparing outcomes across gen-
erations within the region of origin groups is relevant. In Table C6, we doc-
ument that the characteristics at the country of origin level among females of
immigrant background are highly correlated across the first and second gen-
erations. Also, they are strongly associated with patterns in the region of ori-
gin. For example, the pre-child income of mothers in our main sample has
a correlation of 0.30 with the income of women in the first generation, and a
similar correlation with source country GDP and GGI. Years of education is
related across generations (correlation coefficient 0.32), and negatively asso-
ciated with fertility rates in the source region. The latter variable exhibits a
positive association with the number of children born in the first and second
generation of migrants to Sweden, however declining over generations.

5 Results

This section presents the results from the empirical analysis outlined in Sec-
tion 3. First, we consider child penalties among mothers of different origins
and their correlation with gender equality norms as reflected in the GGI. After
a graphical representation of the estimates and the associations, we investigate
whether the link between gender equality classifications and child penalties
can be explained by other source region characteristics. Second, we perform
a matched analysis comparing immigrant mothers to natives with similar indi-
vidual and partner outcomes prior to first childbirth. This analysis addresses
the concern that there may be adaptations due to gender norms already be-
fore family formation, and the possibility that child penalties are dependent
on the point of departure (e.g. how much one stands to lose or that work-life
adaptation opportunity varies with earnings levels). Third, we look at the im-
portance of gender norms on child penalties by focusing on the relative income
of grandparents.

5.1 Source region norms and the motherhood penalty

The upper graph of Figure 1 displays the event study graphs for motherhood
penalties (MP) by GGI quantile group in the main sample. The first thing
to notice is that all the categories exhibit the same characteristic pattern of a
substantial drop in earnings, and an incomplete earnings recovery, over the
first ten years following first childbirth. In other words, mothers of varying
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background in Sweden share similarities not only with each other, but with
mothers around the world

As seen in panel (b) of Figure 1, illustrating the association between the es-
timated penalties (over the 10-year period) and the GGI ranking, there appears
to be some source region gender equality norms also among mothers fully or
to a large degree grown up in the same broader Swedish context. The esti-
mated earnings loss varies from 46 percent in the 1st and 3rd quantile, to 37
percent in the 7th and 9th quantile. The estimated slope for the 12 quantiles
is -0.618 percentage points per step in the ranking. However, it seems like the
association is nonlinear and driven entirely by the difference between quantile
1-3 and the higher GGI groups.

Corresponding analyses for other labor market outcomes reveal a substan-
tial GGI gradient in the motherhood penalty for labor income including parental
benefits (Figure A1) and for employment (Figure A2), where estimated im-
pacts range between 33 and 24 percent (relative to pre-child levels) in income
including parental benefits, and between 25 and 12 percent for employment.
For full-time equivalent wages and contracted work hours (percent of full-
time), the estimated impact of motherhood is smaller but also exhibits a nega-
tive association with GGI (Figure A3 and A4).

It is possible that the gender equality index is correlated with and captures
other source country characteristics than gender norms. The first column of
Table 2 displays estimates of Equation 2 described in Section 3, interacting the
event (Post, which is first childbirth) with the linear GGI rank variable. Note
that the estimations also allow both age and year effects to vary with GGI
background. The point estimate suggests that moving up one step in the rank-
ing means slightly below SEK 500 higher annual earnings post motherhood on
average, i.e. a smaller child penalty. Columns 2 and 3 perform the same analy-
sis, but replaces GGI with source country GDP and fertility rates, respectively.
Estimates suggest that people with a family background in richer countries ex-
perience smaller child penalties, and those originating where fertility is higher
have stronger penalties. Columns 4-6 combine the source country variables.
The estimated impact of gender norms is not much affected by controlling for
the other source region characteristics.'”

101t could be noted that the sign of the fertility estimates changes when one accounts for GDP
and the GGI ranking.
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Figure 1. Motherhood earnings penalties. The upper graph shows the estimated child
penalties in earnings for the main sample, by region of (parental) origin. See Section
3 for details. The lower graph displays the average penalty over the 10-year horizon
following family formation by the GGI rank of the source country. The regression line
represents a linear prediction.
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Table 2. Mothers’ earnings: GGI and other source country characteristics

(D 2 (3) ) (5) (6)

Income  Income Income Income Income  Income

Event x Rank 490.3*** 355.1%%  474.6%  377.9*

(10.95) (21.89)  (19.01) (22.97)

Event x GDP 746.0"** 248.1** 331.2%

(18.37) (34.72) (39.91)

Event x Fertility -641.8"** -36.62  124.5%

(17.08) (29.65)  (34.90)
Post v v v v v v
GGI v v v v
GDP v v v
Fertility v v v
Year v v v v v v
Year x GGI v v v v
Year x GDP v v v
Year x Fertility v v v
Age v v v v v v
Age x GGI v v v v
Age x GDP v v v
Age x Fertility v v v
Event time dummies v v v v v v

Observations 835520 811001 834922 811001 834922 810403

Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.

Notes: This table shows the regressions following Equation 2. Post is a dummy
variable for being in a time post childbirth. GGI, GDP, and Fertility are rank variables
for source region characteristics. Event time dummies are dummy variables for event
time, where event is birth of the first child. Age and Year are indicator variables.
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5.2 The gradient in child penalty by gender inequality indices:
norms or pre-existing differences?

The results presented so far are generally in line with the hypothesis that gen-
der norms, captured by differences in source region characteristics, are related
to the magnitude of the motherhood penalty. However, the observed gradient
in the motherhood penalty by GGI category may also be driven by pre-existing
differences, e.g. in the baseline level of earnings across individuals with vary-
ing backgrounds (Kleven, 2023). We saw in Table 1 that earnings two years
before child birth differs substantially across low- and high-GGI mothers on
the one hand, and between mothers of immigrant background to native moth-
ers, on the other. To explore the role of baseline differences, we begin by
performing an analysis comparing mothers of immigrant background to na-
tive mothers with similar own and partner economic status prior to having
their first child, using Coarsened Exact Matching (CEM).

Matched comparisons

As discussed in the introduction, the event study approach to studying the la-
bor market impact of parenthood builds on certain assumptions that could be
questioned, in particular when making comparisons across groups and linking
findings to cultural norms. It is possible that norms affect behavior already be-
fore family formation and that we therefore miss some of its impact. However,
a basic idea in previous work emphasizing the role of parenthood for explain-
ing gender gaps is that the event makes (traditional) norms salient. System-
atic pre-child differences in socioeconomic status may also relate to expected
effects in more mundane ways, e.g. by simply reflecting how much earnings
one can lose, or affecting the bargaining position (or joint optimization) within
households.

Figure 2 displays results from specifications using the CEM approach out-
lined in Section 3. For each GGI category, we compare the earnings pro-
files to a sample containing mothers of Swedish background matched on own
and partner characteristics. A first impression is that when narrowing down
the comparison to mothers with similar characteristics, most of the immi-
grant categories closely mirror their Sweden-origin counterparts. Close in-
spection, however, reveals that there is a tendency for low-GGI mothers to
recover slightly less well compared to their observationally similar counter-
parts among natives, and for high-GGI mothers to outperform the comparison
groups. This results in the gradient visible in the lower graph (panel B, Fig-
ure 2), where a DiD-type comparison going from the bottom to the top of the
ranking implies a change of about —0.04 in the motherhood penalty. In other
words, some of the association seen in the baseline results is no longer present
in this comparison, although there is still a gradient. In particular, this gradi-
ent seems driven by a difference between the source-country groups with the
lowest GGI values compared to the remaining groups; where the latter exhibit
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Figure 2. Comparison with natives with similar income level—Women. Outcome is
earnings. The upper figure shows the results from out matched specification where we
have matched each regional group to a sample of natives with similar characteristics.
The lower figure shows the estimated difference in percentage points between the
estimated child penalties in earnings for our main analysis sample (with an immigrant
background) and the matched sample of natives. A positive difference means that the
child penalty is higher for the group with an immigrant background, and a negative
difference means the opposite.
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no apparent gap in the motherhood penalty relative to their observationally
similar native counterparts, while the former do.

Comparisons to fatherhood penalties

Sweden is a rare case of having a fatherhood penalty in earnings (Kleven et
al., 2019; Sundberg, 2024), and it seems that this phenomenon is present also
among fathers of immigrant origin (see panel (a) in Figure B1). Moreover,
performing an analysis of fatherhood penalties using the same classifications
methods as above reveals a GGI gradient in fatherhood penalties similar to
what we see for mothers (see panel (b) in Figure B1). If the gradient in moth-
erhood penalties documented above is indeed driven by gender norms, we
would expect an opposite sign for the fatherhood penalty gradient with respect
to GGI, i.e., more gender equal norms being associated with larger fatherhood
penalties. We do, however, emphasize that there are cases where pre-trends
for fathers may be a concern for the interpretation of the estimates. This could
signal that the identifying assumption of exogenous timing of parenthood is
not fulfilled in certain socioeconomic and demographic strata. When repeat-
ing the coarsened exact matching exercise for fatherhood, i.e., comparing with
native fathers with similar income levels, the gradient of fatherhood penalties
with respect to GGI is non-existing (Figure B2).

Taken together, these results suggest that the motherhood penalty across
groups of varying backgrounds, but who have grown up in the same coun-
try and therefore faced similar institutions, is more a story of similarity than
differences. However, some groups—those with origins in the least gender
equal source countries—have somewhat larger penalties compared to natives
and compared to women with origins in other parts of the world. While the
gradient of fatherhood penalties with respect to source country GGI give rise
to caution to applying a strictly norm-based explanation for the gradient in
motherhood penalties, we note that the matched approach for fathers results in
a flat gradient with respect to GGI, in contrast to the corresponding analysis
for women.

5.3 Family and origin norms

Another dimension in which the impact of gender norms on child penalties can
be examined is by focusing on the relative income of grandparents (Kleven,
Landais, and Sggaard, 2019). Figure 3 shows the child penalties when our
main analysis sample of women is disaggregated both by the region of origin
(quintiles for GGI) and by their mothers’ position in the earnings distribution
in Sweden. The idea is to investigate whether women who grew up with less
traditional (family-oriented) gender norms in their household, i.e. their moth-
ers were more career-oriented, also have a lower child penalty. The consistent
negative slope in the size of the child penalty relative to the grandmother’s
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Figure 3. Grandmothers placement in earnings distribution (main sample by GGI).
The figures show the total child penalty (average over the 10 years following first
childbirth) for women relative to their mother’s placement in the earnings distribution.
The figures are separated based on the GGI in source region. The lower figure in the
middle shows the same but for natives.

position in the earnings distribution suggests that this is indeed the case. This
aligns with the idea that the size of child penalties for women are partly de-
termined by within-family transmission of gender norms from parents to their
children. The finding that regardless of GGI origin, the child penalties in-
curred by women are similarly related to how career-oriented their mothers
were, adds to the broader picture of more similarity than difference in the re-
sponses to family formation.

6 Conclusions

The consequences of parenthood for women’s labor market outcomes are in
focus for a very active field of research. The so-called motherhood penalty
has emerged as an empirical regularity across countries and socioeconomic
groups. Our study contributes to this literature by investigating similarities and
differences in the impact of parenthood among mothers and fathers sharing a
common institutional and economic context in a comparatively gender equal
society, while potentially entering adulthood with differing norms regarding
gender roles through their background in different parts of the world.

We show that the main sample consisting of child migrants and children of
immigrants in Sweden show pre-parental similarities not only with first gener-
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ation adult migrants sharing their geographic origin, but also with the gender
equality indicators seen among the populations of these countries. Thus, de-
scriptions using our data appear to confirm previous research suggesting that
there is a link between source country characteristics and migrant outcomes,
potentially reflecting deeply rooted cultural norms and values. With this per-
spective, it is striking how similar the impact of motherhood is across groups
of very different background in terms of gender equality. The earnings tra-
jectories after first birth follow very similar profiles, and all country of origin
groups experience long-term losses. One interpretation is that welfare state
and labor market institutions shape behavior and limit the influence of inher-
ited norms and values.

Nevertheless, our baseline findings suggest a negative association between
the gender equality rank of the source region and the size of the child penalty
in earnings. This association cannot fully be explained by other source re-
gion characteristics included in the analysis, and is seen also in employment
and wages. However, matched comparisons between native and immigrant-
background mothers similar in age and pre-child economic status indicates
that the gradient is partly accounted for by differences in baseline earnings and
characteristics across groups. But there is still a moderate gap in the mother-
hood penalty between women originating in the least gender equal countries
relative to their native counterparts. A corresponding analysis of matched
comparisons of fathers, on the other hand, reveal no gradient in the father-
hood penalty with respect to source country gender inequality.

Our interpretation is that motherhood penalties are arguably more similar
than different across groups characterized by highly diverse backgrounds, cap-
tured by country of origin gender equality, and reflected in pre-child outcomes.
This suggests that reforms affecting common conditions in the host context are
likely to have similar impacts in groups with varying background. The find-
ings also suggest that differential responses to parenthood related to cultural
background are not a main driver of gender earnings gaps being particularly
large in some immigrant communities.
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Appendix A: Variations on motherhood penalties
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Figure Al. Motherhood penalty—Earnings + parental benefits. The upper graph
shows the estimated child penalties in income for the main sample, by region of
(parental) origin. See Section 3 for details. The lower graph displays the average
penalty over the 10-year horizon following family formation by the GGI rank of the
source country. The regression line represents a linear prediction.
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Figure A2. Motherhood penalty—Employment. The upper graph shows the estimated
child penalties in employment for the main sample, by region of (parental) origin.
Employment is defined as not being in the lowest two deciles in the income distribu-

tion in a

given year. See Section 3 for details. The lower graph displays the average

penalty over the 10-year horizon following family formation by the GGI rank of the
source country. The regression line represents a linear prediction.
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Figure A3. Motherhood penalty—Wages. The upper graph shows the estimated child
penalties in contracted wages for the main sample, by region of (parental) origin.
See Section 3 for details. The lower graph displays the average penalty over the 10-
year horizon following family formation by the GGI rank of the source country. The
regression line represents a linear prediction.
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Figure A4. Motherhood penalty—Hours. The upper graph shows the estimated child
penalties in contracted work hours for the main sample, by region of (parental) origin.
See Section 3 for details. The lower graph displays the average penalty over the 10-
year horizon following family formation by the GGI rank of the source country. The
regression line represents a linear prediction.
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Appendix B: Fatherhood penalties
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Figure Bl. Fatherhood penalty—Earnings. The upper graph shows the estimated
child penalties in earnings for men, by region of (parental) origin. See Section 3
for details. The lower graph displays the average penalty over the 10-year horizon
following family formation by the GGI rank of the source country. The regression
line represents a linear prediction.
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Figure B2. Comparison with natives with similar income level—Men. The upper fig-
ure shows the results from out matched specification where we have matched each
regional group to a sample of natives with similar characteristics. The lower fig-
ure shows the estimated difference in percentage points between the estimated child
penalties in earnings for our main analysis sample (with an immigrant background)
and the matched sample of natives. A positive difference means that the child penalty
is higher for the group with an immigrant background, and a negative difference means
the opposite.
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Appendix C: Additional figures and tables

(a) Child penalties (b) Counterfactual earnings
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Figure C1. Student restriction. The figures shows a comparison when running the
main Equations la and 1b when including our excluding students from the popula-
tion. The left figure shows the estimated child penalties and the right figure shows the
estimated counterfactual earnings.
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Table C1. Descriptive Statistics—Women (main sample)

Years of  Quantile of Number of Single

GGI Quantile Education Income Children  Household
1 11.97 33.91 2.288 0.223
2 12.31 38.20 2.219 0.238
3 11.82 37.95 2.277 0.201
4 12.59 50.13 1.981 0.238
5 12.43 45.52 2.020 0.195
6 12.42 45.50 2.024 0.229
7 11.83 40.81 2.009 0.316
8 12.82 47.57 1.992 0.253
9 12.57 51.13 1.949 0.230
10 11.86 49.26 2.016 0.222
11 11.67 47.16 1.999 0.246
12 11.76 47.44 2.017 0.269
Total 11.92 45.51 2.044 0.240

Notes: The table includes foreign born individuals with an age at immigration < 10 and
second generation immigrants (both parents foreign born, region of ancestry is source
country of the mother). The country groups are listed in ascending order according
to a weighted Global Gender Gap Index (2020). See Table C7 for a list of countries
included in each quantile. Quantile of Income is the income percentile two years prior
to first childbirth. Number of Children is the total number of children within 8 years
from mother’s first child. Single Household is equal to one when the parent is reg-
istered as a “single household with a child aged < 18,” 8 years from the first child’s birth.

Table C2. Descriptive Statistics—Men (main sample)

Years of  Quantile of Number of Single
GGI Quantile Education Income Children = Household
1 11.57 42.10 2.280 0.287
2 11.81 42.01 2.234 0.289
3 11.29 39.92 2.279 0.212
4 12.41 56.50 1.986 0.247
5 11.99 49.82 2.028 0.211
6 12.15 53.47 2.036 0.235
7 11.56 44.09 2.034 0.371
8 12.58 53.19 1.996 0.280
9 12.30 58.09 1.995 0.231
10 11.74 59.37 1.978 0.218
11 11.44 55.96 1.956 0.277
12 11.69 55.99 1.989 0.269
Total 11.65 53.20 2.019 0.264

Notes: See notes for Table C1.
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Table C3. Descriptive Statistics—Women (1st generation immigrants at age 45)

Years of  Quantile of Number of Single

GGI Quantile Education Income Children  Household
1 11.75 25.68 1.851 0.176
2 12.33 37.02 2.079 0.257
3 10.56 30.55 2.666 0.299
4 13.31 40.01 1.644 0.220
5 11.89 38.29 1.736 0.253
6 12.19 45.04 1.643 0.232
7 12.62 45.51 1.896 0.331
8 13.24 45.21 1.514 0.256
9 13.30 44.34 1.500 0.210
10 14.05 46.62 1.667 0.178
11 13.02 55.03 2.075 0.277
12 12.94 51.27 2.100 0.251
Total 12.44 40.10 1.852 0.239

Notes: The table includes foreign born individuals at age 45. The country groups are
listed in ascending order according to a weighted Global Gender Gap Index (2020). See
Table C7 for a list of countries included in each quantile. Quantile of Income is the
income percentile two years prior to first childbirth. Number of Children is the total
number of children within 8 years from mother’s first child. Single Household is equal
to one when the parent is registered as a “single household with a child aged < 18,” 8
years from the birth of mother’s first child.

Table C4. Descriptive Statistics—Men (1st generation immigrants at age 45)

Years of  Quantile of Number of Single

GGI Quantile Education Income Children  Household
1 11.79 29.33 2.126 0.147
2 12.15 39.28 2.220 0.227
3 11.18 36.33 2.833 0.270
4 12.97 46.48 1.943 0.218
5 11.52 4493 1.916 0.242
6 12.19 52.47 1.858 0.202
7 12.12 51.95 2.213 0.367
8 12.88 50.01 1.590 0.231
9 13.17 54.32 1.689 0.225
10 13.82 53.90 1.658 0.181
11 11.94 57.55 2.004 0.297
12 12.74 56.94 1.940 0.239
Total 12.22 43.96 2.061 0.222

Notes: See notes for Table C3
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Table C7. Source country characteristics

GGI GGI GGI  GDPper Relative Fertility
rank quantile value capita FLFP rate

Iraq 1 1 0.530 10565 0.104 5.882
Pakistan 2 1 0.564 4690 0.166 6.164
Syrian Arab Republic 3 1 0.567 . 0.284 5.309
Congo 4 2 0.578 1098 0.998 6.746
Iran 5 2 0.584 12389 0.121 4.691
Afghanistan* 6 2 0.587 2065 0.192 7.466
State of Palestine® 7 2 0.593 6245 0.167 6.718
Saudi Arabia 8 2 0.599 46962 0.184 5911
Lebanon 9 2 0.599 14552 0.267 3.372
Somalia* 10 3 0.603 867 0.323 7.398
Morocco 11 3 0.605 7537 0.290 4.047
Eritrea* 12 3 0.609 . 0.811 6.496
Sudan* 13 3 0.617 4186 0.306 6.152
Jordan 14 3 0.623 10071 0.156 5.521
Gambia 15 3 0.628 2223 0.659 6.096
Egypt 16 3 0.629 11763 0.293 4.580
Rest of Northern Africa 17 3 0.634 11723 0.167 4.740
Nigeria 18 3 0.635 5135 0.824 6.490
Tirkiye 19 3 0.635 28199 0.421 3.107
Tunisia 20 4 0.644 10756 0.296 3.476
Japan 21 4 0.652 41380 0.648 1.540
Rest of Western Asia 2 22 4 0.660 48667 0.488 3.880
Rest of Western Africa 23 4 0.666 3840 0.801 6.179
Uzbekistan* 24 4 0.666 7014 0.658 4.072
India 25 4 0.668 6714 0.357 4.045
Kenya 26 4 0.671 4330 0.908 6.066
Rest of Middle Africa 27 4 0.671 4852 0.905 6.384
Republic of Korea 28 4 0.672 42719 0.641 1.570
China 29 4 0.676 16092 0.864 2.309
Hungary 30 4 0.677 32554 0.747 1.870
Rest of Southern Asia 31 5 0.677 4693 0.869 5.208
Sri Lanka 32 5 0.680 13070 0.574 2.483
Rest of Western Asia 1 33 5 0.690 14248 0.727 2.556
Brazil 34 5 0.691 14764 0.502 2.902
Rest of Central Asia 35 5 0.695 17652 0.747 3.352
Rest of South-East Asia 36 5 0.695 22936 0.641 3.561
Viet Nam 37 5 0.700 8041 0.890 3.553
Greece 38 5 0.701 29723 0.537 1.390
Rest of Western Europe 39 6 0.701 47464 0.609 2.171
Ethiopia 40 6 0.705 2221 0.740 7.246
Russian Federation 42 6 0.706 27211 0.778 1.892

Continued on next page
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Table C7—Continued from previous page

GGI GGI  GDPper Relative Fertility
rank quantile value capita FLFP rate

Czechia 43 6 0.706 40696 0.734 1.900
Italy 44 6 0.707 42675 0.528 1.330
Thailand 45 6 0.708 18453 0.788 2.113
North Macedonia 46 6 0.711 16600 0.637 2.206
Bosnia and Herzegovina 47 6 0.712 14897 0.592 1.772
Rest of Eastern Asia* 48 7 0.713 59586 0.601 1.292
Peru 49 7 0.714 12854 0.586 3.912
Uganda 50 7 0.717 2187 0.807 7.091
Slovakia 51 7 0.718 31871 0.817 2.090
Croatia 52 7 0.720 28754 0.682 1.630
Ukraine 53 7 0.721 12809 0.811 1.844
Chile 54 7 0.723 24968 0.426 2.579
Rest of South America 1 55 8 0.724 11637 0.568 3.615
Romania 56 8 0.724 29858 0.822 1.830
US 57 8 0.724 62631 0.746 2.081
Bangladesh 58 8 0.726 4754 0.280 4.495
Central America 59 8 0.727 12567 0.447 4.052
Bulgaria 60 8 0.727 23192 0.881 1.820
Rest of Eastern Africa 61 8 0.730 3178 0.917 6.411
Bolivia 62 8 0.734 8724 0.689 4.890
Poland 63 8 0.736 33121 0.766 2.060
Netherlands 64 9 0.736 56629 0.611 1.620
Serbia 65 9 0.736 18292 0.713 .

Caribbean and Bermuda 66 9 0.738 16919 0.583 2.352
Rest of South America2 67 9 0.740 22219 0.596 2.828
Slovenia 68 9 0.743 38906 0.793 1.460
Portugal 69 9 0.744 34880 0.663 1.560
Austria 70 9 0.744 55833 0.621 1.460
Oceania 71 9 0.744 46710 0.694 2.039
Lithuania 72 9 0.745 37063 0.761 2.030
Rest of Eastern Europe 73 9 0.748 18009 0.808 2.015
Belgium 74 9 0.750 51743 0.602 1.620
Estonia 75 9 0.751 36830 0.747 2.050
Colombia 76 9 0.758 14585 0.605 3.082
UK 77 9 0.767 46406 0.702 1.830
Albania 78 9 0.769 13671 0.736 2.978
Canada 79 9 0.772 49007 0.762 1.830
Southern Africa 80 9 0.775 12350 0.588 4.061
Switzerland 81 9 0.779 70920 0.711 1.580
Philippines 82 9 0.781 8915 0.613 4.320
France 83 10 0.781 45834 0.707 1.770
Denmark 84 10 0.782 57678 0.827 1.670

Continued on next page
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Table C7—Continued from previous page

GGI GGI GGI  GDPper Relative Fertility

rank quantile value capita FLFP rate
Latvia 85 10 0.785 30859 0.750 2.020
Germany 86 10 0.787 53639 0.623 1.450
Spain 87 11 0.795 40806 0.501 1.360
Ireland 88 11 0.798 87786 0.513 2.110
Finland 90 11 0.832 48689 0.820 1.780
Norway 91 12 0.842 64453 0.784 1.930
Iceland 92 12 0.877 56914 0.838 2.300

Notes: The table shows the source region characteristics for the regions in our main
analysis sample. * means that the value on GGI is imputed (see Section 2 for impu-
tation details). Regions are ranked in ascending order according to their Gender Gap
Index in 2020 (World Economic Form). Relative FLFP is the female to male labor
force participation rate in 1990 (World Bank). GDP per capita in 1990 (World Bank),
and fertility rate in 1990 (World Bank).
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1 Introduction

Growing migration and refugee flows have consequences for receiving host
community labor markets and schools.! Immigration is often associated with
poor school results and increasing school segregation as migrant students are
disproportionately accommodated in disadvantaged schools and because the
performance of migrant students generally lags that of their native peers (Card,
2009). Yet, causal evidence on the effects of exposure to migrants on incum-
bent students is inconclusive, with results ranging from negative (Gould, Lavy,
and Daniele Paserman, 2009; Jensen and Rasmussen, 2011; Ballatore, Fort,
and Ichino, 2018) to limited (Geay, McNally, and Telhaj, 2013; Ohinata and
Van Ours, 2013; Brandén, Birkelund, and Szulkin, 2019; Figlio and Ozek,
2019; Bossavie, 2020; Green and Iversen, 2022; Morales, 2022) to positive
effects (Tumen, 2021; Figlio et al., 2023).

Exposure to migrants and newly arrived refugees potentially affect students
because the student composition of schools and peer effects matter for student
outcomes (Coleman, 1988; Hoxby, 2000), identity formation (Akerlof and
Kranton, 2002) and teacher turnover (Karbownik, 2020). Competition for re-
sources, classroom disruptions, and reorientation of teaching activity are pos-
sible reasons (Lazear, 2001; Card, 2009; Sacerdote, 2011), as are impacts on
students’ rank in the classroom (Delaney and Devereux, 2021; Dadgar, 2022;
Delaney and Devereux, 2022) and effects of relative grading. Changes to the
student composition due to migration flows may also affect school choices
and cause families to change neighborhoods or schools, which further alters
the student composition of receiving schools (Clotfelter, 1976, 2001; Aldén,
Hammarstedt, and Neuman, 2015; Bohlmark, Holmlund, and Lindahl, 2016;
Bohlmark and Willén, 2020). Depending on the initial student composition,
school responses, and the composition of migrants, the net effect of these dif-
ferent channels may well be negative, neutral, or positive. Uncovering which
mechanisms are present is thus important for the development of appropriate
policy responses.

In this paper, we study the effect of exposure to recent migrants on in-
cumbent students” school performance.” We focus on Swedish compulsory
schools between academic years 2008/2009 and 2021/2022, a period charac-
terized by an increasingly high migrant and refugee exposure. We follow the
strategy of Brandén, Birkelund, and Szulkin (2019) and Figlio et al. (2023)
and exploit i) within-school variation in migrant exposure across cohorts and
over time and ii) within-sibling variation in exposure to migrants to account
for non-random sorting of both migrant and native students to schools. We es-

ISee Borjas (2014), Dustmann, Schonberg, and Stuhler (2016), and Brell, Dustmann, and Pre-
ston (2020) for reviews of the literature on the impact of immigrants and refugees on labor
market outcomes.

ZIncumbent students are students born in Sweden. Recent migrants are students born abroad
and who were granted a residence permit within the last four years or asylum-seeking students
in the asylum process who have not yet received a residence permit.
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timate the effects of both contemporaneous migrant exposure and cumulative
migrant exposure over students’ school history on incumbents’ national test
scores.> To account for within-family selection, we study school changes di-
rectly and examine if families selectively change schools for their children or
place younger siblings in a different school in response to the migrant influx.
We then instrument younger sibling exposure with the exposure that it would
have experienced had families put siblings in the same school. Moreover, as
an alternative strategy to estimate the effects of refugee exposure on incum-
bent students, we use the substantial variation in how schools were affected by
the 2015 refugee crisis in an event study approach. This strategy also captures
broader school-level effects.

Our analysis is based on administrative student registers with information
on school and class assignments throughout compulsory school grades (0 to 9)
for academic years 2008/2009-2021/2022 for the universe of Swedish com-
pulsory school students, including asylum seekers. School performance is
measured by results on national tests in grades 3 (only Swedish and mathe-
matics) and grades 6 and 9 (Swedish, mathematics and English). Test score
outcomes are complemented with teacher assessments/grades in grades 6 and
9. We link student data to school-level data on teachers and to population and
tax registers containing information on family links, birth records, migration
background, and parental education and earnings.

The recent Swedish experience offers an excellent opportunity to study how
exposure to recent immigrants affects incumbent students. The average share
of foreign-born students in Swedish schools almost doubled from 7 to 13 per-
cent from 2008 to 2019, which is high compared to the US and other European
countries. The fraction of recent immigrant students rose rapidly during the
Syrian conflict and reached a peak of 6.4 percent of all students in 2018, just
after the 2015 European refugee crisis. This can be compared to the 2018
European average share of foreign-born students, which was 5 to 6 percent.
In 2015 alone, Sweden received some 70,000 refugee minors, half of whom
were unaccompanied, of mainly Afghan origin (Bunar, 2017). In addition, the
distribution of migrants across schools is very uneven. While many schools
were unaffected by the rapid influx of asylum seekers, other schools, typically
in rural areas, saw their student body increase dramatically.

Our results suggest that the negative association between migration and
school performance stems from the significant negative sorting of migrants
and incumbent children to exposed schools. Once we account for this sorting,
we find that both contemporaneous and cumulative exposure have small pos-
itive effects on native students’ performance. At the same time, we find the
opposite but insignificant effects for students from an immigrant background.

3Contemporaneous exposure refers to the fraction of recent migrant students in the student’s
grade and school in a given year, while cumulative exposure averages the student’s recent mi-
grant exposure in each school year up until the present.
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These positive results are driven by the effect on male students’ Swedish and
English test scores. A closer examination of effects across the performance
distribution shows that while boys in the middle and top of the distribution
benefit, girls in the lower end of the distribution benefit.

We also explore the effects of exposure to different types of migrants. It
seems that the positive effects of recent migrant exposure are driven by ex-
posure to migrants from non-Western and low-income countries as well as
asylum seekers. We further find that school performance of those with an
immigrant background is suggestively negatively affected by cumulative ex-
posure to non-Western migrants and migrants from low-income countries. In
contrast, exposure to recent migrants from high-income countries has no im-
pact on test scores.

In an attempt to explore mechanisms behind the overall positive effects and
for the differences between native and immigrant background students, we
find evidence of reduced classroom sizes in response to high recent migrant
exposure. However, this does not fully account for the positive effects. We
also find that the fraction of students who participate in home language classes
increases among students of native background but decreases among students
with an immigrant background. The analysis of the 2015 refugee crisis corrob-
orates our finding of a modest positive effect on test scores of being exposed
to recent migrants for native students. We also find evidence that while class
sizes initially increased, schools responded to the migration inflow by reduc-
ing class sizes. Taken together, our results suggest that increased resources in
response to migrant inflow have a role in explaining the positive results.

We contribute to two main strands of empirical literature. The first one stud-
ies the effect of different facets of peer composition in school on educational
outcomes more broadly (e.g., Brenge and Lundberg, 2018; Bietenbeck, 2020;
Balestra, Eugster, and Liebert, 2022). The other strand focuses more specifi-
cally on the host country effect of migration, and in particular on the effects of
exposure to migrant peers on the school performance of incumbent students
(e.g., Card, 2009; Borjas, 2014; Figlio and Ozek, 2019; Andersson, Berg, and
Dahlberg, 2021; Green and Iversen, 2022). In what is perhaps the contextu-
ally closest study, Brandén, Birkelund, and Szulkin (2019) find limited effects
of exposure to migrants in Sweden on the local students’ compulsory school
leaving grades for the period 1998-2012. We are able to extend their results
by considering a later period that involves a more sudden and intense exposure
spurred by the 2015 refugee crisis. In addition to that, we use standardized na-
tional test results for grades 3, 6, and 9, as opposed to more locally influenced
grades given by the teacher in the final year of compulsory school. Access to
student registers also allows us to measure both contemporaneous and cumu-
lative exposure to recent migrants (including asylum seekers) over incumbent
students’ complete school history. Our findings broadly corroborate their re-
sults, showing limited effects on individual students’ grades, while we also
detect some positive effects on test scores. A recent study, very close to ours
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methodologically, but in a US context, shows positive effects of exposure to
foreign-born students (Figlio et al., 2023). Using detailed data on both the
incumbents and recent migrants, we broadly corroborate their findings, but in
the European context and a context of refugee migration. Our event study of
the 2015 refugee crisis is a further contribution to the literature focusing on
refugee migration, e.g., Figlio and Ozek (2019) and Ozek (2021). We are able
to show that the positive effects on incumbent students also extend to an event
that puts substantial pressure on receiving communities.

2 Evidence on the impact of immigration on school
performance

There is a general concern in the debate that immigration is associated with
poor school outcomes and school segregation (Card, 2009). Still, there is yet
no consensus in the empirical literature on whether these adverse effects are
causal or correlational. There is, however, a growing literature analyzing the
causal effects of immigrant student exposure on the academic outcomes of
native students. These studies use either quasi-random year-to-year variation
across cohorts within schools or large sudden inflows, and sometimes in com-
bination with sibling comparisons.

In the US context, Ozek (2021) studies the influx of Puerto Rican migrants
into public schools in Florida after Hurricane Maria in 2017. The study fo-
cuses on internal rather than cross-border migration and finds significant neg-
ative effects in the same year as the influx but no effects in the year after
the influx. An important explanatory factor for their findings is the respon-
sive compensatory allocation of resources within schools following the influx
of migrants. Similarly focusing on the consequences of a natural disaster on
host communities, Figlio and Ozek (2019) examines the influx of low-income,
non-English speaking Haitian migrants into Florida public schools following
the 2010 earthquake. They find no or modest positive effects from the influx
of migrants.

Morales (2022) examines the concentration of refugee children in schools
in Georgia, USA, between 2008 and 2017 and finds no (English test scores) or
modest positive (mathematics test scores) effects on the academic achievement
of native students. Suggestive evidence supports the hypothesis that increased
resources, such as higher teacher-per-student ratios and reduced class sizes,
drive the positive effects on mathematics scores. Werf (2021) focuses on his-
torical data using the influx of refugees from Southeast Asia to the US at the
end of the Vietnam War and finds no impact on native students’ test scores
in mathematics and reading. Figlio et al. (2023) focus on the concentration
of immigrant students in Florida schools rather than a sudden and unexpected
influx of refugees. They study not only the contemporaneous but also the cu-
mulative exposure to migrants over native students’ school history, using the
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longitudinal dimension of their data. Comparing the educational outcomes in
mathematics and reading of siblings with different school- and cohort-specific
exposures, they find a positive impact of immigrant exposure on native test
scores.

There are a few of studies in a Scandinavian context. Brandén, Birkelund,
and Szulkin (2019) examine the immigrant composition in schools in Sweden
between 1998 and 2012 (before the large influx of refugees during the Euro-
pean migrant crisis) and find no effects on compulsory school grades but a
small negative impact on the level of eligibility for upper secondary school
using administrative data and a within school and sibling comparison. Using
administrative Danish data and PISA test scores in the years 2000 and 2005,
Jensen and Rasmussen (2011) find a negative impact of immigrant concen-
tration in schools on native maths and reading scores, although the effect on
reading is insignificant in the more demanding specification. Hassan et al.
(2023) examines the period 2007-2015 in Denmark and finds no significant
effects of refugee exposure on native students test scores. Green and Iversen
(2022) use administrative school data in Norway for the 2007-2015 period
and find zero effects on native 5™ graders’ English and Norwegian test scores
and negative impact on mathematics using within-sibling and within-school
variation in exposure to refugees.

Outside the US and Scandinavia, Gould, Lavy, and Daniele Paserman (2009)
focuses on an influx of refugees from the former Soviet Union to Israel in the
early 1990s and finds adverse effects on the passing rates of the high school
matriculation exam among incumbent students. Schneeweis (2015) focus on
an earlier period (1980-2001) in Austrian primary schools and finds that im-
migrant concentration does not impact the likelihood of native students repeat-
ing a grade, nor their likelihood of continuing on an academic track. However,
immigrant students (especially co-ethnic students) were negatively affected by
immigrant concentration. Geay, McNally, and Telhaj (2013) rule out negative
spillover effects from non-native English speakers in the UK. Ohinata and Van
Ours (2013) and Bossavie (2020) study the Dutch context and find no or small
negative effects of immigrant concentration on test scores. The small nega-
tive impact on verbal scores found in Bossavie (2020) diminishes with years
since immigration. Ballatore, Fort, and Ichino (2018) find adverse effects of
immigrant concentration on native test scores in Italy, and the impact is more
negative when considering first-generation immigrants. Frattini and Meschi
(2019) also find small negative effects of immigrant concentration in schools
on natives’ test scores in vocational schools in Italy, and the effects are partic-
ularly large for low-achieving native students. In a recent study of the 2015
refugee crisis, Tumen (2021) examines the influx of mainly Syrian refugees
to Turkey and finds positive effects on PISA test scores in maths, science, and
reading.

In sum, the impact of immigrant concentration and refugee influx in schools
on the academic achievements of incumbent students varies from negative to
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zero to positive, depending on methods, period, age group, outcome measures,
and other contextual factors. There is tentative evidence of heterogeneous
effects, and that some students may gain while others—in particular disad-
vantaged students—Ilose, and also that school responses and resources likely
matter. Thus, it is not settled whether, when, and how exposure to immigrant
or refugee students helps or hinders the performance of native students. These
ambiguous results underscore the importance of carefully delineating both the
institutional setting and uncovering potential mechanisms behind the effects,
especially if we want to develop policies to improve the accommodation of
migrant and refugee students in schools.

3 The Swedish context: Migration and institutional
setting

We set the scene for the present study by first showing how the presence of
migrant students has evolved in Swedish schools (and what this has implied
for the exposure to migrants of different groups of students) and, second, by
presenting the Swedish school system.

3.1 Refugee immigration in Sweden

Immigration, in a European and Swedish context, is signified by refugee mi-
gration, which contrasts the US setting, where refugee immigration is of less
importance. The inflow of migrants during the refugee crisis in the mid-2010s
was exceptionally high from a historical perspective, and about one million
refugees (mainly from Syria) came to Europe within a couple of years. How-
ever, in the European context, only a few papers (e.g., Tumen, 2019; Green
and Iversen, 2022) focus on this setting. Moreover, even within Europe, Swe-
den is somewhat of an outlier. Sweden had until 2016 (when migration pol-
icy changed radically) the highest per capita refugee inflow in Europe. Com-
pared to other European countries, Sweden thus has a relatively high fraction
of foreign-born (20 percent in 2020) and the highest number of refugees per
capita (9 percent in 2020). In the past two decades, refugees from the Mid-
dle East and Northeast Africa have constituted the majority of the immigrant
inflow.

In Figure 1, we show how the share of students with migrant backgrounds
as a fraction of the total student population has evolved in Swedish compul-
sory schools since the academic year 2008/2009. Over that period, the fraction
of native students with at least one parent born in Sweden has declined from
approximately 82 percent to around 72 percent. There is a steady increase in
the fraction of second-generation immigrant students from about 10 percent
in 2008/2009 to some 13 percent in 2021/2022. At the same time, the total
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Figure 1. The Stock of compulsory school students by migration background. The
figure shows the share of foreign-born and foreign background (two foreign born par-
ents) students for the 2008-2022 period, by migrant status. “Asylum seekers” are
non-resident students with asylum seeking status, “Recent” includes foreign-born stu-
dents with at most four years of residency, “Ist gen” are foreign-born students with
more than four years of Swedish residency, and ‘“2nd gen” are students born in Swe-
den to two foreign-born parents.

group of first-generation immigrant students (comprised of foreign-born stu-
dents with more than four years of residency, recently arrived with at most
four years of residency, and asylum seekers) doubled from about 6 percent to
over 12 percent. Although asylum seekers make up a small share of the over-
all student population, there was a clear peak during the crisis years around
2015-2017. As these students become residents, the group of recent migrants
grows. Over time, a growing fraction of first-generation immigrant students
also accumulate more than four years of residency.

These average numbers hide significant heterogeneity in the share of mi-
grant students across schools and also by incumbent students’ migration back-
ground. The top panel of Figure 2 shows the evolution of the distribution of
recent migrants by a) contemporaneous and b) cumulative exposure. While 25
percent of students remain largely unexposed to immigrant students through-
out the study period, median exposure rises by a few percentage points from
1 to 4 percent during the refugee crisis. At the other end, the 75® and 90t
percentiles of the distribution, migrant exposure rises from just below 5 and
10 percent, respectively to just below 10 percent and some 17 percent during
the peak of the 2015 refugee crisis. The evolution of cumulative exposure is
less dramatic and somewhat less unevenly distributed. At the 25" percentile,
there is low but non-zero exposure from 2014/2015, and at the 9oth percentile,
cumulative exposure peaks at 15 percent in 2019/2020.
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Figure 2. Exposure to recent immigrant and asylum seeking students. The panels
(a) and (b) show trends in the distribution of school-by-grade level contemporaneous
and cumulative exposure to asylum seekers and recent migrant students at different
percentiles of the distribution in Sweden between 2008/2009 and 2021/2022. Panel (c)
shows the distribution of cumulative exposure for natives and immigrant background
students and panel (d) shows trends in cumulative exposure by migration background.
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The bottom panel shows (c) the overall distribution of cumulative expo-
sure for native and immigrant background students for the 2008-2022 period
and (d) the time trend in average cumulative exposure for native and immi-
grant background students. The figures reveal a much higher spike at zero
exposure for native students than for students of immigrant background and
that native students have more mass at low levels of exposure. While aver-
age native student exposure to recent migrants rises from some 2.5 percent in
2008/2009 and peaks at around 6 percent during the refugee crisis years, im-
migrant background students have 5 percentage points (or approximately 100
percent) higher exposure to recent immigrants and asylum seekers, rising from
a bit over 7 percent in 2008/2009 to 11 percent during the crisis.

These patterns are evidence of the clustering of immigrant background stu-
dents in certain schools but also of the fact that the refugee crisis actually did
not increase segregation: exposure increased similarly for native and immi-
grant background students. A reason for this is that during the crisis years,
many refugees were received in small rural municipalities where accommoda-
tion was available but who had little previous experience of immigration.*

Our estimation strategies exploit 1) the year-to-year variation in exposure
across grades within schools and 2) the variation in exposure to recent mi-
grants in across schools and grades resulting from the refugee crisis. Ar-
guably, variation in exposure across grades and years within schools should
be as good as random because the age composition of recent immigrants in
a particular municipality and school will vary in a plausibly random way, al-
though there is non-random sorting of migrants to municipalities and schools.
Moreover, the sudden nature of the refugee crisis and the need to rapidly ac-
commodate new students also introduces an element of exogeneity in exactly
which schools were more and less exposed depending on the availability of
housing and refugee accommodation facilities.

We have argued that the Swedish context is one of refugee migration. Ta-
ble 1 shows the composition of students in Swedish compulsory schools by
country or region of origin in the years 2008—-2022. In this table, the origin of
students is defined by the county of birth of the student or the student’s mother.
The immigrant student population is very diverse, with no single group ex-
ceeding two percent of the student body. The largest groups are immigrants
from former Yugoslavia and Bosnia and Herzegovina, Northeast Africa, Mid-
dle East and North Africa, and Iraq.’

4The ability of schools to accommodate the large influx of refugee children led to political
debates in Sweden and many other European countries about the strain the crisis put on host
communities. In Sweden, the government introduced both general support programs to improve
refugee reception in schools and targeted support to heavily affected municipalities (see e.g.,
Bunar, 2017; Mortlund, 2020).

STable A1 presents the details of the country and region classification.
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Table 1. Country/region of origin of compulsory school students (grades 3, 6, and 9)
in Sweden 2008-2022

Frequency Percent Cumulative

Sweden 2,435,790 88.67 88.67
Finland 6,788 0.25 88.92
Denmark 1,793 0.07 88.98
Norway and Iceland 1,647 0.06 89.04
Bosnia and Herzegovina 21,030 0.77 89.81
Former Yugoslavia 36,954 1.35 91.15
Poland 6,352 0.23 91.38
UK and Ireland 735 0.03 91.41
Germany 2,975 0.11 91.52
Mediterranean Europe 1,520 0.06 91.57
The Baltic states 1,576 0.06 91.63
E Europe, Caucasia, C Asia 9,897 0.36 91.99
Czechia, Slovakia, Hungary 1,632 0.06 92.05
Continental Europe 1,399 0.05 92.10
US and Canada 548 0.02 92.12
Mexico and Central America 1,828 0.07 92.19
Chile 6,704 0.24 92.43
South America 4,416 0.16 92.59
Northeast Africa 31,920 1.16 93.75
Middle East and N Africa 55,137 2.01 95.76
West, Central, South Africa 7,739 0.28 96.04
Iran 13,461 0.49 96.53
Iraq 44,972 1.64 98.17
Turkey 21,121 0.77 98.94
East Asia 3,794 0.14 99.08
Southeast Asia 11,288 041 99.49
South Asia and Mongolia 13,456 0.49 99.98
Oceania 108 0.00 99.98
Unknown 480 0.02 100.00
Total 2,747,060  100.00

Notes: School composition by region of origin of students with siblings in 3", 6 and
9 grade. For a complete list of countries included in each source region, see Table
Al.
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3.2 The Swedish school system

Sweden requires resident children aged 6 to 16 to attend compulsory school
and offers schooling to refugee children during the asylum process. Since
the early 1990s, the Swedish school system is very decentralized. There is a
national curriculum, but municipalities are responsible for financing schools,
both municipal-run schools and independent schools. The latter are entitled
to funding, provided they follow the national curriculum and do not charge
fees to students (see e.g., Holmlund, Sjogren, and Ockert, 2019). Municipal
schools are responsible for providing school placements for all students in
the municipality, while independent schools can choose how many students to
admit.

There is school choice in the sense that families can wish for a specific
school, independent or municipal. Still, the school choice and placements are
typically not coordinated between municipal and independent schools. Inde-
pendent schools can choose to admit students based on residential proximity
or queue time (in queues they administer themselves) while giving priority to
siblings. Municipal schools are instead restricted to admitting students based
on residential proximity and are required to provide slots within a reasonable
distance from the home for all school-age children arriving in the municipal-
ity at any time during the year, including refugee children (Bjorklund et al.,
2004). Hence, children moving to a new municipality during their school years
(including recent migrants) are typically received in municipal schools due to
these different rules regarding school assignments. According to Mortlund
(2020), municipalities actively try to counteract school segregation when as-
signing refugee children to schools.

Increased residential segregation and school choice have contributed to ris-
ing school segregation since the 1990s (Bohlmark, Holmlund, and Lindahl,
2016). Holmlund, Sjogren, and Ockert (2019) show that some 70 percent of
the increase in the intra-school correlation in a composite measure of student
background was due to rising residential segregation and the remainder due to
school choice. However, the analysis in Holmlund, Sjégren, and Ockert (2019)
also shows that school segregation in the immigrant/native dimension actually
declined during the 2015 refugee crisis, the reason being that the fraction of
all native schools, mostly in rural areas, declined. Gronqvist and Niknami
(2017) document the school performance of refugee children in Swedish since
the 1990s and find a substantial performance gap to native students. How-
ever, they also show that much of the gap is accounted for by socioeconomic
background and neighborhood effects.

Compulsory school is organized into three school stages, comprising the
lower stage from the pre-school year (grade 0) to 3" grade, the middle stage
from 4™ to 6™ grade, and the upper stage from 7" to 9" grade. The grade
configuration of schools varies. At the beginning of our study period, about
60 percent of schools with 9 grade were 0™ to 9" grade schools, 20 percent
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were 71 to 9 grade schools, 18 percent were 61 to 9" grade schools, and
the remainder were 4™ to 9" grade schools. There are also feeder schools
with grade configurations from 0% to 3" or 0™ to 6™ grade.® This means that
many students need to change schools in either 4", 61, or 7" grade. Because
there are fewer 6 to 9" grade schools, it is less frequent to change schools in
6" grade. We will take this into account when creating measures for school
changes.

At the end of each stage, students take mandatory national tests in the core
subjects (mathematics and Swedish in grades 3, 6, and 9 and English in grades
6 and 9).” National tests are locally graded at the school using national guide-
lines. In 6™ and 9" grade, they serve as guidance when teachers set the end-of-
year grades.® In 9™ grade, the national tests are crucial for students since they
influence the final compulsory school grades, which determine high school el-
igibility. They also determine the student’s ability to compete for admission to
popular schools and high school programs. In this paper, we use the average of
the student’s grades on the national tests in mathematics, English, and Swedish
for each grade (3, 6, and 9) as our main measure of student performance. All
test scores are standardized within grade and cohort in the incumbent student
population. We also use as outcomes the test scores in the individual subjects
and the teacher set grades in 6™ and 9" grade, also these standardized within
grade and cohort in the incumbent student population.

4 Data and measurement

We aim to study how incumbent student school performance is affected by
exposure to recent migrants in school. Hence, we need to measure exposure
to migrants and student school performance, but we also need data that allow
us to account for selection and capture how families and schools might adapt.

Our main body of data comes from the Student Register (Elevregistret),
which includes the universe of primary and lower secondary school students
(grundskola) in Sweden in each grade that they attended between 2008 and
2022, which defines our study period. Using this data, we can establish peer
composition at the school-by-cohort level and, for a majority of the students,
also at the classroom level. To this data, we match the national test scores in
Swedish, English (only 61" and 9™ grade), and mathematics at the end of each
school stage, i.e., in grades 3, 6, and 9, which come from the National Exams
Register (Nationella provregistret). These data are available from 2010 (grade

6See Holmlund, Sjogren, and Ockert (2019).

7In 9t grade, there are national tests also in one of the social science subjects (geography,
history, religion, social science) and one of the natural science subjects (biology, chemistry,
physics), which subject is randomized at the school level.

8Vlachos (2019) shows that although the test grades are subject to teacher subjectivity, they are
more objective measures of student performance than the teacher set end-of-year grades.
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3), 2012 (grade 6), and since 2003 (grade 9). We also add information on
teacher set grades in grades 6 and 9 and school-level information on teachers.
We link students to parents and siblings and match on background informa-
tion using population registers (Flergenerationsregistret and RTB) containing
information on family links, birth records, and country or region of origin and
immigration year of parents and children. Socioeconomic information on par-
ents, i.e., education and earnings data, come from the LISA register based on
the Income and Tax Register (Inkomst- och Taxeringsregistret) and the Educa-
tion Register (Utbildningsregistret).

In our sample of incumbent students, we include native students for whom
we can observe the national test results in at least one of the three grades
(3, 6, or 9) and who have a sibling for whom we can observe a test score
outcome. This restriction allows us to include family-fixed effects. It leaves
us with a panel of approximately 2.7 million student-by-year observations over
fourteen years, during which we can measure exposure to recent migrants and
outcomes in terms of national test scores. Table A2 shows how our sibling
sample compares to the full sample.

As our main outcome variable measuring school performance, we use the
students’ average results on the national tests in mathematics, English, and
Swedish. Test grades are first standardized at the cohort and grade level within
the incumbent population. This standardization is done to avoid trending re-
sults in the native populations as the fraction of recent migrants increases over
time. During the pandemic years (academic years 2019/20 and 2020/21), na-
tional tests were not mandatory, and results were not collected for students in
compulsory school. To include these years in our study, we have imputed the
test scores from teacher set grades in the corresponding subjects (mathematics,
English, and Swedish). Furthermore, in 2018, the national test in mathematics
leaked beforehand for grade 9, and the student’s test scores were, to a large ex-
tent, dismissed. Again, we have imputed the test scores in mathematics from
teacher set grades for that cohort. To ensure that systematic differences in our
imputation do not drive our results, we also re-run our analysis on sub-samples
without imputations.

We use two measures of exposure to recent migrants: contemporaneous
and cumulative exposure. Contemporaneous exposure is the share of recent
immigrants, i.e., immigrants who were granted resident status within the last
four years and asylum seekers, in the same year when we measure the outcome
in a given school, grade, and year. Because school performance in a given year
is likely to depend not only on the current teaching environment and peers but
also on previous experiences, we also follow Figlio et al. (2023) and compute
a measure of the student’s cumulative exposure. For each student i, in school s,
in grade g, and in academic year ¢, we average exposure to recent immigrants
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Table 2. Summary statistics for students in grades 3, 6, and 9 with and without
siblings 2008/09-2021/22

Native Immigrant Recent
background background arrival
Mean SD Mean SD Mean SD
Male 0.51 0.50 0.51 0.50 0.53 0.50
Birth order 1.89 0.94 2.28 1.34 1.97 1.21
Age in months 152.06 29.36  150.81 29.38 155.14 30.49

Mother income ptile 55.04 2416 3451 2544 913 15.50
Father income ptile 72.22 2401 47.81 3030 1853 2390
Mother yrs education 13.20 2.21 11.52 2.63 11.04 2.99
Father yrs education 12.56 2.33 11.54 2.66 11.41 3.06

Predicted test score 0.04 0.37 -0.27 0.41 -0.87 0.46
Actual test score 0.05 0.97 -0.25 1.04 -0.93 1.19
Change school 0.06 0.23 0.09 0.28 0.10 0.31

Contempor. exposure 0.04 0.06 0.09 0.09 0.16 0.13
Cumulative exposure 0.04 0.05 0.09 0.08 0.17 0.13

Observations 2435790 311270 184751

Notes: Summary statistics for the key background and outcome variables, and
exposure measures for students in grades 3, 6, and 9, by student category. Parental
income is percentile ranked within the childbirth cohort.

over the students’ school history (grades 0 to 9) using the following equation:

. 1
Cumulative Exposure;;,, = — Z Contemporaneous exposure
g'<sg

isg't*

We also compute the corresponding measures at the classroom level. But,
since schools might reorganize classrooms in response to migrant inflow, we
use grade-level exposure as our main exposure measure. Also, families may
respond to migrant exposure and change schools for their children. Sibling
fixed effects partly account for this. Still, if parents respond by placing younger
siblings in response to older sibling’s exposure, there may be selection effects
also within sibling pairs. Therefore, we also compute measures of expected
exposure, which assumes that younger siblings attend the same school in a
given grade as their older siblings.

Table 2 presents summary statistics for the population of students with
Swedish residency, i.e., excluding asylum seekers for whom there is no in-
formation other than sex and age. The native population includes Swedish-
born students with at least one Swedish-born parent. Students with immigrant
backgrounds are Swedish-born students with two foreign-born parents. Re-
cent immigrants are students who immigrated, i.e., received residency, within
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the last four years. The incumbent population is comprised of the first two
groups.’

Notably, there are some interesting differences between the groups of stu-
dents. Higher birth orders for students of immigrant background suggest they
have more siblings, on average. It is also clear that both mothers’ and fathers’
income percentiles and years of education are higher in the native popula-
tion. Standardized test scores are higher among natives, and while children
with immigrant backgrounds have test scores around 0.30 below the native
population, recent immigrants do much worse. The measure of predicted test
scores, which is a summary measure of the student’s characteristics and fam-
ily background, naturally reflects the differences in student performance.!’
The indicator for changing school from one grade to the next, excluding me-
chanic school changes due to the grade configuration of the school, shows that
students of immigrant background and recent immigrants are more likely to
change schools than native students. As we saw in Table 2, the exposure to
recent immigrants also varies substantially across the groups.

5 Empirical strategy

There are a number of challenges that need to be overcome, given our aim to
estimate the causal effect of being exposed to recent migrants on incumbent
student school performance. First, exposure to migrants is unlikely to be ran-
dom across schools since migrants and refugees are more likely to move to or
be placed in some areas than others, even within municipalities. Newly arrived
students are more likely to be assigned to schools where there are free slots or
where the municipality can more readily arrange new places. Second, because
of residential segregation and school choice, native and other incumbent stu-
dents are not randomly distributed across schools. Better-informed and more
resourceful families are more likely to have exercised school choice, and their
children are thus more likely to go to oversubscribed schools, which are less
likely to accommodate new students. Third, some families may react to the
inflow of migrants and refugees and switch schools and/or seek out a different
school for their younger child if an older child’s school is exposed to the mi-
grant influx. Fourth, schools might respond to migrant inflow by reorganizing
classrooms, creating special migrant classes, or becoming more or less lenient
in exempting students from national testing or in their grading policies.

In our main analysis, we follow a strategy proposed by Brandén, Birkelund,
and Szulkin (2019) and Figlio et al. (2023) to overcome these identification

9Note that we do not include foreign-born students with more than 4 years of residency in our
sample of incumbent students, as this group keeps changing as recent immigrants accumulate
time in the country and as some of them go from being part of the exposure to being exposed.
10The measure is based on a prediction of test scores based on the student’s sex, birth order, age,
years since immigration, and parental background.
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problems related to student and migrant sorting. First, we use the within-
school cohort-to-cohort variation in migrant exposure to address the fact that
exposure is not random at the school level. Second, we account for the non-
random selection of native and other incumbent students to schools by con-
trolling for family-fixed effects. We also account for possible selection, also
within families, should families selectively choose schools for their depend-
ing on how they judge the child would be harmed by or benefit from exposure
to migrant children. We do this by explicitly examining school changes and if
siblings are placed in a different school in response to older sibling’s exposure.
We also instrument younger sibling exposure by the predicted exposure based
on the school placement of the older sibling. Furthermore, we examine test-
taking behavior, exploit classroom exposure, and the presence of immigrant
classes.

In Section 7, we present an alternative estimation strategy where instead of
using year-to-year variation in exposure within schools, we use an event study
approach to compare outcomes of students in schools more or less impacted
by the 2015 refugee crisis. This event-study strategy potentially captures also
school-wide effects or spillover effects across grades and years of migration
influx, which are captured by school-by-year fixed effects in our main identi-
fication strategy.

5.1 Main specification
We estimate the following main specification:

Yiesr = B1 x Migrant eXposure;,, + Oschool x year
+ 6grade x year T Ofam + Xﬂ/ + eisgt

where Y, is the average test score for incumbent student 7 in grade g in school
s in calendar year ¢. The explanatory variable is migrant exposure;,,, is either
the contemporaneous exposure or the cumulative exposure to recent migrants
and asylum seekers of a student i attending g in school s in calendar year ¢.

In our preferred specification, Qichool x year denotes school-by-year effects,
Sgrade x year grade-by-year fixed effects, and Ofy family fixed effects. X; is
a vector of individual characteristics, sex, birth order, age in months, and
parental characteristics reflecting the student’s socio-economic background
based on available parental data. For comparative purposes, we also estimate
the simple OLS and specifications that only include school-by-year and grade-
by-year fixed effects, as well as individual and family controls. We cluster
standard errors on the school-by-cohort and family level, thus allowing stu-
dents’ outcomes to correlate within their respective school-cohort and within
sibling pairs.!! B; represents the coefficient of interest, measuring the effect
of going from no exposure to an all-recent migrant class.

ey

11 Adding sibling clusters, however, makes little difference.
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When analyzing peer effects at the school-by-cohort level, the primary
threat to identification lies in the potential sorting of students. While the inclu-
sion of school-by-year and grade-by-year fixed effects addresses the potential
non-random placement of migrants to schools, it is still plausible that incum-
bent students sort into different schools based on a number of observable and
unobservable characteristics. To address this, in our preferred specification,
we include family fixed effects. This inclusion allows us to compare the out-
comes of siblings who were exposed to different shares of recent migrants in
their school. This strategy allows us to absorb selection into schools that occur
based on familial socio-economic characteristics and unobserved family char-
acteristics. See Figure B1 for the distribution of residuals when including also
family fixed effects in our model.

Such a strategy, however, still leaves the possibility that families send sib-
lings to different schools based on their scholastic performance and react dif-
ferentially to inflows of migrants to their children’s school cohorts. We ad-
dress this in two ways. First, we examine school changes explicitly, both
school changes in response to the student’s own experiences of migrant influx
and younger sibling school placements in response to an older sibling’s ex-
posure. Second, we estimate our family fixed effects specification using the
student’s expected, rather than actual, exposure to recent migrants, where the
expected contemporaneous exposure is measured by assigning the contempo-
raneous exposure to the student it would have had the student been placed in
the same school as the older sibling in the corresponding grade.

5.2 Threats to identification and balance tests

In order to examine if our identification strategy successfully accounts for the
non-random sorting of incumbent students and recent migrant exposure, we
estimate the model using predicted test scores as the outcome variable. The
predicted test score of student i in grades g = 3,6,9 of compulsory school is
based on the following model:

Yigt = B X Xigt + €igr (2)

where Y, is the test score of student i in grade g and Xjg, is a vector of in-
dividual and family characteristics of the student.'> Naturally, family fixed
effects will account for any differences in predicted test scores common to
the siblings. Still, if families choose schools for their children depending on
scholastic aptitude and in a way that is correlated with characteristics that dif-
fer across siblings, we might see that exposure to recent migrants is correlated

12These characteristics include indicators for sex, birth order, being a first or second generation

immigrant and country/region of origin dummies, age in months, indicators for maternal and
paternal years of schooling, and measures of maternal and paternal position in the earnings
distribution.
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Table 3. Correlation between exposure to recent migrants and natives’ predicted test
scores

Exposure: Predicted standardized scores
Contemporaneous -1.302%%* -1 337#%% Q. 171%*%*  (0.016%**
(0.012) (0.012) (0.009) (0.005)
Cumulative -1.828***  -1.845%**  _1.150%** 0.008
(0.016) (0.016) (0.016) (0.007)
Grade x Year FE X X X
School x Year FE X X
Family FE X
Mean LHS 0.008 0.008 0.008 0.008
SD LHS 0.390 0.390 0.390 0.390
Observations 2,747,060 2,747,060 2,747,060 2,747,060
R-squared 0.063 0.065 0.230 0.891

Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.

Notes: Observations are the number of native students, including only students with
at least one sibling in the sample. Native students are defined as students born in
Sweden. Standard errors are clustered at the school-by-cohort and family level.

with predicted test scores, even when controlling for family fixed effects. Ta-
ble 3 presents the results. The first three columns show that there is consider-
able negative sorting of students to schools and even to cohorts within schools
that are exposed to recent immigrants. In the fourth column, which controls
for family fixed effects, there is no longer any correlation between individ-
ual predicted test scores and cumulative exposure. However, it appears that
within sibling pairs, high contemporaneous exposure is positively associated
with higher predicted scores. This suggests that even within sibling pairs,
the child with characteristics associated with better school performance, i.e.,
girls, firstborns, and children born early in the year, are more likely to experi-
ence high recent migrant exposure, which motivates including these individual
characteristics as controls. Note, however, that the magnitude of the estimate
is small: a 10 percentage point increase in contemporaneous exposure is as-
sociated with less than 0.002 of a standard deviation increase in predicted test
scores.

As discussed, one further threat to identification could come from the stu-
dents’ selecting different schools as a response to exposure to recent migrants.
In that case, our estimates could be reflecting compositional changes across
schools as opposed to the true effect of the exposure. To address this concern,
we can directly empirically test for evidence of such behavior by estimating
our model using an indicator for whether a student changes schools between
grade g, year t and grade g+ 1, year  + 1. The results of this exercise are
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Table 4. Propensity to change school based on own exposure

Change school

Native Immigrant
Exposure: background background Total
Contemporaneous 0.021%** 0.0307%** 0.024 %%

(0.004) (0.008) (0.004)
Grade x Year FE X X X
School x Year FE X X X
Individual Controls X X X
Family FE X X X
Mean LHS 0.047 0.079 0.051
SD LHS 0.211 0.269 0.220
Observations 8,488,970 1,242,856 9,738,417
R-squared 0.196 0.242 0.196

Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.

Notes: The dependent variable is a binary variable equal to one if the students changed
school in the following year, and zero otherwise. Immigrant background is defined
as both parents being born outside Sweden. Observations are the number of native
students, including only students with at least one sibling in the sample. Standard
errors are clustered at the school-by-cohort and family level.

shown in Table 4. We do find such evidence in our sample, both for students
with native and immigrant backgrounds. This suggests a flight behavior of
students in response to exposure to recent immigrants. Again, it needs to be
pointed out that the effects are rather small: a 10 percentage point increase
in the exposure to migrants leads to an increase in the likelihood of moving
schools by 0.21 percentage points, or 4.5 (0.21/0.047) percent among native
students and by 0.3 percentage points, or 3.8 (0.3/0.079) percent among stu-
dents with immigrant background. These modest responses may reflect that
families do not worry about migrant inflow and/or that families may be reluc-
tant to change schools for a child because of the costs in terms of disrupted
social contacts and routines.

Such costs are lower when choosing a new school for a younger sibling.
We thus examine if younger siblings are placed in a different school than the
sibling in response to an older sibling’s exposure to an immigrant influx. The
results are presented in Table 5. The estimated effect sizes are much larger. A
10 percentage point increase in the older sibling’s exposure to recent migrants
causes a 0.024 percentage point or a 14 (0.024/0.17) percent increase in the
likelihood of native families enrolling the younger sibling in a different school.
The corresponding increase is 24 (0.058/0.245) percent for immigrant back-
ground families. These results suggest that families do react to migrant inflow
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Table S. Propensity to change school based on older sibling’s exposure

Change school

Native Immigrant
Exposure: background background Total
Contemporaneous 0.235%** 0.580%** 0.317%#%*

(0.018) (0.031) (0.017)
Grade x Year FE X X X
School x Year FE X X X
Individual Controls X X X
Family controls X X X
Mean LHS 0.171 0.245 0.179
SD LHS 0.377 0.430 0.383
Observations 2,878,712 308,159 3,196,822
R-squared 0.201 0.225 0.192

Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.

Notes: The dependent variable is a binary variable equal to one if the students changed
school in the following year, and zero otherwise. Immigrant background is defined
as both parents being born outside Sweden. Observations are the number of native
students, including only students with at least one sibling in the sample. Standard
errors are clustered at the school-by-cohort and family level.

but that they are reluctant to have their children change schools. This implies
that within-family selection is an issue that we need to take into account. We
do this by estimating our model while replacing the younger sibling’s migrant
exposure with a predicted exposure it would have experienced had it been en-
rolled in the same school as the sibling. The results are presented in Table A3.
The results suggest that the positive main effects are stronger when using the
predicted sibling exposure. IV estimates are much larger in magnitude, but it
is clear that the exclusion restriction does not hold since older sibling exposure
could very well affect younger sibling exposure in other ways than through the
effects of migrant exposure.

If schools exempt students from national testing differently depending on
how exposed the grade is to migrants, our sample of students would be se-
lected. We rule out this threat to our identification by examining if migrant
exposure predicts having a test score from the national tests. Results are pre-
sented in Table A4 and show that there is no effect of cumulative exposure on
test taking.

We have established that our empirical strategy, including both school-by-
year and family fixed effects, successfully eliminates the correlation between
predetermined characteristics and exposure to migrants over a student’s school
history, but that some evidence of positive selection is present from contem-
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poraneous exposure. Moreover, we have established that families do choose
schools for their children in response to inflows of migrants, but that the ef-
fects are small when it comes to changing schools for a particular child and
larger in choosing a new school for a sibling, something we will address in
the results section. We have further ruled out that our outcome measure, test
scores from national tests, is biased due to the effects of migrant exposure on
test taking.

6 Results

We now turn to presenting the results of estimating the effects of exposure to
recent migrants on school performance using the model shown in Equation 1.
We first present effects on test scores for the whole incumbent student popula-
tion consisting of students with native and immigrant backgrounds. We inves-
tigate heterogeneous effects for different groups of students, effects across the
test score distribution, and whether the type of recent migrant exposure mat-
ters. We also explore potential mechanisms by investigating school resource
responses.

Table 6 presents our main results and illustrates the importance of account-
ing for sorting of both migrant and incumbent students to schools and also that
contemporaneous, short-run exposure does not necessarily have the same ef-
fects as long-run, cumulative exposure. The estimates in the first column show
that the association between exposure and test scores within schools and across
cohorts is negative. As controls for grade-by-year fixed effects and school-by-
year fixed effects are introduced in the second column, the negative association
between contemporaneous exposure and test scores is reduced markedly. Still,
the association with cumulative exposure remains high. In the third column,
we introduce controls for individual characteristics and family background.
This introduction of controls reduces the negative estimates further, illustrat-
ing that there is a negative sorting of incumbent children to schools that have
more migrant exposure. In the fourth column, we instead control for family
fixed effects, accounting for unobservable characteristics shared by siblings.
This introduction of fixed effects appears to address further the issue of neg-
ative selection, which we could see was eliminated in terms of predicting the
test scores in Table 3.

Both the estimates of contemporaneous and cumulative exposure become
positive, albeit relatively small in magnitude. Thus, in our preferred specifica-
tion in column 4, a 10 percentage point increase in the cumulative exposure to
recent immigrants increases the standardized test scores of incumbent students
by approximately 0.009 of a standard deviation. The estimate is somewhat
smaller for contemporaneous exposure. Both the pattern and the magnitude
of the results are highly comparable to the findings of Figlio et al. (2023) in
Florida schools, suggesting that the effect is similar in the Swedish context.
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Table 6. Effect of exposure to recent migrants on test scores

Exposure: Standardized scores
Contemporaneous -0.241%%%  -0.182%%* -0.042 0.065%*
(0.033) (0.033) (0.032) (0.030)
Cumulative -1.482%**  _1.100%**  -0.338***  (.091%**
(0.035) (0.034) (0.030) (0.035)
Grade x Year FE X X X X
School x Year FE X X X X
Individual controls X X X
Family controls X
Family FE X
Mean LHS 0.014 0.014 0.014 0.014
SD LHS 0.984 0.984 0.984 0.984
Observations 2,747,060 2,747,060 2,747,060 2,747,060
R-squared 0.142 0.165 0.257 0.624

Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.

Notes: The dependent variable is our main measure of academic performance in
school. When the student has taken the national tests in mathematics, Swedish, and
English, the outcome is the average of the scores from these tests standardized within
the cohort of incumbents. If the student has missed one of the tests, we instead
use the teacher set grade in the corresponding subject (also standardized within
the cohort of incumbents). For a comparison of results depending on the variable
of academic performance, see Table A6. The regressions are run separately for
contemporaneous and cumulative exposure. Observations are student-by-year and
include incumbent students with at least one sibling that we can observe in the school
registers. Incumbent students are defined as students born in Sweden. Standard errors
are clustered at the school-by-cohort and family level.
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We might worry that grade level measurements of exposure do not reflect
actual classroom exposure if schools with high migrant exposure are more
likely to segregate students by forming recent migrant or reception classes.
As is illustrated when comparing panel (a) to (b) in Figure B2, there are in-
deed more classrooms without recent migrants than there are school cohorts.
There are also a number of classrooms that exclusively contain recent mi-
grants. From panel (d), it is also clear that classrooms containing more than 90
percent of recent migrants tend to be very small. Hence, in Table 7, we present
the results when the model is instead estimated to measure recent migrant ex-
posure at the classroom level. Results are very similar to our main results,
although somewhat larger in magnitude. In a further check, we examine to
what extent the positive effects of migrant exposure are driven by schools and
cohorts in which migrants are segregated into special classes. Again, focusing
on column 4 of Table A5, the main results hold. Positive effects are slightly
weaker but still present when the cohort has a special class and even stronger
when there is a special class. How classrooms are organized within a school
seems to matter. Still, there is no evidence that the positive effects of migrant
exposure that we find are driven by schools that isolate native students from
exposure to their migrant peers.

Having established that exposure to migrants actually matters positively for
school performance as measured by average test scores, we examine different
subjects separately as well as performance measured by teacher set grades. In
Table A6, we re-estimate model 1 with our preferred specification from col-
umn 4 in Table 6, with standardized teacher set grades in 6" and 9™ grade
and test scores from each subject separately (without imputations for missing
scores). As can be seen, the positive results in Table 6 are driven by positive
effects for test scores in English and Swedish. There are no positive effects
on mathematics test scores, and, with the exception of English grades, there
are no effects on grades. These results are in line with Brandén, Birkelund,
and Szulkin (2019) that find insignificant effects on 9"-grade school grades
and also suggest the same ordering of results as in Green and Iversen (2022)
who find zero effects for Norwegian and English and negative effects in math-
ematics. Our results suggest that migration inflow affects the way teachers
set grades in relation to test scores. We explore this specifically in Table A7
and find that grades in Swedish and English are set less generously relative
to national test scores for students who have higher cumulative exposure to
migrants.

Next, we examine if the effects of migrant exposure differ across school
stages. Note that our estimation strategy is more restrictive in that it requires a
sibling with a school result from the same grade. Hence, our sample becomes
much smaller. In Table A8, we show the results for our preferred specifica-
tion, estimated for each grade separately with standardized scores (including
imputed scores when test scores are missing) and standardized grades as out-
comes. The results show that there are no significant effects of migrant ex-
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Table 7. Effect of exposure to recent migrants on test scores—Exposure measured at
the classroom level

Exposure: Standardized scores
Contemporaneous -0.200%**  -0.138%*** -0.008 0.0807%**
(0.020) (0.020) (0.018) (0.015)
Cumulative -1.192%**  .0.880%**  -0.258%**  (.131%**
(0.030) (0.029) (0.026) (0.028)
Grade x Year FE X X X X
School x Year FE X X X X
Individual controls X X X
Family controls X
Family FE X
Mean LHS 0.014 0.014 0.014 0.014
SD LHS 0.984 0.984 0.984 0.984
Observations 2,747,060 2,747,060 2,747,060 2,747,060
R-squared 0.142 0.165 0.257 0.624

Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.

Notes: The dependent variable is our main measure of academic performance in
school. When the student has taken the national tests in mathematics, Swedish, and
English, the outcome is the average of the scores from these tests standardized within
the cohort of incumbents. If the student has missed one of the tests, we instead use the
teacher set grade in the corresponding subject (also standardized within the cohort of
incumbents). The regressions are run separately for contemporaneous and cumulative
exposure. In the few cases that we do not have a classroom identifier, we measure
exposure at the school-by-cohort level to keep the same sample of individuals as in
Table 6. Observations are student-by-year and include incumbent students with at
least one sibling that we can observe in the school registers. Incumbent students are
defined as students born in Sweden. Standard errors are clustered at the school-by-
cohort and family level.
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posure on test scores in 3™ grade when children are 10 years old. However,
the magnitude of the estimated effect of cumulative exposure is similar to our
main result. Instead, the positive effects on test scores of migrant exposure
are present in 6 and 9™ grades and are somewhat stronger. With this more
restricted sample, we also find positive effects on school grades.

6.1 Effect of exposure to migrants for different groups of
students

So far, we have seen that exposure to recent migrants has an overall posi-
tive but small effect on the school outcomes of incumbent students. In what
follows, we investigate if the effects are similar for boys and girls, by socioe-
conomic status (as measured by high and low predicted test scores), and by
student migration background. To examine gender effects, we introduce an
interaction term between female students and exposure to avoid restricting the
analysis to same-sex siblings. For the other background categories, we esti-
mate split sample regressions. The results are presented in Table 8. The first
column shows the effects for natives, the second column for students with im-
migrant backgrounds, the third and fourth columns for students with low and
high predicted test scores, and the fifth and sixth columns for girls and boys,
respectively.

First, it is clear from columns 1 and 2 that the overall positive effects of
exposure to recent immigrants are only present for natives. There is even a
negative but insignificant point estimate for cumulative exposure for immi-
grant background students. Columns 3 and 4 suggest that the effects of cumu-
lative exposure are similar regardless of students’ family background, while
contemporary exposure only benefits high SES students. We can further note
that for the incumbent population as a whole, columns 5 and 6 suggest that the
effects of contemporaneous exposure are positive for boys and girls but that
the positive impact of cumulative exposure is substantially larger for boys than
for girls and only significantly positive for boys.

A possible reason for differential results between students with a native and
immigrant background could be that they are, in fact, exposed to different
types of migrants. In Figure B3, we investigate if there are significant differ-
ences in the type of recent migrants that natives and students with immigrant
background are exposed to by plotting the distribution of predicted and actual
test scores of the recent migrants that comprise the exposure of the respec-
tive groups. The evidence suggests that there are no systematic differences in
background characteristics of the recent migrants that native and immigrant
background students are exposed to. Instead, differential effects of exposure
are likely to be the result of different responses to the exposure.

136



“[9A9] 11000 AQ [00YDS Y}

18 PaIaISN[o aIe SI0LD piepuelS -opdwres oy ur SUr[qrs QU0 JSBI Je YIIM Sjuapmis A[uo Jurpn[oul ‘Sjuspn)s JUSqUINOUL
JO Joquunu 3y} 91k SUONEBAIISqQ Insodxa aanenund pue Arerodwajuod 10y A[ojeredss uni a1e SUOISSAITI AU, -SAION
10°0>d gses ‘SO0 > d 4s ‘170> d 4 ‘sosoypuased ur SI0LI9 pIepuelS

¥29°0 ¥29°0 §29°0 690 ev9'0 L2790 parenbs-y

090°LYLT  090°LYLT 090°LYL'T  090°LYLT $$9°00€ 066 7€¥'T suoneAIasqQ

¥86°0 ¥86°0 ¥86°0 ¥86°0 6¢0°'1 1L6°0 SHTdS

¥10°0 ¥10°0 ¥10°0 7100 €sC0- 6100 SHT UBsN

X X X X X X q4 Aureg

X X X X X X S[O1UOD TenpIAIpU]

X X X X X X HA TeaA X [0072§

X X X X X X H TeaX X opelD
(8€0°0) (8€0°0) (0%0°0) (L£00) (€L0°0) (6£0°0)

#£x091°0 8100 #xC01°0 xx780°0 060°0- 91170 QAle[NUINT)
(Te0'0) (z€0'0) (z€0'0) (ze0'0) (L90°0) (T€0'0)

x%£L0°0 %x850°0 sk LL170 ¥00°0 0000 x%180°0 snoauelodweiuo)

I[N Jrewof Ssd Sd punoidyoeq ATIBN :a1nsodxg

Y3y MO0 JueIdruuy

SOI00S PAZIpIEpUL]S

syuapnis Jo sdnoas juasaffip 10f §24008 1821 U0 SIUDISTU JU2I24 0] 24ns0dX2 0 102[[7] *Q dqeL

137



We further explore heterogeneous effects by investigating if the effects of
exposure to recent migrants are similar across the test score distribution, i.e.,
if high- and low-performing students are equally affected. Figure 3 shows the
separate point estimates for the effects of cumulative exposure on the probabil-
ity of obtaining test scores above a given percentile in the test score distribu-
tion. The top panel shows that for the overall incumbent population, there are
significant positive effects of exposure in the middle (25™ percentile and 50"
percentile) and the top (90™ percentile) of the distribution. Hence, the weakest
students do not seem to gain. This pattern is confirmed the middle panel for
students with a native background. However, for students with an immigrant
background, there are instead negative point estimates throughout the distri-
bution, and it seems that the weakest immigrant background children may, in
fact, be harmed by recent immigrant exposure. The bottom panel shows the
results for girls and boys. The differences are stark, and boys, in general, gain
from being exposed (with the exception of the weakest boys). For girls, the
pattern is different, with scholastically weaker girls gaining while rather high-
performing girls suffer. These patterns suggest that relative position in the
classroom may matter for how students are affected, but also that the class-
room composition may affect how the teachers adapt their instruction.

6.2 Exposure to different migrants

We next examine how exposure to different types of recent migrants affects
incumbent student outcomes. Based on the country or region of birth of
the migrant students and their parents, we compute separate exposure mea-
sures for exposure to recent migrants from non-Western countries, exposure
to migrants from high-income and low-income countries, and one measure
for exposure to asylum-seeking students. The classification of high-income
and low-income countries is, naturally, somewhat arbitrary but designed with
the idea of capturing differences in the migrant students’ language skills and
school preparedness.!3> We also classify countries/regions by the educational
performance of students who come from the respective countries/regions. The
results, presented in Table 9, show that native students benefit from expo-
sure to non-Western recent migrants, and the positive effect of exposure to
asylum seekers is substantial, as is the impact of exposure to migrants from
low-income countries. As for immigrant background students, the sample size
is much smaller, and standard errors are large. Yet, it is worth noting that
there are insignificant negative effects of cumulative exposure to non-Western

13Europe, Northern America, Chile, East Asia, and Oceania are classified as high-income regions

of origin. MENA countries, Africa, South and Southeast Asia, and Latin America (excluding
Chile) are classified as low-income regions of origin. While being an asylum-seeking student,
there is no information on the country of origin in the data. Still, during the period studied,
many of these students come from Iraq, Iran, Afghanistan, Syria, and the Horn of Africa.
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Figure 3. Heterogeneity of effects by position in the distribution of standardized
scores. Each point in the graph represents the point estimate of effect of cumula-
tive exposure to recent arrivals on the probability of having standardized scores above
the 10, 25, 50", 75% and 90™ percentile, respectively. The first graphs shows the
results for the main analysis sample.
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Table 9. Exposure to migrants from different regions

Standardized scores

Cumulative exposure: Native background Immigrant background
Non-Western immigrants 0.166%** -0.121
(0.043) (0.076)
Asylum seekers 0.514%%* 0.252
(0.134) (0.320)
Low-income countries 0.223%** -0.141
(0.051) (0.087)
High-income countries -0.072 -0.015
(0.068) (0.145)
Grade x Year FE X X
School x Year FE X X
Individual controls X X
Family FE X X
Observations 2,434,990 300,654
R-squared 0.63 0.64

Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.

Notes: Europe, Northern America, Chile, East Asian and Oceania are classified as
high-income regions of origin. MENA countries, Africa, South and Southeast Asia
and Latin America (excluding Chile) are classified as low-income regions of origin.
While being an asylum seeking student, there is no information of country of origin in
the data, but during the time period studied, many of these students come Iraq, Iran,
Afghanistan, Syria, the Horn of Africa.

recent immigrants and immigrants from low-income countries, but a positive
point estimate for exposure to asylum seekers.

6.3 School responses

We have so far found that native students gain marginally from being exposed
to recent migrants but that immigrant background students do not. What can
explain these positive effects on native students? One mechanism suggested
in the previous literature is that schools respond to the migrant influx by in-
creasing resources. We investigate this possibility by estimating the effect on
class size, which we can measure at the grade level, and also by investigating
if students are more or less likely to participate in home language classes. Stu-
dents who speak another language than Swedish at home are by law entitled
to classes to learn and develop this language. Lack of teachers and too few
students in the language in question are reasons why students are not provided
home language classes. Participation is, however, voluntary, which also means
that students’ motivation and parents’ demands matter for participation. Na-
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tive students have a right to home language classes if at least one of the parents
in the household speaks a language other than Swedish.

The effects of recent migrant exposure on class size are presented in Table
A9. We can see that there is a clear negative association between class size
and contemporaneous migrant exposure overall (column 3). This negative as-
sociation also holds for students of immigrant background, but there is no
significant effect for students with a native background. This result suggests
that schools do respond to an influx of migrants by reducing class size, but
it could also be that accommodation of migrants is more likely to take place
in a small school cohort because there is room. Nevertheless, the magnitudes
of the effects are very small relative to mean class sizes. In Table A10, we
re-estimate our main results, including class size as a control, well aware that
this is an endogenous control. Changes in class size cannot account for the
improvement in test scores.

Table A1l displays the results for participation in home language classes.
While exposure to recent migrants leads native students to increase their in-
volvement in home language classes, the opposite is the case for immigrant
background students. The initial level is, naturally, much higher for immi-
grant background students, where 42 percent take such classes, as compared
to 5 percent among native students. These results suggest that native students
actually gain access to teaching resources: there is a doubling of the fraction
of native students taking these classes. For immigrant background students,
there is instead a 25 percent reduction in the fraction taking home language
classes. The reasons could be changing access, i.e., if the class is offered be-
cause of more students with the same language, or positive or negative changes
in motivation or encouragement to take the class if more peers are speaking
the language in the school.

7 European migration crisis

In this section, we focus more specifically on the effect of the 2015 migration
shock that came in the form of a large immigration flow into Europe. During
that year, Sweden admitted the largest number of migrants per capita: over
160 thousand relative to the then population of 10.5 million. This inflow was
an acute and largely unexpected shock to the infrastructure of the country,
including the schooling system.

Due to the acute nature of the shock, many refugees were placed in schools
located in smaller and more rural municipalities where accommodation was
more readily available (National Agency for Education, 2016). This led to
higher exposure to asylum seekers in more rural schools that had previously
seen relatively low shares of foreign students. We illustrate this in Figure
4. As can be seen in the figure, schools in smaller municipalities received
a proportionally higher share of asylum-seeking students, and there was lit-
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Figure 4. Share of recent migrants in schools by municipality size in grade 9 and years
2008-2014 and 2015-2017, respectively. Municipalities are binned into a group of 30
bins. For underlying distribution of exposure on the municipality level, see Figure B4.

tle correlation between previous refugee exposure and the exposure resulting
from the crisis. These circumstances, therefore, create a suitable institutional
framework for disentangling the effect of a sudden and significant inflow of
refugee students.

Based on the pattern shown in the top panel of Figure 2, which clearly
shows when the crisis was most acute, we create a measure of crisis expo-
sure at the grade and school level as measured by the average share of re-
cent migrants, i.e., asylum seekers and immigrants with less than four years
of residency, in the school and grade during the school years 2015/2016 to
2017/2018. This exposure measure is used as a continuous treatment vari-
able. We then estimate the following event study equation with the school
year 2014/2015 as the reference year:

2021
Vigst = Pr X Z l;=x x Recent migrant share,.o15_2017 3
k=2008 €)

~+ Olschool s + 6year t + Ofam + Xiyl + €isgr

We also summarize the effect of crisis exposure by estimating the following
continuous difference-in-differences specification:

Yigsr = B1 X Recent migrant share ,,0;5_5017 X 1[year > 2014]

“)
~+ Olschool + 5year + Ofam ‘*’Xi'J/ + €isgr

where Recent migrant share,,;5_50;7 i a continuous variable indicating the
share of students who are recent migrants, i.e., either newly arrived (at most
four years) or who are asylum seekers (with a pending asylum case) in school
s and grade g during 2015-17 and 1[year > 2014] is an indicator variable
for the period from 2015 onward. Similarly to Equation 1, the other terms
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(a) Without Family FE (b) With Family FE

1.54 1.54

Academic year Academic year

Figure 5. Crisis exposure for incumbent students. The figure shows the estimated
coefficient of crisis exposure on student outcomes for incumbent students. Incumbent
students are defined as students born in Sweden and immigrant background as native
students with two foreign-born parents. The dependent variable is our main measure
of academic performance in school. See Section 7 for a description of the identifica-
tion. For a separation of native and immigrant background incumbent students, see
Figure BS.

represent the respective fixed effects and the vector of individual controls. This
identification strategy hinges on the recipient schools facing similar trends in
school outcomes prior to the crisis. We show that to be the case in panel
(b) of Figure 5, which displays the results of estimating Equation 3, while
accounting for the selection of students to school using family fixed effects.
We observe no relationship between test score development prior to the crisis
and the exposure to recent migrants during the crisis, with none of the pre-
crisis estimates being statistically significant at the 5 percent level.

Panel (a), which does not control for family-fixed effects, shows that test
scores were on a decline in schools that later became exposed to the cri-
sis. Since the negative trend disappears when family fixed effects are in-
cluded in the model, it seems that this trend is related to deteriorating but
unobserved family characteristics. Panel (b) shows evidence of improved test
scores in schools that were more exposed to the crisis. As of the academic year
2017/2018, estimates are positive and significant. In Figure B5 we estimate the
events study separately for students with native and immigrant backgrounds.
While exposed natives’ test scores improve, we see no such effect on students
with an immigrant background.

We show the results of estimating the continuous difference-in-difference
equation 4 in Table A12. In the first column, we restrict the follow-up treat-
ment period to 2018, the year by which the migration crisis was no longer
acute. In the second column, we use the entire post-crisis period when data
is available to identify the effect. This adjustment does not appear to influ-
ence our results substantially. A 10 percentage point increase in the exposure
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to recent migrant students increases the test scores of the incumbent students
by approximately 0.018 of a standard deviation. The magnitude of the effect
is somewhat larger, although comparable to our estimates from the previous
analysis. Thus, we observe a positive and statistically significant, albeit mild,
impact of the shock experienced by Swedish schools during the 2015 refugee
crisis.

As in the previous section, we are interested in understanding how schools
respond to migrant exposure. It is of particular interest to examine how schools
responded to the refugee crisis, which was arguably more salient than year-
to-year variation in exposure of different cohorts in a school. We do this by
estimating how class and the fraction of students taking home language classes
were affected. Results are presented in Table B6. Panel (a) shows that there
was an initial increase in class size in exposed schools the first year of the crisis
but that class sizes were significantly reduced a few years into the crisis. There
is also evidence that the fraction of children taking home language classes
gradually declined after the crisis in exposed schools. While the effects on
class sizes seem to corroborate our previous findings, although the estimated
effect sizes are larger, the results on home language classes diverge.

& Conclusions

In this paper, we study the effect of recent migrant peers on incumbent stu-
dents. We utilize data on the universe of compulsory school students in Swe-
den between 2008 and 2022, a period characterized by high levels of global
and local immigration. To account for the non-random sorting of migrant and
native students into schools, we combine school-fixed and family-fixed effects
to account for non-observable characteristics on the family level.

Our findings suggest that the negative association between migration and
school performance stems from the significant negative sorting of migrants
and incumbent children to schools. Once we account for this sorting, we
find that both contemporaneous and cumulative exposure to recent migrants
have small positive effects on student outcomes. While native students are
most likely to benefit, incumbent students with immigrant backgrounds dis-
play negative, albeit insignificant, effects. Our analysis also shows that the
type of migrant exposure matters for incumbent students. The analysis of the
2015 refugee crisis supports our finding of an overall positive effect on test
scores of being exposed to recent migrants.

In an attempt to explore mechanisms behind the overall positive effects and
for the differences between students with native and immigrant backgrounds,
we find evidence of reduced classroom sizes in response to high recent migrant
exposure. However, this does not fully account for the positive effects. We
also find that the fraction of students who participate in home language classes
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increases among students with a native background but decreases among stu-
dents with an immigrant background.

Our results add to the evidence of the positive effects of exposure to mi-
grant students and also support that resource allocation matters. Of particular
importance is that we find positive effects in a context with high refugee mi-
gration and also during a crisis that puts significant pressure on the receiving
schools. The presence of negative effects of recent migrant exposure among
students with immigrant backgrounds points to a risk that compensating re-
source allocation may not sufficiently reach this group of students.
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Appendix A: Additional tables

Table Al. Countries and regions

I e

10.
11.

12.
13.
14.

15.
16.
17.
18.

19.
20.

21.

22.
23.
24.
25.

26

27.

28.

Sweden

Finland

Denmark

Norway and Iceland
UK and Ireland
Germany
Mediterranean Europe
Continental Europe

US and Canada
Bosnia and Herzegovina
Former Yugoslavia

Poland
The Baltic states
E Europe, Caucasus and C Asia

Czechia, Slovakia and Hungary
Mexico and Central America
Chile

South America

Northeast Africa
Middle East and North Africa

West, Central, South Africa

Iran

Iraq

Turkey

East Asia
Southeast Asia

South Asia and Mongolia

Oceania

Greece, Italy, Malta, Monaco, Portugal, San Marino, Spain
Andorra, Austria, Belgium, France, Liechtenstein, Luxem-
bourg, The Netherlands, Switzerland

Croatia, Kosovo, Macedonia, Serbia, Montenegro, Slovenia,
Yugoslavia

Estonia, Latvia, Lithuania

Albania, Armenia, Azerbaijan, Belarus, Bulgaria, Georgia,
Kazakhstan, Kyrgyzstan, Moldova, Romania, Russia, Tajik-
istan, Turkmenistan, Ukraine, Uzbekistan

Argentina, Bolivia, Brazil, Colombia, Ecuador, Guyana,
Paraguay, Peru, Suriname, Uruguay, Venezuela

Djibouti, Eritrea, Ethiopia, Somalia, South Sudan, Sudan
Algeria, Bahrain, Cyprus, Israel, Jordan, Kuwait, Lebanon,
Libya, Morocco, Palestine, Qatar, Saudi Arabia, Syria,
Tunisia, United Arab Emirates, Yemen

Angola, Benin, Botswana, Burkina Faso, Burundi, Cabo
Verde, Cameroon, Central African Republic, Chad, Co-
moros, Democratic Republic of the Congo, Ivory Coast,
Egypt, Equatorial Guinea, Gabon, Gambia, Ghana,
Guinea, Guinea-Bissau, Kenya, Lesotho, Liberia, Mada-
gascar, Malawi, Mali, Mauritania, Mauritius, Mozambique,
Namibia, Niger, Nigeria, Rwanda, Sao Tome and Principe,
Senegal, Seychelles, Sierra Leone, South Africa, Swaziland,
Tanzania, United Republic of Togo, Uganda, Zambia, Zim-
babwe

China, Hong Kong, Japan, Korea, Taiwan

Indonesia, Laos, Malaysia, Myanmar, Philippines, Singa-
pore, Thailand, Vietnam

Afghanistan, Bangladesh, Bhutan, Brunei, Cambodia, In-
dia, Maldives, Mongolia, Nepal, Oman, Pakistan, Sri Lanka,
Timor-Leste

Australia, New Zealand, Fiji, Kiribati, Micronesia, Nauru,
Palau, Papua New Guinea, Samoa, Solomon Islands, Tonga,
Vanuatu

Notes: This table shows the countries included for the regions used in the analysis.

The

categorization is done by the Institute for Evaluation of Labour Market and Education Policy
(IFAU) and to a large extent based on the number of immigrants from each region.
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Table A2. Summary statistics when excluding students with no siblings

Population Sample

Mean SD Mean SD
Male 0.51 0.50 0.51 0.50
Birth order 1.85 1.00 1.93 1.00
Age in months 151.62  29.64 151.92  29.36
Mother income ptile 52.15 25.28 52.72 25.16
Father income ptile 68.34 26.48 69.51 25.94
Mother education 12.96 2.33 13.01 2.32
Father education 12.40 2.39 12.45 2.39
Predicted score 0.00 0.39 0.01 0.39
Actual score 0.00 0.99 0.01 0.98
Change school 0.06 0.24 0.06 0.24
Contemporary exposure 0.05 0.07 0.05 0.07
Cumulative exposure 0.04 0.05 0.04 0.05
Observations 3,570,199 2,747,060

Notes: This table presents summary statistics for the key variables in the paper.
Population includes all students in compulsory schools during our main study
period. Sample includes incumbent students with at least one sibling that we can
observe in the school registers. Observations are student-by-year.
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Table A3. Effect of exposure to recent migrants on test scores using an IV

Standardized scores

Exposure: v Red. form OLS
Contemporaneous 0.236%** 0.110%**
(0.057) (0.035)
Contemporaneous predicted 0.081%**
(0.020)
Cumulative 0.415%%* 0.157%%*
(0.064) (0.046)
Cumulative predicted 0.203%**
(0.035)
Grade x Year FE X X X
School x Year FE X X X
Individual controls X X X
Family FE X X X
Mean LHS 0.091 0.091 0.091
SD LHS 0.952 0.952 0.952
Observations 1,702,186 1,702,186 1,702,186
R-squared 0.019 0.672 0.672

Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.

Notes: The tables shows the results when the exposure to recent migrants that the
student would have had going to the same school and grade as their older sibling
is used as an instrument. First column shows the 2SLS coefficient, second column
the reduced form coefficient, and third column the OLS coefficient. The dependent
variable is our main measure of academic performance in school. When student
has taken the (obligatory) national tests in mathematics, Swedish, and English, the
outcome is the average of the scores from these tests standardized within grade
and cohort in the incumbent student population. If student has missed one of
the tests we instead use the course grade in the same subject standardized on the
annual level. Exposure is measured at the school-by-grade level. Observations are
student-by-year. Standard errors are clustered at the school-by-cohort level.
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Table Ad4. Taken national test

Taken national test

Exposure: Math Swedish English All
Cumulative 0.007 0.004 0.007 0.010
(0.008) (0.006) (0.010) (0.009)
Grade x Year FE X X X X
School x Year FE X X X X
Individual controls X X X X
Family FE X X X X
Mean LHS 0.963 0.984 0.974 0.612
SD LHS 0.189 0.124 0.160 0.487
Observations 2,366,235 2,445,843 1,589,506 2,445,843
R-squared 0.399 0.452 0.530 0.893

Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.

Notes: The dependent variable is a dummy variable for whether the student has
taken the national test or not. The fourth column is a binary variable for whether
the student has taken all tests. National tests in mathematics and Swedish are taken
in grades 3, 6, and 9, while national tests in English is taken in grades 6 and 9.
Exposure is measured at the school-by-grade level. Standard errors are clustered at
the school-by-cohort and family level.
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Table AS5. Effects of migrant exposure in schools with special recent migrant classes

Exposure: Standardized scores
Contemporaneous -0.256%**  -(0.193%** -0.047 0.064**
(0.035) (0.035) (0.034) (0.032)
Special class -0.015 -0.015 -0.015 -0.016
(0.011) (0.011) (0.011) (0.010)
Contemporaneous x Special class 0.118 0.098 0.073 0.056
(0.081) (0.080) (0.079) (0.071)
Cumulative -1.533%%* ] 155%**  (.379%** 0.066%*
(0.037) (0.035) (0.032) (0.036)
Special class -0.025%**  -0.033%**  -0.031%**  -0.025%**
(0.010) (0.010) (0.009) (0.008)
Cumulative x Special class 0.402%**  0.440%**  (0.338***  (.220%**
(0.087) (0.084) (0.078) (0.070)
Grade x Year FE X X X X
School x Year FE X X X X
Individual controls X X X
Family controls X
Family FE X
Mean LHS 0.014 0.014 0.014 0.014
SD LHS 0.984 0.984 0.984 0.984
Observations 2,747,060 2,747,060 2,747,060 2,747,060
R-squared 0.142 0.165 0.257 0.624

Notes: The dependent variable is our main measure of academic performance in school.
A special class is defined as a classroom consisting of at least 90% recent migrants. See

Figure B2 for the distribution of recent migrants across classrooms.
are run separately for contemporaneous and cumulative exposure.

The regressions
Observations are

student-by-year and includes incumbent students with at least one sibling that we can
observe in the school registers. Incumbent students are defined as students born in
Sweden. Standard errors are clustered at the school-by-cohort level and by family.
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Table A7. Grade generosity relative to test scores

Grade generosity relative to test scores

Exposure: Math Swe Eng All
Contemporaneous 0.069* -0.167%%* -0.026 -0.062%*
(0.037) (0.039) (0.032) (0.031)
Cumulative 0.032 -0.116%*%*  -0.074%* -0.051*
(0.032) (0.037) (0.029) (0.027)
Grade x Year FE X X X X
School x Year FE X X X X
Individual controls X X X X
Family FE X X X X
Mean LHS 0.069 0.037 0.047 0.032
SD LHS 0.447 0.538 0.423 0.394
Observations 1,209,395 1,335,861 1,328,293 1,347,952
R-squared 0.503 0.476 0.488 0.516

Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.

Notes: The dependent variable is the difference in the standardized grade and the
standardized test score. A higher positive value means that the grade is relatively
higher than the performance on the national test. Exposure is measured at the
school-by-grade level. Observations are student-by-year and include incumbent
students with at least one sibling that we can observe in the school registers. Standard
errors are clustered at the school-by-cohort and family level.
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Table A8. Effect of exposure to recent migrants on standardized scores and

grades in grades 3, 6, and 9.

Standardized scores Standardized grades

Exposure: Grade3 Grade6 Grade9 Grade6 Grade9
Contemporaneous 0.017  0.064** 0.033 0.084%*%* 0.017

(0.042)  (0.032) (0.031) (0.035)  (0.031)
Cumulative 0.078 0.085*%  0.167***  (0.104**  0.105%*

(0.051)  (0.044) (0.048) (0.050)  (0.049)
Year FE X X X X X
School FE X X X X X
Individual controls X X X X X
Family FE X X X X X
Mean LHS 0.030 0.014 0.017 0.023 0.020
SD LHS 0.945 0.995 0.996 0.993 0.993
Observations 660,362 819,340 896,151 598,641 893,278
R-squared 0.644 0.708 0.736 0.741 0.736

Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.
Notes: The regressions are run separately for each grade. Observations are
student-by-year and include incumbent students with at least one sibling that we
can observe in the school registers. Incumbent students are defined as students
born in Sweden. Including family-fixed effects means that we only include
observations where we have data on siblings in the same grade. Standard errors

are clustered at the school-by-cohort and family level.
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Table A9. Classroom size as outcome

Classroom size

Native Immigrant
Exposure: background background Total
Contemporaneous -0.197 -0.612%%* -0.378%*

(0.176) (0.259) (0.164)
Grade x Year FE X X X
School x Year FE X X X
Individual Controls X X X
Family FE X X X
Mean LHS 22.294 22.547 22.324
SD LHS 5.993 5.689 5.958
Observations 8,933,498 1,349,323 10,288,702
R-squared 0.707 0.648 0.697

Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.

Notes: The dependent variable is the number of students in the classroom. See
Figure B2 for the distribution of students across classrooms. Observations are
student-by-year and include incumbent students with at least one sibling that we
can observe in the school registers. Incumbent students are defined as students
born in Sweden. Standard errors are clustered at the school-by-cohort and family
level.
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Table A10. Classroom size included in individual controls

Exposure: Standardized scores
Cumulative -l4e4xsx  _1.077HFF*  -0.323%%*%  (.108%**
(0.036) (0.035) (0.031) (0.036)
Grade x Year FE X X X X
School x Year FE X X X X
Individual controls X X X
Family controls X
Family FE X
Mean LHS 0.009 0.009 0.009 0.009
SD LHS 0.985 0.985 0.985 0.985
Observations 2,491,025 2,491,025 2,491,025 2,459,224
R-squared 0.148 0.171 0.263 0.636

Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.

Notes: The dependent variable is our main measure of academic performance in
school. When the student has taken the national tests in mathematics, Swedish,
and English, the outcome is the average of the scores from these tests standard-
ized within the cohort of incumbents. If the student has missed one of the tests,
we instead use the teacher set grade in the corresponding subject (also standard-
ized within the cohort of incumbents). The regressions are run separately for
contemporaneous and cumulative exposure. We do not have complete coverage
on classroom identifiers, which means that there are slightly fewer observations
in this regression compared to our main analysis. Observations are student-
by-year and include incumbent students with at least one sibling that we can
observe in the school registers. Incumbent students are defined as students born
in Sweden. Standard errors are clustered at the school-by-cohort and family level.
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Table A11. Effects of exposure to recent migrants on participation in home lan-
guage classes

Participation in home language classes

Exposure: Native background Immigrant background
Contemporaneous 0.082% -0.033
(0.016) (0.027)
Cumulative 0.062%** -0.104%**
(0.019) (0.037)
Year FE X X
School FE X X
Individual controls X X
Family FE X X
Mean LHS 0.050 0.418
SD LHS 0.219 0.493
Observations 1,590,661 198,559
R-squared 0.569 0.634

Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.

Notes: The dependent variable is a binary variable for participating in home lan-
guage classes, 1 if participating and zero otherwise. The number of observations
are fewer than our main analysis sample due to home language classes only being
available for grade 6 and 9 and not for all years in our data.
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Table A12. Differences-in-Differences

Standardized scores

Exposure: 2008-2018 2008-2021
Contemporaneous X post 0.183%** 0.178%*
(0.087) (0.084)
Year FE X X
Grade FE X X
School FE X X
Individual controls X X
Family FE X X
Mean LHS 0.019 0.017
SD LHS 0.998 0.996
Observations 634,443 896,151
R-squared 0.744 0.736

Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.

Notes: The table shows the effect of exposure to recent immigrants on test scores. Post
is a dummy variable equal to one if year > 2015. The first column has a post period up
until 2018 and the second column up to 2021.
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Appendix B: Additional figures
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Figure BI. Distribution of residuals. The figures shows the distribution of residuals
for our main model when excluding and including family fixed effects.
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(a) Fraction recent migrants (b) Fraction recent migrants per classroom

60 60
50+ 50+
40+ 407
= =
8 8
£ 304 £ 304
o o
20+ 20+
N N h_h_h—m’.,v
0 ; ‘ . ; . 0 : ‘ -~ - 4
0 2 4 6 8 1 0 2 4 6 8 1
Fraction recent migrants Fraction recent migrants
(c) Distribution of number of students per (d) Distribution of number of students per
classroom classroom if fraction of recent migrants > 0.9
124 60
104 50
8+ 40
= =
I3 @
S g S 30
5 ° e
49 20+
24 10+
0- 0L ‘ ; . .
0 10 20 30 40 0 10 20 30 40

Classroom size Classroom size

Figure B2. Distribution of recent migrants across classrooms. The upper panel shows
the fraction of recent migrants per student (a) and per classroom (b) during our main
study period (2008-2022). The lower panel shows the distribution of students per
classroom (c) and the distribution of students per classroom in classes where at least
90 percent are recent migrants (d).
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(a) Actual test scores
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Figure B3. Distribution of test scores for recent arrivals. The figures shows the dis-
tribution of actual (upper) and predicted (lower) test scores among recent arrivals that
students with native and immigrant background are exposed to, respectively. The solid
dark (light) gray line shows the mean test score of newly arrived immigrants that na-
tive (immigrant background) students are exposed to. The dashed dark (light) gray
line shows the median test score of newly arrived immigrants that native (immigrant
background) students are exposed to.
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(a) Years 2008-2014 (b) Years 2015-2017
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Figure B4. Share of recent migrants in schools in grade 9 by municipality. The figure
shows spatial variation in the share of students that are recent migrants. Darker regions
have a higher share of recent migrants.
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(a) Standardized scores—Without Family FE

(b) Standardized scores—With Family FE
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Figure B5. Crisis exposure for incumbent students with an immigrant background.
The figure shows the estimated coefficient of crisis exposure on student outcomes
for students with immigrant background. Incumbent students are defined as students
born in Sweden and immigrant background as a native student with two foreign-born

parents. The dependent variable is our main measure of academic performance. See
Section 7 for a description of the identification.
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Figure B6. School responses to crisis exposure. The figure shows the estimated coef-
ficient of crisis exposure on classroom size and probability for students to participate
in home language classes. See Section 7 for a description of the identification.
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1 Introduction

Immigrants in developed countries generally have weaker labor market out-
comes than their native counterparts (Fasani, Frattini, and Minale, 2022; Frat-
tini and Bertino, 2023). Yet, despite facing overall challenges in the labor
market, certain sectors and occupations tend to have very high shares of im-
migrants among employees. For example, in Sweden, immigrants make up 47
percent of taxi drivers and 48 percent of bus drivers (Statistics Sweden, 2017).
This fact raises the question of what role these jobs—service sector occupa-
tions with low formal qualification requirements—play in the employment of
immigrants. What would be the labor market effect of expanding these sectors
or offering greater access to them?

This paper studies the importance of access to the taxi labor market for the
economic outcomes of both immigrants and natives in Sweden. Examining
the impact of access to particular occupations is made difficult by the fact that
access is rarely determined for individual occupations. Moreover, it is seldom
observed nor easy to define whether an individual has access to a particular
labor market. To circumvent this issue, we use previously unexploited admin-
istrative data covering all written exam results for the taxi driver’s license in
Sweden between 2004 and 2017. These data allow us to clearly define access
to the taxi-driving labor market on an individual level based on whether or
not an individual has passed the requisite written exams. We combine data
on the precise date of passing exams for over 25,000 test takers with high-
frequency administrative data on individual labor market outcomes, as well as
yearly data on usage of social insurance systems such as welfare benefits and
unemployment insurance.

Our empirical strategy uses difference-in-differences and event-study de-
signs. Our main specifications focus on individuals before and after they gain
access to the taxi driver labor market and compare them to a sample of in-
dividuals who have not yet gained access.! We begin our analysis by using
sector-specific employment spell data to estimate how passing the written taxi
license exams affects employment and income derived from the taxi sector.”
Our estimates indicate an immediate positive effect. Six months after passing
written exams, immigrants and natives display large increases in the likeli-
hood of employment in a taxi firm. One year later, approximately 60 percent
of individuals in both groups had been employed by a taxi firm for at least one
month, whereas pre-treatment averages were stable at zero. Over the same
period, monthly taxi incomes increase by approximately 9,000 SEK for immi-

'We also replicate our results using the event-study estimator proposed by Dube et al. (2023),
which takes into account recent discoveries about potential sources of bias in event-study esti-
mation. In particular, it uses never-treated individuals in the control group.

2Obtaining a taxi driver’s license requires passing three written exams as well as a driving test.
We only observe written exam results, while data on driving test results or ultimate ownership
of taxi drivers’ licenses are restricted by law and not allowed for research. See Section 2.3 for
additional details.
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grants and 6,000 SEK for natives. Thus, passing the necessary written exams
for the taxi driver’s license impacts the likelihood of working as a taxi driver.

Selection into taxi driving is not random. Before passing written taxi ex-
ams, immigrants in treatment and control groups display parallel trends until
12 months before treatment, after which the treatment group’s income declines
significantly. This divergence may be due to several factors, such as separation
from prior jobs, anticipation effects leading to lower labor supply, or invest-
ment costs related to preparing for exams and job search limiting labor supply.
Pre-treatment patterns differ somewhat for natives, who experience more pro-
nounced declines in income levels prior to passing written taxi exams. In
percentage terms, however, pre-trends are similar for both groups. We discuss
the possible causes of these diverging pre-trends and trace out their implica-
tions for interpreting our post-treatment estimates, arguing that, if anything,
pre-trend patterns would bias our estimates towards zero. A separate test also
indicates that our results are unlikely to be explained by an Ashenfelter’s-dip
type mechanism.

Our main results regard the impact of access to the taxi labor market on to-
tal monthly employment and income. While outcomes were relatively similar
across origin groups when looking at taxi sector activity, differences in outside
options in the labor market for natives and immigrants may lead to differences
in the overall labor market effects. For example, descriptive statistics indicate
that immigrants are more likely to enter the taxi labor market from unem-
ployment, while natives are more likely to have been employed. Our results
are consistent with this. 36 months after passing exams, immigrants’ overall
employment rate increases by 20 percentage points, while it increases by 11
percentage points for natives.

Interestingly, the effect on incomes across groups is larger. For immigrants,
we observe a substantial and stable income increase after passing the writ-
ten taxi exams. Between 12 and 36 months after gaining access to the taxi
labor market, their monthly incomes are at least 5,000 SEK higher. When es-
timating the relative increase in incomes compared to pre-taxi averages, those
with access to the taxi labor market have over 40 percent larger monthly in-
comes between 12 and 36 months after treatment. Natives also experience a
rapid increase in monthly incomes after passing taxi exams. However, esti-
mates of natives’ incomes between 12 to 36 months after treatment indicate
smaller increases of approximately 1,500 SEK per month compared to the
control group. This effect represents an increase of roughly 10 percent. Thus,
natives who enter the labor market can rapidly reverse their prior labor mar-
ket decline, reaching higher incomes than the control group. Nevertheless, the
overall effect is smaller than for immigrants.

Having observed positive income developments for individuals who pass
the written taxi exams, a relevant question is whether there is an impact on
the usage of social insurance programs. To measure this, we create a simple
measure that takes value 1 if an individual does not receive any means-tested
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welfare or housing transfers in a given year. We also study the usage of unem-
ployment insurance (UI). For both natives and immigrants, the likelihood of
receiving Ul benefits increases in the year before passing taxi exams. This re-
sult is consistent with the declines in income and employment rates observed
during this period. However, both groups quickly reversed this trend after
treatment and became less likely to use Ul after 3 years. We find similar
results for means-tested transfers that are more pronounced for immigrants.
Immigrants are 12.5 percentage points less likely to receive any transfers af-
ter 3 years, representing a 25 percent decrease over the mean two years pre-
treatment.

These results indicate that the taxi labor market has a more significant im-
pact on immigrants than on natives, which is evident both in levels as well as
in relative terms. We argue that our results are in line with immigrants having
weaker outside options in the labor market, making access to taxi driving a
more pivotal outcome than for natives. In line with this, we find that longevity
in the occupation differs between groups. Using data on the largest source of
income, we find that immigrants who pass the taxi exams show no decline in
taxi driving as their main occupation throughout our sample period. Thus, we
find no indication that immigrants use taxi driving as a stepping stone to other
types of occupations within our time frame. Natives, by contrast, display a
peak in taxi driving as their main occupation in the first 12 months after pass-
ing exams, after which it decreases gradually. Taxi driving for immigrants,
therefore, appears to represent a more stable and long-standing shift in labor
market status, while it is a more temporary occupation for natives.

We next investigate to what extent our results reflect differences in personal
characteristics. Within the sample of immigrants, we find that the returns to
taxi labor market access are substantially larger among those who have arrived
relatively recently. For recent arrivals (between 3 and 5 years in Sweden),
the effect on monthly income is twice as large as for immigrants who have
been in Sweden for longer than five years. Next, investigating the heteroge-
neous effects of education, we report two findings. First, earnings effects are
much larger for immigrants with a post-secondary degree than for similarly
educated natives. Second, while highly educated immigrants earn more than
low-educated immigrants, the pattern is reversed among natives. These results
indicate that the taxi labor market has larger benefits for immigrants in part be-
cause it can absorb individuals with weak outside options, either due to having
less experience in Sweden or individuals who find it challenging to find work
with higher formal requirements.>

To our knowledge, this study is the first to estimate the effects of a taxi
driver’s license on labor market outcomes. The economics literature on taxi

3There are several reasons for which the taxi labor market may be particularly significant for
individuals will weak labor market options, such as having very free wage setting and lower
employment protection, likely contributing to low barriers to entry.
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drivers has often tested theories of labor supply (Camerer et al., 1997; Farber,
2005). Héackner and Nyberg (1995) and Cairns and Liston-Heyes (1996) study
the economics of taxi market regulation theoretically, while Ohlson (2008),
SOU (2010), and Slavnic and Urban (2018) investigate the consequences of
the Swedish taxi market deregulation of 1990. Several studies focus on the
effects of car ownership on labor market outcomes (Ong, 2002; Raphael and
Rice, 2002; Gurley and Bruce, 2005; Baum, 2009). Gautier and Zenou (2010)
focus specifically on the impact for ethnic minorities. Moreover, recent re-
search has studied the impact of allowing undocumented immigrants to ob-
tain a regular driver’s license (Amuedo-Dorantes, Arenas-Arroyo, and Sevilla,
2020; Cho, 2022). These studies indicate positive effects, partly related to
the ability to commute longer distances. There is also a growing literature on
the role of ride-hailing services on labor market outcomes (Berger, Chen, and
Frey, 2018) and the role of work-hour flexibility (Angrist, Caldwell, and Hall,
2021). Adermon and Hensvik (2022) investigate the effects of gig-work expe-
rience on the job search, and Ek, Hammarstedt, and Skedinger (2020) studies
the importance of low-skilled jobs for future earning trajectories for newly
arrived refugees in Sweden.

Our study also relates to the literature on occupational licensing, as the
taxi driver’s license acts as an occupational regulation that raises barriers to
entry and enforces minimum standards among workers. In the US and the
EU, approximately one-quarter of workers hold an occupational license. Sev-
eral studies investigate the role of occupational regulations, including their
effects on immigrants (Chapman and Iredale, 1993; Kugler and Sauer, 2005;
Gomez et al., 2015; Sweetman, McDonald, and Hawthorne, 2015; Tani, 2017).
Briicker et al. (2021) find that immigrants who can validate their foreign qual-
ifications and access regulated labor markets experience positive employment
outcomes.

2 Background and institutional setting

2.1 Immigration to Sweden

Figure 1 shows two trends for the immigrant composition in Sweden between
1985 and 2018. First, Sweden has had a high inflow of immigrants in the
last decades, and the stock of foreign-born people has steadily increased from
around 8 percent in 1985 to 19 percent in 2018. Second, there has been a shift
in the composition of immigrants over time, where non-Western immigrants
made up 36 percent of the immigrant stock in 1985 and 78 percent in 2018.
Figure 2 shows that the number of immigrants from Africa and the Mid-
dle East has increased the most since 1985 and that it is the largest immigrant
group in 2018 (constituting 38 percent of the foreign-born population in Swe-
den). Within this group, the main source countries for the immigrant inflows in
the 1980s and 1990s were Iran, Iraq, Turkey, and Lebanon. During the 2000s
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Figure 1. Foreign-born and the fraction of foreign-born with non-Western descent in
Sweden between 1985 and 2018. Source: Statistics Sweden.

and 2010s, there was an increased inflow from primarily Iraq, Afghanistan,
Somalia, Eritrea, and Syria. As is further discussed in Section 3, Africa and
the Middle East are also the main source regions for immigrant taxi drivers in
Sweden. Figure 2 furthermore shows that the group that has increased second
most during the period 1985-2018 is East Europe, where there are two trend
shifts. First in the mid-1990s, when there was a large spike in asylum seek-
ers from former Yugoslavia, and second in the mid-2000s with the expansion
of the EU (increased labor immigration from primarily Poland). Immigration
from Asia and Oceania has mainly been coming from Thailand, China, and
India, while Chile is the dominant source country for Latin America.

2.2 The taxi market

Roughly half of the taxi drivers in Sweden are foreign-born, and its work-
force has the eighth-highest share of foreign-born individuals as of 2019. This
statistic is in line with other high-income countries. In Canada, half of the taxi
drivers were foreign-born in 2006 (Xu, 2012), while 1 in 7 taxi drivers in the
UK is from Pakistan alone (Dawn, 2013). As shown in Table 1, being a taxi
driver is the 20th most common profession for foreign-born men in Sweden in
2019.

Along with the development in many other OECD countries (Bekken, 2005),
the labor market for taxi drivers was deregulated in Sweden in 1990 (Slavnic
and Urban, 2018; Swedish Competition Authority, 2018). This deregulation
meant that the limit on the total number of taxi cars was removed along with
price regulations. The reform intended to increase competition in the market,
but it also introduced stricter requirements for obtaining a taxi driver’s license.
Since the deregulation in 1990, both the number of taxi drivers and the fraction
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Figure 2. Regional origin of the stock of foreign-born in Sweden between 1985 and
2018. Source: Statistics Sweden.

of foreign-born taxi drivers have increased. There were over 17,000 registered
taxi cabs in Sweden in 2016, up from 12,700 in 1990. The Stockholm region
is the largest single market, with nearly 7,000 registered taxi cabs.

Demand for taxis comes from three types of clients: business, private, and
publicly procured services such as medical and school transports. Publicly
procured transports typically compose half of taxi firms’ incomes (Svenska
taxiforbundet, 2017). Even though the number of taxi cars and drivers has
increased since 1990, there has been an increased consolidation in the market
with fewer and relatively bigger taxi companies (Svenska taxiférbundet, 2017;
Swedish Competition Authority, 2018). Many taxis are connected to “brand
name” firms that act as franchises. Smaller firms, often owning only one or
two taxis, can pay a fee to be connected to the brand name. By paying a fee and
following the franchise firm’s guidelines, they can connect to the franchise’s
centralized booking services in which clients reserve taxis via telephone or
apps. In 2016, the most common type of taxi firm owned a single taxi cab
(4,459 firms), while there were 2,315 active limited liability corporations in
the sector (Svenska taxiforbundet, 2017).

A majority of taxi drivers are paid on commission. While there are collec-
tively bargained agreements negotiated between unions and employers, these
are voluntary for employers to adopt. Employers who do not adopt the col-
lectively bargained agreement may set compensation freely, with no minimum
wage requirement. A typical example is that a driver may keep 50 percent of
their revenue, sometimes combined with an hourly wage.
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Table 1. Most common occupations for foreign-born men in Sweden in 2019

Foreign- Total  Foreign-

born men born
Occupation men share
Warehouse and terminal staff 19241 68379 28%
Restaurant and kitchen helpers 16943 28190 60%
Cleaners and helpers in offices, hotels, etc. 14964 20726 72%
Home-based personal care and related workers 12404 20399 61%
Software- and system developers 12142 65773 18%
Bus and tram drivers 11912 20639 58%
Machine-tool operators 9869 43093 23%
Cooks and cold-buffet managers 9568 20616 46%
Heavy truck and lorry drivers 7966 53590 15%
Building caretakers 6711 34995 19%
Personal assistants 6550 18834 35%
Woodworkers, carpenters 6348 45886 14%
Assistant nurses, home care and elderly homes 6296 12401 51%
Primary school teachers 5807 27960 21%
Other service workers not elsewhere classified 5780 16428 35%
Shop sales, groceries 5729 30054 19%
Vehicle mechanics and repairers 5391 32240 17%
Shop sales, specialty stores 5268 43135 12%
Commercial sales representatives 5216 64397 8%
Taxi, car, and van drivers 5182 9588 54%

Notes: Occupations are based on 4-digit SSYK 2012 occupational codes, which
are the occupational codes used by Statistics Sweden. SSYK 2012 is based on
ISCO-08. Occupations are ranked in descending order according to the frequency
of foreign-born men. Source: Statistics Sweden.
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2.3 Becoming a taxi driver

A taxi driver’s license is required to work as a taxi driver. Obtaining the taxi
driver’s license requires that the individual (i) is at least 21 years old, (ii) has
held a standard driver’s license* for at least two years without any revocation
during that period, (iii) completes three written exams, and (iv) completes a
road driving test. The individual must also pass the requirement on obedience
to the law and medical requirements.

The written taxi exams in step (iii) must be completed within six months of
each other but in no particular order. The exams cover three different subjects:
(i) navigation and map reading, (ii) safety and good driving behavior, and (iii)
laws and regulations (Swedish Transport Agency, 2021). There is a small fee
of approximately 300 SEK per test, and exams are relatively easy and fast to
schedule. In our data, conditional on passing all three tests, the average time
from the first exam attempt to passing the last exam was 3 months. We note
that this does not include the time it takes to study for the exams.

In addition to the written exams, a driving test must be passed to obtain a
taxi driver’s license. The driving test is largely similar to that for a regular
driver’s license, and it also includes tests of the ability to navigate using GPS
and the ability to ensure passenger safety. As we do not observe information
on driving tests nor on whether individuals obtain the final taxi driver’s license,
it is reassuring that the road test is very similar to a regular driver’s license
road test. Our prior is that this step is not a significant barrier to obtaining a
taxi driver’s license. Below, we will test the relationship between passing the
written exams and indicators of actually working in the taxi sector, a measure
of having passed all tests and obtained a taxi driver’s license.

A foreign driver’s license issued within the EEA fulfills requirement (ii) if
the individual has sufficient documentation from the issuing agency and can
show that it has not been revoked during the last two years. A driver’s license
issued in a non-EEA country is not valid as a driver’s license when applying
for a taxi driver’s license. Hence, for a majority of immigrants that we define
as non-Western, a Swedish standard driver’s license will be required in order
to drive a taxi.

3 Data and descriptive statistics

We use data on all scores for the written taxi driver’s license exam in Sweden
between 2005 and 2017 provided by the Swedish Transport Agency. For each
exam taken, we observe a pseudonymized identifier for the individual taking
it, a test center identifier, the type of exam taken, the score, and whether or not
the individual passed the exam. The data on written exam scores are matched
at the individual level to complete population register data on demographic

4This corresponds to types B or D in the Swedish driver’s license nomenclature.
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variables (LISA) and linked employer—employee data (RAMS) provided by
Statistics Sweden. For each individual, we have information on the duration
of an employment spell (start and end months), total income per spell, industry,
sector, and employer. We observe the employment and income history of all
individuals, both within the taxi sector and all other sectors. In all of our
analyses, we include both incomes from employment and self-employment,
and we thus include income derived from self-employed taxi drivers.

To create a measure of monthly income, we transform the spell-level data
as follows. The first step is to divide the total income for a given spell by
the spell’s duration in months, such that we have the average monthly income
during the spell. Note that spells are specified by year and can, therefore, be
at most 12 months long, from January to December. As individuals may have
overlapping spells from different employers, we then take the sum of monthly
incomes across all active spells in a given month. As a second step, we refine
this approach to avoid a misreporting error caused by the tendency of employ-
ers to report spells as having a duration of one year, January to December,
even when spells may, in reality, be shorter. We apply a correction for such
misreporting errors only for spells that occur during the year in which an in-
dividual passes the required written taxi exams. For such spells, we consider
any income coming from taxi firms as misreported if it occurs in the months
prior to passing the written tests. We thus shift any taxi firm income to the
remaining months of the spell instead.

Note that we only perform this correction for faxi income occurring in the
same calendar year as individuals pass the written taxi exams. For example,
consider an individual who passes the exams in January and an employment
spell at a taxi firm in the preceding months, i.e., in the preceding calendar
year. In this case, we will not make any changes to the data and thus can
detect potential pre-trends in taxi incomes. If the individual instead passes the
exams in March, we shift any reported taxi income from January and February
to the remaining months of the employment spell. Again, however, any taxi
income occurring before January is left unchanged in the data. Thus, we only
shift away taxi income arriving in the same year as passing written exams, but
in the months before passing the exams. To check for the robustness of this
correction, in Section 6, we also display results without the correction using
the sub-sample of individuals who passed their tests from January to April in
a given year, for whom the issue of misreported income will be the smallest.

In our main analysis, we divide the population into two groups: individuals
of non-Western origin arriving in Sweden at an age older than 15 (“immi-
grants”) and individuals born in Sweden (“natives”). This separation is moti-
vated by previous research on labor market outcomes for individuals with an
immigrant background. The main difference in outcomes between natives and
immigrants is for immigrants originating in non-Western countries and arriv-
ing in Sweden at an older age (Eriksson, 2010; Aslund, Hensvik, and Skans,
2014). Place of birth is given by a variable that either identifies the specific
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Table 2. Regions of birth and characteristics for the main sample of taxi drivers

Count Age Yearsin

Region Sweden
Afghanistan 544 33.6 5.9
Africa 241 38.9 8.9
Bosnia and Herzegovina 358 384 10.7
Central America 19 439 11.2
Central Asia 118 37.6 4.4
Chile 47 46.5 18.6
China 33 39.5 6.6
East Europe 299  36.1 7
Egypt 46 36.1 6.9
Eritrea 225 38.4 9.5
Ethiopia 264 39.3 12.5
India 56 36.7 10.3
Iran 954  41.2 12.2
Iraq 3895 352 6.4
Lebanon 315 37.9 12.1
North Africa and Middle East 542 36.4 8.2
Other 37 38 10.3
Poland 118 443 15.6
Romania 47 394 11.6
Somalia 933 322 5.8
South America 74 42.5 12.8
South Asia 250 37 9.2
South-East Asia 25 39.3 12.6
Sweden 16095 35 —
Syria 231 38.1 10.4
Turkey 526 36 10.9

Notes: The table shows the country or region of birth for the individuals
included in our main analysis. For privacy reasons, data on the country of
birth are grouped at the regional level for source countries with relatively few
observations. “Other” includes the Baltic, East Asia, North America, Oceania,
and Thailand. “Age” and “Years in Sweden” refer to the average of two years
before passing the written exams.
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country or a group of countries (in the case that the number of immigrants
from that country is very few in numbers).

Table 2 displays the frequency distribution of countries of origin among
our sample. Out of 26,292 individuals who passed the written taxi exams
between 2004 and 2017, 16,095 (61 percent) were born in Sweden. Among
immigrants, the most common country of origin is Iraq (3,895 individuals),
followed by Iran (954) and Somalia (933). Further down are Afghanistan
(544), North Africa and the Middle East excluding Iran and Iraq (542) and
Turkey (526). Hence, all of the most common source countries for taxi drivers
are located in Africa and the Middle East. We can also see some differences in
the average age and years in Sweden before taking the tests to become a taxi
driver.

Table 3 displays descriptive statistics for our sample and the total popula-
tion, split between immigrants and natives. Taxi drivers are observed two years
prior to passing exams, while the total population figures are averaged over the
sample period. Taxi drivers are mostly male and younger than the population
as a whole. Compared to non-taxi driving counterparts of the same origin, taxi
drivers have lower earnings, are more likely to receive Ul and welfare benefits,
and have lower rates of higher education. However, the education gap is no-
tably larger among natives, for which taxi drivers are 13 percentage points less
likely to have higher education. In contrast, the difference among immigrants
is less than a percentage point.

Immigrant taxi drivers also differ from their native counterparts in several
regards. Firstly, immigrant drivers are almost exclusively male (97 percent
versus 80 percent among natives), have 32 percent lower pre-taxi incomes,
and are more likely to have been unemployed (though no more likely to re-
ceive Ul benefits), and 37 percentage points more likely to receive welfare
benefits. The average years of education are similar across the two groups.
However, this masks substantial heterogeneity. There is a much larger fraction
of higher-educated immigrants than natives, with 36.6 percent and 20.8 per-
cent having more than 12 years of schooling, respectively. This is explained
by studying the full distribution of schooling, as displayed in Figure 3. While
distributions for both immigrants and natives are centered around high-school
completion, immigrants have a more evenly dispersed distribution of educa-
tion levels compared to natives, where the majority have either 11 or 12 years
of education. Immigrants instead have higher shares of individuals with up to
10 years and at least 14 years of education.

Figure 4 displays distributions of years in Sweden and age at the time of
passing exams. There is substantial variation in years since migration, which
peaks at five years before slowly decreasing with time in Sweden. Age distri-
butions are very different across natives and immigrants, with the most com-
mon test-taking ages among natives being just above the legal threshold of
21 years of age. Immigrants, by contrast, arrive at different ages, and their
distribution is more bell-shaped.
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Table 3. Comparison of taxi drivers and non-taxi drivers

Taxi drivers Others
Immigrants  Natives = Immigrants Natives
Male 0.972 0.802 0.483 0.510
(0.165) (0.398) (0.500) (0.500)
Age 36.43 35.03 41.64 43.16
(8.844) (13.56) (10.38) (12.70)
Income 8807.0 12923.6 9057.9 16588.5
(10072.7)  (12193.5)  (11934.7) (15677.3)
No UI Benefits 0.812 0.811 0.864 0.899
(0.390) (0.392) (0.343) (0.301)
No Welfare Benefits 0.510 0.882 0.684 0.934
(0.500) (0.323) (0.465) (0.248)
Years of schooling 11.72 11.74 11.97 11.99
(2.635) (1.708) (2.827) (2.322)
Higher education 0.366 0.208 0.373 0.336
(0.482) (0.406) (0.484) (0.472)
Days in unemployment 74.42 35.00 27.82 12.01
(108.6) (73.79) (70.49) (46.32)
Observations 10,197 16,095 2,481,669 31,206,682

Notes: The table includes the individuals in our main analysis separated by
immigrant status. “Income” is given in average monthly income in SEK. All
variables for taxi drivers refer to two years before passing the written exams.
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Figure 3. Income and education distribution before passing the written exams. Income
and years of education are measured two years before passing the written exams. In-
come is given by annual income in SEK.
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Figure 4. Statistics when taking the first test to become a taxi driver. Individuals with
a time of residency in Sweden of three years or less are excluded due to the restriction
of using a balanced panel in our analysis.

Lastly, Table 4 displays descriptive statistics for the immigrant sample sep-
arated by years since migration. More recent arrivals tend to be younger, have
lower incomes, and are more likely to rely on welfare benefits but are, in con-
trast, more likely to have a post-secondary education.

4 Empirical framework

Our administrative data allow us to track individuals from age 16 or the time
when they immigrated to Sweden. Moreover, we observe precise dates of
written taxi driver’s license exams, allowing us to observe individuals before
and after they pass the required exams. In the following, we use “treatment” to
refer to passing the three required written taxi exams and “treated individuals”
to refer to individuals who have done so. In our main specifications, we use
the panel dimension of our data to compare labor market outcomes between
individuals who pass and those who have yet not passed but will do so later in
the sample period. In Section 6, we also include individuals that never passed
or took the test to become a taxi driver, applying the method of Dube et al.
(2023) to take into account issues relating to heterogeneous treatment effects
in staggered treatment designs.

We apply an event-study design, where the dynamic effect of treatment is
obtained (Angelov, Johansson, and Lindahl, 2016; Kleven, Landais, and S¢-
gaard, 2019). This method has two main benefits. First, it makes potential pre-
trends easier to detect. Second, the full trajectory of the labor market outcomes
can be analyzed. The outcome variable Y;i; denotes labor market outcomes for
individual i, in calendar year x month s and, in event time #. Even though our
main outcome variable is income, we also focus on other relevant measures
of labor market outcomes, such as employment, UI, and welfare benefits. Our
baseline specification includes a balanced panel of individuals that we observe
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Table 4. Descriptive statistics for immigrants depending on years since migration

<Syears 5-10years >10 years All
Male 0.987 0.969 0.955 0.972
0.111) (0.172) (0.207) (0.165)
Age 32.40 34.96 43.27 36.43
(7.630) (7.651) (7.445) (8.844)
Income 6294.7 9845.7 10941.3 8807.0
(8296.6)  (10081.7) (11392.9) (10072.7)
No UI Benefits 0.894 0.780 0.741 0.812
(0.307) (0.414) (0.438) (0.390)
No Welfare Benefits 0.329 0.545 0.707 0.510
(0.470) (0.498) (0.455) (0.500)
Years of schooling 11.86 11.50 11.76 11.72
(2.830) (2.683) (2.281) (2.635)
Higher education 0.433 0.343 0.305 0.366
(0.496) (0.475) 0.461) (0.482)
Observations 3,911 3,277 3,009 10,197

Mean coefficients; sd in parentheses
Notes: The table includes the individuals in our main analysis separated by years
since immigration to Sweden. “Income” is given in average monthly income in SEK.
All variables refer to two years before passing the written exams.
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36 months before passing the written exams and 36 months after. Hence, the
calendar year x month in which the individual passes the third and final re-
quired exam is time t = 0. We include event time dummies for all periods ()
ranging from 36 months prior to the event to 36 months after. The event time
dummy for the period t = —24 is omitted and provides the baseline, i.e., all
effects are relative to the outcome two years before the event. The coefficient
of interest is B and shows the effect of receiving the license on labor market
outcomes (Yir). We therefore run the following regression for individual i,
observed ¢ periods before or after treatment and in calendar year X month s,
separately for natives and immigrants:

Yie = Y, Bi-X[j =11+ A+ A+ Aig+ &isr- (1)
J#=24

We include a full set of indicator variables for gender (4;), calendar year x
month (4,), and age and years since immigration (4;;). We omit years since
immigration for natives. Including a full set of indicator variables is important
to control non-parametrically for life and business cycle trends. We are inter-
ested in identifying B;, the effect of passing the written taxi exams on labor
market outcomes. To do so, the identifying assumption is that the labor market
outcomes of individuals who passed the exams would have evolved in parallel
with those of individuals who have not yet passed the exams. The variation
in age for when they pass the tests is used to identify the effects. This means
that we, at any given calendar year x month, compare individuals with the
same gender, age, and years since migration but at different periods relative to
passing the test.

To keep individuals with zero income in the analysis, we use income in
levels rather than logs as the outcome (Y;y,) in Equation 1. To study percentage
change in income (F;) we follow Kleven, Landais, and Sggaard (2019) and use
the following transformation:

P=p /EYig|1], where Yig=Ai+ A+ Ay @)

5 Results

5.1 Employment and income from taxi firms

We begin by estimating the impact of passing written taxi exams on the likeli-
hood of ever being employed in a taxi firm. This estimation is a test of whether
passing the written exams is predictive of later obtaining a taxi driver’s license
and beginning to work as a taxi driver. Figure 5 displays the effect using 36
months of pre- and post-treatment data. For each month, the estimate indicates
the difference between treatment and control groups in their likelihood of ever
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being employed in a taxi firm. Before passing exams, treatment and control
groups have very similar outcomes, as is to be expected before either group
passes the written taxi exams. Starting in the treatment month, however, panel
(a) shows that immigrants’ taxi firm employment rises sharply, by nearly 20
percentage points relative to the control group. This effect gradually increases
to 60 percentage points after 15 months and ultimately reaches approximately
70 percentage points after 36 months. For natives, panel (a) also shows that
effects are largely similar but with a faster development, where the indicator
for ever having taxi firm employment reaches 60 percentage points after nine
months. This may reflect differences in the ability to find a job at a taxi firm,
even conditional on having a taxi driver’s license, or differences in the ability
to obtain the taxi driver’s license after having passed the written tests.

We next display the evolution of monthly incomes from taxi firms in panel
(b) of Figure 5. For immigrants, taxi incomes rise immediately after passing
written exams, increasing to 7,500 SEK after 12 months. Between 12 and 36
months post-treatment, taxi incomes rise somewhat and remain stable at above
7,500 SEK per month compared to the control group. For natives, the dynamic
effects are somewhat different. Similar to the case with employment, taxi
income rises faster than for immigrants. However, the effect of income reaches
its peak at a lower level of roughly 6,000 SEK 12 months after treatment, after
which it gradually declines to 5,000 SEK after 36 months.

Panels (c) and (d) display two related measures: the share of total monthly
income from taxi firms and an indicator variable for having taxi income as
the largest contributor to total income, respectively. Both panels show that
immigrants experience an increase in these measures of at least 40 percentage
points between 12 and 36 months after treatment. The increase remains at
this level throughout the sample period. Natives, by contrast, experience a
peak at approximately 40 percentage points within the first 12 months, after
which there is a decline over time by ten percentage points. Note that these
are reduced-form estimates that include all individuals who never became taxi
drivers, as per panel (a), or who subsequently left the taxi sector.

We conclude that passing the written taxi exams has a substantial and im-
mediate impact on the likelihood of ever being employed in the taxi sector,
on the level of income derived from taxi firms, as well as the propensity to
have taxi driving as the main employment. Moreover, we note that taxi driv-
ing tends to be a longer-term occupation for immigrants, who show no signs
of leaving the occupation or using it as a stepping-stone to other careers. By
contrast, natives gradually decreased their employment in taxi driving after the
first 12 months, indicating a greater use as a temporary solution.’

51t is possible that some individuals who are employed at taxi firms are not in fact taxi drivers.
For example, individuals may do administrative or managerial work. However, it is unlikely
that the timing of such employment would coincide with passing taxi exams, as such positions
are not covered by occupational licensing.
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Figure 5. Impact of passing written exams on income and employment from taxi firms.
“Accumulated employment as taxi driver” is equal to one if an individual has ever had
income from a taxi firm up until the period in question and zero otherwise. “Taxi as
main employment” is a dummy equal to one if the income from taxi firms is larger
than income from non-taxi firms. In our data, we can see whether individuals were
employed by firms in the taxi sector but not if they were employed as taxi drivers.
However, as shown in the figure, income and employment within these firms increase
substantially when passing the written tests, indicating that they are working as taxi
drivers rather than with something else within the firm. This data limitation also ex-
plains why the treatment group can have a slight negative trend in “income from taxi”
before passing the written exams.
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Table S. Average impact of passing written exams on labor market outcomes

Immigrants Natives

Income Employment Income Employment

Passing 4522 2%k 0.18] %% 2000.5%** 0.135%:**
(36.00) (0.00129) (32.48) (0.000843)

Observations 744,381 744,381 1,174,935 1,174,935

Mean outcome 8956.6 0.575 12576.4 0.755

Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.

Notes: The table shows the regression on labor market outcomes when including
indicator variables for age and year on a balanced panel with individuals included 36
months before and after passing the written exams for the taxi driver license. “Pass-
ing” is the event of passing the exams. Income is income in SEK. All specifications
control for fixed effects for age, year, month, gender, and years since migration (for
immigrants). Observations are individual-by-month. Mean outcome refers to two
years before passing the written exams.

5.2 Employment and income from all sources

Having established a positive effect of passing the written taxi driver’s license
exams on engagement in the taxi labor market, we proceed to study its impact
on overall employment and income. If individuals who access the taxi labor
market would otherwise have found jobs of a similar type as before, we may
find that the overall effect on labor market incomes is negligible despite having
a large effect within the taxi sector.

Table 5 displays our results. Column 1 shows that total labor income in-
creases by 4,522 SEK per month, which is statistically significant at the 1
percent level. This represents a large increase in incomes compared to pre-
treatment levels. Relative to the pre-treatment average of 8,956 SEK, individ-
uals who pass written taxi exams increase their monthly income by 50 percent.
Column 2 shows that immigrants raise their overall employment rate by 18.1
percentage points, where employment is defined as having a positive income
in a given month. Again, this is a large increase relative to the mean outcome
of 57.5 percent two years before treatment.

The next two columns of Table 5 display results for natives. Compared to
immigrants, natives who pass taxi license exams experience a smaller but also
positive effect on average monthly incomes, amounting to 2,000 SEK. Since
natives have higher incomes before passing taxi exams, however, the relative
effect is also smaller. Relative to the mean of 12,576 SEK, the incomes of na-
tives increase by 15.9 percent. Employment rates increase by 13.5 percentage
points on average, a relative increase of 17.8 percent.

Event-study estimates for the impact of access to the taxi labor market on
income are presented graphically in Figure 6. For immigrants in panel (a),
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Figure 6. Impact of passing written exams on labor market outcomes. “Income in
SEK” is income in Swedish Krona on a monthly level. “Income” is income in the
given time period relative to the income two years before passing the test. “Employ-
ment” is equal to one if the individual has an income > 0 in the given time period and
zero otherwise.

differences between treatment and control groups are close to zero and stable
until approximately 12 months before passing the written taxi exams. Subse-
quently, incomes begin to decrease significantly for the treatment group. In the
month before passing written tests, the treatment group has more than 2,500
SEK lower income than the control group, corresponding to a nearly 30 per-
cent decline relative to + = —24 as shown in panel (b). Below, we discuss
possible interpretations and reasons for this divergence from parallel trends.
Moving on to post-treatment outcomes, we observe a sharp increase in
monthly income in the month of passing exams. Incomes continue to rise
monthly until reaching a peak of nearly 5,000 SEK higher than the control
group after 12 months. This effect increases somewhat over the remainder of
the sample period. As there is a clear transition phase during the first post-
treatment year, Table 6 displays regression results exactly 36 months after
treatment to estimate the effects net of this transition. Column 1 indicates that
overall income is 5,865 SEK higher for immigrants after 36 months, com-
pared to the average effect of 4,522 SEK noted above. Panel (b) of Figure 6
displays the event-study estimates for incomes relative to 24 months before
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Table 6. Average impact of passing written exams on labor market outcomes at 36
months after passing the test

Immigrants Natives

Income Employment Income Employment

Passing 5865.5%%** 0.200%** 1805.27%*:* 0.114%:%*
(170.7) (0.00595) (152.4) (0.00419)

Observations 744,381 744,381 1,174,935 1,174,935

Mean outcome 8956.6 0.575 12576.4 0.755

Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.

Notes: The regressions include indicator variables for age, year, month, gender,
and years since migration (for immigrants). “Passing” is the event of passing the
exams. Income is income in SEK. All specifications control for fixed effects for age,
year, month, gender, and years since migration (for immigrants). Observations are
individual-by-month. Mean outcome refers to two years before passing the written
exams.

treatment. The figure shows that between 12 and 36 months after passing ex-
ams, incomes increase by more than 40 percent in the treatment group relative
to not-yet-treated controls. Column 2 of Table 6 indicates that the effects for
employment are 20 percentage points after 36 months, also somewhat higher
than the average effect.

Turning next to natives’ dynamic effects, panel (a) of Figure 6 shows that
natives experience an earlier and more pronounced decrease in income levels
before passing the written taxi exams, visible around the start of the sam-
ple period. The decrease in natives’ incomes reaches a low point of close to
—5,000 SEK in the month prior to passing taxi exams, nearly twice what is
observed for immigrants. However, in relative income in panel (b), natives
and immigrants have a similar negative trend in the 12 months before pass-
ing the tests, indicating that the difference in levels is due to differences in
pre-taxi incomes. Similar to the case for immigrants, incomes for natives in-
crease rapidly post-treatment. After passing the written taxi exams, incomes
rise sharply for several months. After 36 months, column 4 of Table 6 shows
that natives’ incomes are 1,805 SEK higher per month. As seen in Figure
6, natives display a pattern that may be consistent with an Ashenfelter’s dip,
raising the possibility that natives’ incomes would have increased even in the
absence of becoming taxi drivers. Section 5.2 investigates this possibility in
further detail.

Lastly, panel (c) of Figure 6 displays dynamic effects on the probability
of being employed. Interestingly, pre-treatment trends are highly similar in
this outcome across immigrants and natives. However, a larger difference of
approximately ten percentage points appears post-treatment, such that immi-
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grants who pass taxi exams have employment rates that are higher by 20 per-
centage points after 36 months, while natives’ employment rate is higher by
11 percentage points, as shown in Table 6.

Analysis of pre-treatment trends

Taken together, our results suggest that both immigrants and natives seek out
the taxi driver labor market following an adverse shock in the labor market.
After passing taxi exams, both groups see large income increases, with im-
migrants experiencing substantially larger effects. For our estimates to cap-
ture the causal treatment-on-the-treated effect of passing taxi exams, one must
assume that trends in outcomes would have evolved in parallel between the
treatment and control groups in the absence of treatment. While we cannot
test this assumption, the observed divergence of pre-treatment trends between
treatment and control groups indicates that the parallel trends assumption may
be violated in our setting. In this section, we discuss possible causes for the
observed pre-trends, which begin to diverge around 12 months prior to treat-
ment and point to their implications for interpreting our estimates.

One possibility is that the observed negative pre-treatment trends indicate
that the counterfactual outcomes for the treatment group would have been a
continued deterioration relative to the control group, possibly bottoming out
at permanently lower incomes and employment rates. Under this assumption,
our estimates would be an underestimate of the causal effect of passing the
written taxi exams on income since the control group’s outcomes would be
higher than the true counterfactual for the treatment group. Our estimates
would thus provide a lower bound on the causal effect of passing taxi ex-
ams on income. However, it may be implausible to assume that the observed
pre-trends would continue indefinitely in a negative direction, as the unem-
ployed are likely to find other occupations in the absence of becoming taxi
drivers. Nevertheless, as long as incomes are assumed to not fully recover to
the pre-decline levels, our estimates would still represent underestimates of
the treatment effect on the treated.®

We next distinguish between two additional mechanisms that may explain
the negative pre-trends and discuss how they would affect the interpretation
of our estimates. The first mechanism is that diverging pre-trends reflect an-
ticipation effects. Individuals who anticipate switching occupations to taxi
driving need to spend time studying and researching the labor market, leading
to less time or effort spent in their current occupations. They also need to quit
their current jobs, possibly leading to income caps for a period of time before
beginning work as a taxi driver. This anticipation effect can thus be consid-
ered to reflect the investment cost of becoming a taxi driver and constitute part
of the net return of becoming a taxi driver. The gross return, excluding these
investment costs, can then be estimated by suitably excluding observations

6We provide some evidence for this claim later in this section.
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Table 7. Dropping observations 12 months pre-treatment to avoid anticipation effects

Immigrants Natives

Income Employment Income  Employment

Passing 3607.9%** 0.147 %% 680.3%%* 0.103%:%*
(42.63) (0.00152) (37.32) (0.000971)

Observations 632,214 632,214 997,890 997,890

Mean outcome 9017.7 0.583 13086.0 0.773

Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.

Notes: The table shows the regression on labor market outcomes when including
indicator variables for age and year on a balanced panel with individuals included
36 months before and after passing the written exams for the taxi driver license.
Observations 12 months before passing taxi exams are excluded. “Passing” is the
event of passing the exams. Income is income in SEK. All specifications control for
fixed effects for age, year, month, gender, and years since migration (for immigrants).
Observations are individual-by-month. Mean outcome refers to two years before
passing the written exams.

before treatment. We propose to exclude 12 months, which is when we start
to observe diverging pre-trends. Note that if diverging pre-trends are due to
anticipation, the parallel trends assumption appears fulfilled as observed pre-
trends are parallel approximately 12 months prior to treatment. Table 7 shows
that doing so leads to an estimate of average post-treatment income of 3,607
SEK for immigrants, compared to 4,522 SEK in the standard specification.
Thus, while considering anticipation effects decrease our estimated treatment
effect, our estimates remain positive and both economically and statistically
significant. The effect on employment decreases from 20 to 14.7 percentage
points. Similarly, estimates for natives also decrease, with an estimated in-
crease in a monthly income of 680 SEK (down from 1,805 SEK), but a largely
similar effect on employment at 10 percentage points. Hence, estimates for
immigrants are somewhat smaller but remain both economically and statisti-
cally significant when taking anticipation effects into account, while estimates
for natives are more sensitive to this assumption.

The second potential mechanism for negative pre-treatment trends is that in-
dividuals tend to pass the taxi exams following a negative labor market shock,
such as losing their employment. If so, it is plausible that incomes would re-
cover to some extent over time as individuals find new jobs. Individuals who
turn to the taxi labor market would, thus, have seen their labor market out-
comes improve even in the absence of becoming taxi drivers, although it is a
priori unclear to what extent they would be able to recover. This is a version
of Ashenfelter’s dip, a phenomenon in which individuals select into a labor
market program in response to a negative shock, after which their incomes im-
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prove due to mean reversion rather than a causal program effect (Ashenfelter,
1978). We note, however, that the standard Ashenfelter mechanism cannot ex-
plain the pattern of estimates that we observe for immigrants, as immigrants’
incomes rise substantially over pre-treatment levels and thus appear unlikely
to be explained by mean reversion.

Nevertheless, to quantitatively assess the extent to which mean reversion
after job loss could explain the pattern of effects that we observe, we estimate
a separate event-study design. More specifically, we use access to full popula-
tion register data to follow individuals who experience sudden negative income
shocks and study the effect on income dynamics in the subsequent years. The
idea is to observe what occurs when individuals experience sudden labor mar-
ket shocks outside of our sample of taxi drivers. We can then check whether
labor market dynamics following income shocks match the pattern of results
obtained after passing taxi exams. If post-shock incomes quickly recover and
even surpass prior income levels, this would cast doubt on the claim that our
estimates capture the causal effect of access to the taxi labor market. Instead,
it would indicate that other labor market dynamics associated with job loss are
driving our observed effects. To have similar individuals as the ones we have
in our main analysis, we create a sample of non-taxi drivers that we match
our taxi drivers using coarsened exact matching (Blackwell et al., 2009; Iacus,
King, and Porro, 2012). The variables used to match are region of birth, age,
years since migration, and education. This procedure means that we match
taxi drivers in their pre-period (before passing the tests) with individuals who
never took a test to become taxi drivers.

Using yearly data on income, we define an income shock as the year during
which an individual has income below a threshold of approximately 100,000
SEK after having had an income above that level for at least five consecutive
years.7 We exclude women since taxi drivers are, in general, men (see Table
3), and we further restrict attention to individuals aged 20 to 60 years old
to avoid identifying retirements. We estimate event-study models using the
income shock as the event using the same methodology described in Section
4 but using yearly data.

Figure 7 displays our results with relative income as the outcome. We find
that the income shock is associated with long-term adverse effects on income.
One year after the shock, individuals have substantially lower incomes than
the pre-shock level, approximately 85 percent lower. This effect persists for
several years. Five years later, incomes remain more than 20 percent lower
than in the control group. The impact of the income shock is similar for immi-
grants and natives in relative terms (panel a), but the short-run negative impact
in SEK is slightly larger for natives (panel b). In the year of the shock, incomes

TThis level corresponds to two price base amounts, a fixed figure determined annually by the
Swedish government, used in calculations for various social benefits, taxes, and pensions. This
can be compared to the median yearly income in 2017, which amounted to 360,000 SEK.
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Figure 7. Effect of job loss on income. These graphs show the loss in income after a
job loss (defined as going from an income above two price base amounts for at least 5
years to an income less than two price base amounts in a succeeding year). Individuals
within the age range of 20 to 60 are included. The figures are not restricted to taxi
drivers but rather a matched sample of individuals.

drop sharply and slowly recover over time. Yet, even five years later, incomes
remain over 20 percent lower. These results thus stand in sharp contrast to
what we observe for individuals who pass the written taxi exams. While our
taxi estimates indicate that incomes quickly rise above the previous mean in-
comes, the effects of job loss are negative even 5 years later.

The results in Figure 7 indicate that individuals who are subject to an ad-
verse labor market shock tend to experience long-term earnings losses and, on
average, do not recover or come close to surpassing previous income levels
in the way observed for taxi drivers. Therefore, it appears unlikely that indi-
viduals who pass the written taxi exams would have experienced the observed
increases in income in the absence of treatment. Indeed, Figure 7 implies that
our estimates are a lower bound for the causal effect of passing taxi exams, as
the true counterfactual is to have an income that is lower than what we observe
in the control group.

5.3 Usage of social insurance systems

In this section, we estimate how access to the taxi labor market affects the
usage of the social insurance system using data at yearly intervals. We use
two outcomes. The first is an indicator taking value one if an individual re-
ceives neither social welfare transfers nor housing subsidies, both of which are
means-tested and zero otherwise. The second is an indicator of not receiving
unemployment insurance (UI) benefits in a given month. Since unemployment
insurance is partly driven by income and contributions to the UI system, we
separately analyze such benefits as they have a more direct link to our out-
come.
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Table 8. Average impact of passing written exams on welfare and Ul benefits

Immigrants Natives
No UI No Welfare No UI No Welfare
Benefits Benefits Benefits Benefits
Passing 0.00483 0.0377%**  .0.0134%**%  (.0220%**
(0.00404)  (0.00448) (0.00298) (0.00219)
Observations 72,898 72,898 117,299 117,299
Mean outcome 0.804 0.508 0.801 0.883

Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.

Notes: The table shows the regression on welfare and UI benefits when including
indicator variables for age and year on a balanced panel with individuals included 3
years before and after passing the written exams for the taxi driver license. “Passing”
is the event of passing the exams. Income is income in SEK. All specifications
control for fixed effects for age, year, month, gender, and years since migration (for
immigrants). Observations are individual-by-month. Mean outcome refers to two
years before passing the written exams.

Columns 1 and 3 of Table 8 show our results for Ul benefits. For immi-
grants, we find that they are no less likely (in terms of statistical significance)
to receive Ul benefits on average in the three years after passing taxi exams,
while natives increase their use of Ul by 1.3 percentage points. The dynamic
effects reported in panel (a) of Figure 8 show that before passing exams, Ul
usage increases for both groups in the year before treatment. In the treat-
ment year, usage increases by at least 10 percentage points. This corresponds
well with the observed pre-treatment trends in employment rates, which de-
clined similarly for both groups, as seen in panel (c) of Figure 6. After passing
taxi exams, however, both immigrants and natives rapidly reduced their usage
of UI benefits. Focusing on the long-run effect three years after treatment,
Columns 1 and 3 of Table 9 indicate that both immigrants and natives are
significantly less likely to receive UI benefits, with a decrease of 8.5 and 5.8
percentage points, respectively.

Columns 2 and 4 of Table 8 show our results on receiving means-tested
transfers. Two years before passing the written taxi exams, 50 percent of im-
migrants did not receive any means-tested welfare benefits. After treatment,
this is increased by 3.8 percentage points, corresponding to an increase of 7.5
percent. Among natives, the pre-treatment usage of means-tested social wel-
fare is considerably lower, as 88 percent receive no benefits. This is further in-
creased by 2.2 percentage points after passing taxi exams. Panel (b) of Figure
8 shows corresponding event-study estimates. Interestingly, there are only mi-
nor trends in pre-treatment usage of welfare benefits among both immigrants
and natives. After treatment, however, the share of individuals who receive no
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Figure 8. Impact of passing written exams on welfare benefits. “Not receiving welfare
benefits” is equal to one if an individual does not receive means-tested welfare or
housing subsidies in a given month and zero otherwise. “Not receiving unemployment
benefits” is equal to one if an individual does not receive UI benefits in a given month
and zero otherwise. The omitted category is two years before passing the written
exams.

Table 9. Average impact of passing written exams on welfare and Ul benefits at 3
years after passing the test

Immigrants Natives

No UI No Welfare No UI No Welfare
Benefits Benefits Benefits Benefits

Passing 0.0854**x  (,125%**  (0.0576%**  (0.0456%**
(0.00626) (0.00734) (0.00457) (0.00358)

Observations 72,898 72,898 117,299 117,299

Mean outcome 0.804 0.508 0.801 0.883

Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.

Notes: The regressions include indicator variables for age, year, gender, and years
since migration (for immigrants). “Passing” is the event of passing the exams.
Income is income in SEK. All specifications control for fixed effects for age,
year, month, gender, and years since migration (for immigrants). Observations are
individual-by-year. Mean outcome refers to two years before passing the written
exams.
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Figure 9. Effects of passing written exams on income by years since immigration.
Figures display the income effect for immigrants with between 3 and 5 years in Swe-
den when passing the test (a) and more than 5 years in Sweden when passing the test

(b).

welfare benefits rises rapidly, most notably among immigrants. Table 9 shows
that immigrants are 12.5 percentage points more likely not to receive welfare
benefits after three years, an increase of 25 percent over the pre-treatment av-
erage. Natives also see a larger effect at 4.6 percentage points, corresponding
to an increase of 5 percent.

5.4 Heterogeneous effects

The results in Section 5.2 indicate that the immigrants who gain access to the
taxi labor market see substantial gains in income, with a smaller effect visible
for natives. In this section, we investigate whether there are other heteroge-
neous effects of treatment, specifically concerning education and length of
residence in Sweden.

Figure 9 displays our results for immigrants split by those who are recent ar-
rivals and have been in Sweden for 3 to 5 years in panel (a) and those who have
been in the country for more than five years in panel (b). The panels display
marked differences in outcomes. For recent arrivals, pre-treatment trends in
income are small and display only a minor income decline in the months lead-
ing up to passing exams. By contrast, panel (b) shows that the pre-treatment
decline in income that we observe in the full sample is driven by immigrants
who have been in Sweden for at least five years. Interestingly, post-treatment
incomes are substantially larger among recent arrivals, with estimates indicat-
ing that monthly incomes are twice as high in this group compared to those
with more experience in Sweden.

Table 10, column 1 displays regression output for the heterogeneity, which
indicates that average post-treatment incomes are 1,958 SEK smaller for in-
dividuals who have been in Sweden 10 years longer, relative to a baseline
estimated income increase of 7,913 SEK. Column 2 shows that the same pat-
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Table 10. Average impact of passing written exams on labor market outcomes rela-
tive to years since immigration

Immigrants

Income Employment

Passing 7913.2%%* 0.316%**
(56.04) (0.00204)
Event x Years since migration -195.8%**  -0.00778%**
(4.926) (0.000159)
Years since migration 334.0%%* 0.0127%%*%*
(3.850) (0.000137)
Observations 744,381 744,381
Mean outcome 8956.6 0.575

Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.

Notes: The regressions include indicator variables for age, year, gender, and years
since migration (for immigrants). Income is income in SEK. All specifications
control for fixed effects for age, year, month, gender, and years since migration (for
immigrants). Observations are individual-by-month. Mean outcome refers to two
years before passing the written exams.

tern holds for employment, as immigrants who have 10 years of experience
in Sweden have a 7.8 percentage point lower effect on employment. Table
11 displays our results when looking at social insurance usage. Recent ar-
rivals are less likely to be eligible for UI benefits, which likely explains that
treatment decreases reliance on Ul more for immigrants who have been in the
country for a longer period. By contrast, the usage of welfare transfers fol-
lows the same pattern as labor market outcomes. The baseline effect on the
likelihood of not receiving welfare transfers is 27.7 percentage points, which
is reduced by 11 percentage points for individuals who arrive 10 years earlier.
This result is consistent with returns to taxi driving being the largest for those
with weaker outside options in the labor market, such as recent arrivals who
tend to have weaker language skills, social networks, and formally recognized
qualifications.

Next, we investigate the heterogeneous effects of education. To do so, we
define a dummy, taking value one for individuals that have completed an ed-
ucation comparable to more than 12 years of school. Hence, this variable
captures post-secondary education. Figure 10, panel (a) displays our results
for immigrants. Both higher and lower-educated immigrants display simi-
lar dynamics up to one year after treatment, at which point the incomes of
higher-educated immigrants increase relatively more. Table 12 shows that
higher-educated immigrants earn a significantly higher income of 371 SEK per
month, 8.5 percent higher than the low-education effect of 4,369 SEK. This

197



Table 11. Average impact of passing written exams on welfare and Ul benefits
relative to years since immigration

Immigrants
No UI Benefits No Welfare Benefits

Passing -0.0827 % 0.270%**

(0.00574) (0.00703)
Event x Years since migration 0.00464%** -0.011 1***

(0.000468) (0.000515)
Years since migration -0.00790%*%* 0.0273#%*

(0.000383) (0.000434)
Observations 72,898 72,898
Mean outcome 0.804 0.508

Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.

Notes: The regressions include indicator variables for age, year, gender, and years
since migration (for immigrants). Income is income in SEK. All specifications
control for fixed effects for age, year, month, gender, and years since migration (for
immigrants). Observations are individual-by-year. Mean outcome refers to two
years before passing the written exams.

result is interesting since it indicates that wages are highest among those im-
migrants who would presumably be able to earn higher incomes in other, more
skilled professions, given their level of education. This stands in contrast with
results from the same specification on the native sample. For natives, panel
(b) of Figure 10, as well as column 3 of Table 12, show that higher-educated
natives earn significantly less than their lower-educated counterparts. Table
13 repeats the analysis using welfare and Ul benefits as outcomes, showing
a statistically significant heterogeneous effect only for high-income natives’
usage of welfare benefits.

The finding that more educated natives earn less than their lower-educated
counterparts indicates that there is an earnings penalty for entering a lower-
skilled occupation, such as taxi driving, instead of one that requires post-
secondary schooling. The fact that highly educated immigrants do not ex-
perience this wage penalty indicates that higher-education degrees acquired
abroad are difficult to use effectively in the Swedish labor market. The find-
ing that higher-educated immigrants earn more than both higher-educated na-
tives and lower-educated immigrants is in line with the phenomenon of “over-
educated” immigrants who turn to low-skill occupations due to difficulties in
transferring their foreign human capital to the host country.
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Figure 10. Effects passing written exams on income by type of education. “Low
education” means 12 years of education or less, and “high education” means more than
12 years of education. 12 years corresponds to Swedish high school. The distribution
of years of education among natives and immigrants is shown in figure 3.

Table 12. Average impact of passing written exams on labor market outcomes rela-
tive to the level of education

Immigrants Natives

Income Employment Income Employment

Passing 4369.2%** 0.180%** 2107.8%** 0.13]%%*
(41.47) (0.00149) (34.22) (0.000936)
Event x Education 371.7%** 0.00356* -428.4%** 0.0153%**
(59.57) (0.00212) (64.40) (0.00163)
Education 300.8%#3%* 0.0114%%* -308.7%%%  _0.0250%*:*
(41.44) (0.00170) (47.98) (0.00132)
Observations 744,381 744,381 1,174,935 1,174,935
Mean outcome 8956.6 0.575 12576.4 0.755

Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.

Notes: The regressions include indicator variables for age, year, month, gender,
and years since migration (for immigrants). “Passing” is the event of passing the
exams. Income is income in SEK. All specifications control for fixed effects for age,
year, month, gender, and years since migration (for immigrants). Observations are
individual-by-month. Mean outcome refers to two years before passing the written
exams. Education is an indicator variable equal to one if having more than 12 years
of education and zero otherwise.
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Table 13. Average impact of passing written exams on welfare and Ul benefits
relative to the level of education

Immigrants Natives
No UI No Welfare No UI No Welfare
Benefits Benefits Benefits Benefits
Passing 0.00183 0.0379***  -0.0140%**  (0.0245%**
(0.00467) (0.00523) (0.00339) (0.00253)
Event x Education 0.00663 -0.00476 0.00340 -0.00821 *3*
(0.00607) (0.00712) (0.00501) (0.00377)
Education 0.00926**  0.0429%**  (0.0454***  (0.0166%***
(0.00465) (0.00558) (0.00387) (0.00303)
Observations 72,898 72,898 117,299 117,299
Mean outcome 0.804 0.508 0.801 0.883

Standard errors in parentheses, * p < 0.1, ** p < 0.05, *** p < 0.01.

Notes: The regressions include indicator variables for age, year, month, gender,
and years since migration (for immigrants). ‘“Passing” is the event of passing the
exams. Income is income in SEK. All specifications control for fixed effects for
age, year, month, gender, and years since migration (for immigrants). Observations
are individual-by-year. Mean outcome refers to two years before passing the
written exams. Education is an indicator variable equal to one if having more than
12 years of education and zero otherwise.
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Figure 11. Impact of passing written exams (January—April). The figures show the
same regressions as Figure 6 but only for individuals passing the tests between January
and April.

6 Robustness checks

In Section 3, we describe how our spell-level data are adjusted to create a
monthly income measure that avoids a common practice of employers report-
ing year-long employment spells rather than specifying exact dates. To test
for the robustness of this adjustment, we next use the unadjusted data on the
subset of individuals who passed their written taxi exams during the first four
months of the year, January to April. For this group, misreporting of incomes
will play a smaller role as there is less scope for employers to erroneously pre-
date employment spells. Thus, by comparing results in this group with those
of the full sample with adjusted income data we may ascertain if our adjust-
ments have an impact on outcomes. Figure 11 displays our results. Comparing
panels (a) through (c) shows that income and employment trends follow highly
similar patterns in this subgroup compared to the full sample in which we ad-
just incomes. This is reassuring as it indicates that our results are not due to
our adjustments of employment-spell data.

Recent advances in difference-in-differences and event-study methodology
have highlighted certain specification issues inherent to these models. In
particular, bias may arise with a staggered treatment design combined with
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heterogeneous or dynamic treatment effects. The core of the problem with
standard methods lies in the control group being incorrectly specified. For
staggered treatments, Goodman-Bacon (2021) shows that the two-way fixed
effects estimator is a weighted average of 4 different types of comparisons.
One type of comparison uses already treated observations as a control group,
even though their outcomes may still be dynamically affected by the treatment.
Several estimators have been developed in recent years to address the poten-
tial biases of standard methods, including the local projections difference-in-
differences (LPDID) estimator of Dube et al. (2023). The LPDID estimator is
substantially more computationally efficient than most alternatives, making it
especially suitable in our setting given the large number of observations. The
estimator is also numerically equivalent to the one proposed by Callaway and
Sant’Anna (2021) under a specific reweighing of the data, which we apply in
our models (Dube et al., 2023).

Figure 6 displays our results for income and employment outcomes using
the LPDID estimator in which controls include never-treated individuals. We
first note that there is a positive level shift in all estimates relative to our base-
line results. This is due to LPDID using the month prior to treatment as the
omitted category, while our baseline models use t — 24 months. For immi-
grants in panel (a), pre-treatment pattern is very similar to our results in Fig-
ure 6. Post-treatment outcomes are also similar: incomes rise rapidly starting
in the month of passing exams and reach a peak between 12 and 24 months
later. Compared to our baseline model, however, incomes show a somewhat
decreasing trend between 24 and 36 months after treatment. Nevertheless, in-
comes for those who passed the taxi exams remained substantially higher in
levels throughout the sample period.

The pattern of results differs more for natives, however, as shown in panel
(b). Here, estimates indicates that while natives’ incomes do rise after passing
the written taxi exams, they peak at a lower level and never exceed pre-exam
earnings. Similar to the case with immigrants, estimates show a declining
trend over time which is not observed in our baseline models. In fact, natives’
income levels are somewhat lower after 36 months compared to the pre-period.
This may be due to the use of never-treated individuals in the control group,
which over time experience a stronger income trend and therefore catch up to
the treated individuals.

Panels (c) and (d) display our results using employment as the outcome.
Compared to our baseline model, immigrants display a small positive pre-taxi
trend in employment, albeit a weak one compared to the substantial increase
in employment post-treatment. Post-treatment results for both immigrants and
natives are very similar to what our baseline results. Interestingly, therefore,
the LPDID estimator indicates that natives increase their employment rates
significantly over time compared to the control group, even though income
levels are stagnant or even decrease. Overall, applying a robust event-study
estimator, we find similarly large and positive effects for immigrants, albeit
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Figure 12. Impact of passing written exams on labor market outcomes including never
treated. Event-study graphs based on the linear projection difference-in-differences
estimator of Dube et al. (2023) using never-treated individuals as controls. The month
prior to passing the written taxi exams is normalized to zero. “Income” is given in
SEK. “Employment” is equal to one if the individual has an income > 0 in a given

month, and zero otherwise.
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with indications that the effect is attenuated somewhat over time. By contrast,
the results for natives suggest that their returns to taxi driving are much smaller
than for immigrants.

7 Conclusions

Despite difficulties faced by many immigrants in finding employment in high-
income countries, certain sectors of the economy accommodate large shares of
immigrants into their workforce. This paper focuses on one such sector—taxi
driving—and estimates the impact of access to the taxi labor market sepa-
rately for non-Western immigrants and native-born Swedes. To do so, we use
individual-level data on written taxi exams as a determinant of who has access
to the taxi labor market. We then apply an event-study design to study individ-
uals who pass the necessary written exams required to obtain a taxi license.

Our results indicate that taxi driving plays a different role for immigrants
and natives. Immigrants see large and persistently positive effects on their
monthly incomes, with average relative increases of 50 percent over pre-taxi
income levels. In addition, immigrants who pass the taxi driver exams become
substantially less likely to rely on means-tested welfare benefits. Natives ex-
perience smaller effects on income relative to their pre-taxi averages, but still
have higher rates of employment.

Moreover, our results indicate that selection into taxi driving coincides with
declining labor market outcomes starting roughly 12 months prior to passing
taxi exams. We discuss the implications for the parallel trends assumption as
well as for interpretation of our estimates as causal, arguing that our pattern of
results is unlikely to have occurred in the absence of individuals entering the
taxi labor market. Estimates are not driven by the poor pre-treatment incomes
artificially amplifying post-treatment effects as results are robust to dropping
12 months of observations before passing exams. Mean reversion is also un-
likely to explain our results: a separate event study on a matched sample shows
that individuals who experience a negative income shock have persistently
lower incomes in the subsequent five years. By contrast, our results indicate
that individuals catch up to and surpass their previous incomes. Indeed, both
of these robustness tests indicate that our estimates represent lower bounds on
the causal effect of passing taxi exams.

The fact that we observe substantially larger effects for immigrants, both
in absolute and relative terms, is consistent with outside options in the labor
market being very different across these groups. Whereas taxi driving consti-
tutes one occupation among many for natives, the alternatives for immigrants
appear to be fewer, thus yielding larger effects when compared to their relative
control groups. Analysis of heterogeneous effects supports this hypothesis, as
effects are largest for recently-arrived immigrants, who have less experience
and location-specific skills. Moreover, many more highly educated individuals
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take up taxi driving among immigrants than natives. Highly educated immi-
grants have higher post-taxi earnings compared to lower-educated immigrants,
while the opposite is true for natives. We take this to indicate that outside op-
tions are generally lower for highly educated immigrants, compared to highly
educated natives, in line with studies finding foreign-acquired human capital
having lower economic returns (Friedberg, 2000).

Applying the recent event-study methodology of Dube et al. (2023) shows
that our results for immigrants are robust to issues such as heterogeneity in
treatment effects and using never-treated individuals as controls. However,
these results indicate that the standard event-study estimates may be exagger-
ated with regard to natives’ incomes. The fact that natives who enter the taxi
sector regain or potentially surpass their pre-treatment income levels indicates
that the taxi labor market represents an opportunity to cope with adverse labor
market shocks for this group. In addition, this result further bolsters the di-
vergence in treatment effects across immigrants and natives, highlighting the
particular importance of this labor market for non-Western immigrants.

Taken together, our results indicate that the taxi labor market may represent
a substantially positive earnings opportunity, especially for immigrants but
also natives who experience declining labor outcomes. Moreover, the taxi
sector also likely entails a positive fiscal effect, as higher incomes increase tax
contributions and the lower use of social insurance systems decreases fiscal
costs.

205



References

Adermon, Adrian and Lena Hensvik (2022). “Gig-jobs: Stepping stones or
dead ends?”’ Labour Economics 76, 102—-171.

Amuedo-Dorantes, Catalina, Esther Arenas-Arroyo, and Almudena Sevilla
(2020). “Labor market impacts of states issuing of driver’s licenses to un-
documented immigrants”. Labour Economics 63, 101805.

Angelov, Nikolay, Per Johansson, and Erica Lindahl (2016). “Parenthood and
the gender gap in pay”. Journal of Labor Economics 34.3, 545-579.
Angrist, Joshua D, Sydnee Caldwell, and Jonathan V Hall (2021). “Uber ver-

sus taxi: A driver’s eye view”. American Economic Journal: Applied Eco-
nomics 13.3, 272-308.

Ashenfelter, Orley (1978). “Estimating the effect of training programs on earn-
ings”. Review of Economics and Statistics, 47-57.

Aslund, Olof, Lena Hensvik, and Oskar Nordstrom Skans (2014). “Seeking
similarity: How immigrants and natives manage in the labor market”. Jour-
nal of Labor Economics 32.3, 405-441.

Baum, Charles L (2009). “The effects of vehicle ownership on employment”.
Journal of Urban Economics 66.3, 151-163.

Bekken, Jon-Terje (2005). Experiences with regulatory changes of the taxi
industry. 9th conference in competition and ownership in land transport,
https : // thredbo - conference - series . org / downloads / thredbo9 _ papers /
thredbo9-workshopD-Bekken.pdf [Retrieved: 2022-01-31].

Berger, Thor, Chinchih Chen, and Carl Benedikt Frey (2018). “Drivers of
disruption? Estimating the Uber effect”. European Economic Review 110,
197-210.

Blackwell, Matthew, Stefano Iacus, Gary King, and Giuseppe Porro (2009).
“cem: Coarsened exact matching in Stata”. The Stata Journal 9.4, 524-546.

Briicker, Herbert, Albrecht Glitz, Adrian Lerche, and Agnese Romiti (2021).
“Occupational recognition and immigrant labor market outcomes”. Journal
of Labor Economics 39.2, 497-525.

Cairns, Robert D. and Catherine Liston-Heyes (1996). “Competition and reg-
ulation in the taxi industry”. Journal of Public Economics 59.1, 1-15.

Callaway, Brantly and Pedro HC Sant’ Anna (2021). “Difference-in-differences
with multiple time periods”. Journal of Econometrics 225.2, 200-230.

206



Camerer, Colin, Linda Babcock, George Loewenstein, and Richard Thaler
(1997). “Labor supply of New York City cabdrivers: One day at a time”.
The Quarterly Journal of Economics 112.2, 407-441.

Chapman, Bruce J and Robyn R Iredale (1993). “Immigrant qualifications:
Recognition and relative wage outcomes”. International Migration Review
27.2,359-387.

Cho, Heepyung (2022). “Driver’s license reforms and job accessibility among
undocumented immigrants”. Labour Economics 76, 102174.

Dawn (2013). For many UK immigrants degrees are a ‘taxi’ to nowhere. https:
/[I'www.dawn.com/news/1057624 [Retrieved 2022-06-02].

Dube, Arindrajit, Daniele Girardi, Oscar Jorda, and Alan M Taylor (2023).
“A local projections approach to difference-in-differences event studies”.
Working Paper 31184. NBER.

Ek, Simon, Mats Hammarstedt, and Per Skedinger (2020). “Enkla jobb och
kunskaper i svenska-nycklar till integration?”” SNS.

Eriksson, Stefan (2010). Utrikes fodda pa den svenska arbetsmarknaden. Bi-
laga 4 till Langtidsutredningen 2011: Vigen till arbete: Arbetsmarknad-
spolitik, utbildning och arbetsmarknadsintegration. SOU 2010:88.

Farber, Henry S (2005). “Is tomorrow another day? The labor supply of New
York City cabdrivers”. Journal of Political Economy 113.1, 46-82.

Fasani, Francesco, Tommaso Frattini, and Luigi Minale (2022). “(The struggle
for) refugee integration into the labour market: Evidence from Europe”.
Journal of Economic Geography 22.2, 351-393.

Frattini, Tommaso and Piero Bertino (2023). “7th Migration Observatory Re-
port: Immigrant integration in Europe”. Amici del Centro Studi Luca d’Agliano.

Friedberg, Rachel M (2000). “You can’t take it with you? Immigrant assim-
ilation and the portability of human capital”. Journal of Labor Economics
18.2,221-251.

Gautier, Pieter A and Yves Zenou (2010). “Car ownership and the labor market
of ethnic minorities”. Journal of Urban Economics 67.3, 392—403.

Gomez, Rafael, Morley Gunderson, Xiaoyu Huang, and Tingting Zhang (2015).
“Do immigrants gain or lose by occupational licensing?” Canadian Public
Policy 41.Supplement 1, S80-S97.

Goodman-Bacon, Andrew (2021). “Difference-in-differences with variation in
treatment timing”. Journal of Econometrics 225.2, 254-277.

Gurley, Tami and Donald Bruce (2005). “The effects of car access on employ-
ment outcomes for welfare recipients”. Journal of Urban Economics 58.2,
250-272.

207



Hickner, Jonas and Sten Nyberg (1995). “Deregulating taxi services: a word
of caution”. Journal of Transport Economics and Policy, 195-207.

Iacus, Stefano, Gary King, and Giuseppe Porro (2012). “Causal inference
without balance checking: Coarsened exact matching”. Political Analysis
20.1, 1-24.

Kleven, Henrik, Camille Landais, and Jakob Egholt Sggaard (2019). “Chil-
dren and gender inequality: Evidence from Denmark”. American Economic
Journal: Applied Economics 11.4, 181-209.

Kugler, Adriana D and Robert M Sauer (2005). “Doctors without borders? Re-
licensing requirements and negative selection in the market for physicians”.
Journal of Labor Economics 23.3, 437-465.

Ohlson, Mikael (2008). “Essays on Immigrants and Institutional Change in
Sweden”. PhD thesis. Vixjo University Press.

Ong, Paul M (2002). “Car ownership and welfare-to-work™. Journal of Policy
Analysis and Management 21.2, 239-252.

Raphael, Steven and Lorien Rice (2002). “Car ownership, employment, and
earnings”. Journal of Urban Economics 52.1, 109-130.

Slavnic, Zoran and Susanne Urban (2018). “Meandering rides of the Swedish
taxi industry: Flourishing entrepreneurship or ethnic segmentation?” Inter-
national Journal of Sociology and Social Policy 38.5-6, 444-458.

SOU (2010). Att skapa arbeten—Loner; anstdllningsskydd och konkurrens—
Bilaga 5-7 till Langtidsutredningen 2011.

Statistics Sweden (2017). The Swedish Occupational Register with statistics
2017. https://www.scb.se/contentassets/1fe7f957920f4eaf97bddcc027055312/
am0208_2017a01_sm_am33sm1901.pdf [Retrieved: 2022-01-31].

Svenska taxiforbundet (2017). Branschliiget: En rapport fran Svenska taxifor-
bundet. https ://www . taxiforbundet . se / wp - content/uploads /2017/10/
stfbranschlgetwebben2017.pdf [Retrieved: 2022-01-31].

Swedish Competition Authority (2018). Konkurrensen i Sverige 2018. Rap-
port 2018:1, Kapitel 26 Taximarknaden, Konkurrensverket, Stockholm, https:
/Iwww.konkurrensverket.se/informationsmaterial/rapportlista’konkurrensen-
i-sverige-2018/ [Retrieved: 2022-01-31].

Swedish Transport Agency (2021). Ansokan om taxiforarlegitimation. https:
/Mtransportstyrelsen.se/sv/vagtrafik/Yrkestrafik/Taxi/Taxiforarlegitamation/
Ansokan-om-taxiforarlegitimation-/ [Retrieved: 2022-01-31].

Sweetman, Arthur, James Ted McDonald, and Lesleyanne Hawthorne (2015).
“Occupational regulation and foreign qualification recognition: An overview”.
Canadian Public Policy.

Tani, Massimiliano (2017). “Local signals and the returns to foreign educa-
tion”. Economics of Education Review 61, 174—190.

208



Xu, Li (2012). Who drives a taxi in Canada? Citizenship and Immigration
Canada Ottawa, ON.

209






Economic Studies

1987:1

1989:1

1989:2

1989:3

1989:4

1990:1

1990:2

1991:1

1992:1

1992:2

1992:3

12

13

14

15

16

17

Haraldson, Marty. To Care and To Cure. A linear programming approach to national
health planning in developing countries. 98 pp.

Chryssanthou, Nikos. The Portfolio Demand for the ECU. A Transaction Cost
Approach. 42 pp.

Hansson, Bengt. Construction of Swedish Capital Stocks, 1963-87. An Application of
the Hulten-Wykoff Studies. 37 pp.

Choe, Byung-Tae. Some Notes on Utility Functions Demand and Aggregation. 39
PP-

Skedinger, Per. Studies of Wage and Employment Determination in the Swedish
Wood Industry. 89 pp.

Gustafson, Claes-Hakan. Inventory Investment in Manufacturing Firms. Theory and
Evidence. 98 pp.

Bantekas, Apostolos. The Demand for Male and Female Workers in Swedish
Manufacturing. 56 pp.

Lundholm, Michael. Compulsory Social Insurance. A Critical Review. 109 pp.
Sundberg, Gun. The Demand for Health and Medical Care in Sweden. 58 pp.

Gustavsson, Thomas. No Arbitrage Pricing and the Term Structure of Interest Rates.
47 pp.

Elvander, Nils. Labour Market Relations in Sweden and Great Britain. A Com-
parative Study of Local Wage Formation in the Private Sector during the 1980s. 43

PpP-
Dillén, Mats. Studies in Optimal Taxation, Stabilization, and Imperfect Competition.
1993. 143 pp.

Banks, Ferdinand E.. A Modern Introduction to International Money, Banking and
Finance. 1993. 303 pp.

Mellander, Erik. Measuring Productivity and Inefficiency Without Quantitative
Output Data. 1993. 140 pp.

Ackum Agell. Susanne. Essays on Work and Pay. 1993. 116 pp.
Eriksson, Claes. Essays on Growth and Distribution. 1994. 129 pp.

Banks, Ferdinand E.. A Modern Introduction to International Money, Banking and
Finance. 2nd version, 1994. 313 pp.



18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

Apel, Mikael. Essays on Taxation and Economic Behavior. 1994. 144 pp.

Dillén, Hans. Asset Prices in Open Monetary Economies. A Contingent Claims
Approach. 1994. 100 pp.

Jansson, Per. Essays on Empirical Macroeconomics. 1994. 146 pp.

Banks, Ferdinand E.. A Modern Introduction to International Money, Banking, and
Finance. 3+ version, 1995. 313 pp.

Dufwenberg, Martin. On Rationality and Belief Formation in Games. 1995. 93 pp.
Lindén, Johan. Job Search and Wage Bargaining. 1995. 127 pp.
Shahnazarian, Hovick. Three Essays on Corporate Taxation. 1996. 112 pp.

Svensson, Roger. Foreign Activities of Swedish Multinational Corporations. 1996.
166 pp.

Sundberg, Gun. Essays on Health Economics. 1996. 174 pp.

Sacklén, Hans. Essays on Empirical Models of Labor Supply. 1996. 168 pp.
Fredriksson, Peter. Education, Migration and Active Labor Market Policy. 1997. 106 pp.
Ekman, Erik. Household and Corporate Behaviour under Uncertainty. 1997. 160 pp.
Stoltz, Bo. Essays on Portfolio Behavior and Asset Pricing. 1997. 122 pp.

Dahlberg, Matz. Essays on Estimation Methods and Local Public Economics. 1997. 179
PP-

Kolm, Ann-Sofie. Taxation, Wage Formation, Unemployment and Welfare. 1997. 162
PP-

Boije, Robert. Capitalisation, Efficiency and the Demand for Local Public Services. 1997.
148 pp.

Hort, Katinka. On Price Formation and Quantity Adjustment in Swedish Housing
Markets. 1997. 185 pp.

Lindstrom, Thomas. Studies in Empirical Macroeconomics. 1998. 113 pp.

Hemstrom, Maria. Salary Determination in Professional Labour Markets. 1998. 127 pp.
Forsling, Gunnar. Utilization of Tax Allowances and Corporate Borrowing. 1998. 96 pp.
Nydahl, Stefan. Essays on Stock Prices and Exchange Rates. 1998. 133 pp.

Bergstrom, Pal. Essays on Labour Economics and Econometrics. 1998. 163 pp.



40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

Heiborn, Marie. Essays on Demographic Factors and Housing Markets. 1998. 138 pp.
Asberg, Per. Four Essays in Housing Economics. 1998. 166 pp.

Hokkanen, Jyry. Interpreting Budget Deficits and Productivity Fluctuations. 1998. 146
PP-

Lunander, Anders. Bids and Values. 1999. 127 pp.
EkI6f, Matias. Studies in Empirical Microeconomics. 1999. 213 pp.

Johansson, Eva. Essays on Local Public Finance and Intergovernmental Grants. 1999.
156 pp.

Lundin, Douglas. Studies in Empirical Public Economics. 1999. 97 pp.

Hansen, Sten. Essays on Finance, Taxation and Corporate Investment. 1999. 140 pp.
Widmalm, Frida. Studies in Growth and Household Allocation. 2000. 100 pp.
Arslanogullari, Sebastian. Household Adjustment to Unemployment. 2000. 153 pp.
Lindberg, Sara. Studies in Credit Constraints and Economic Behavior. 2000. 135 pp.

Nordblom, Katarina. Essays on Fiscal Policy, Growth, and the Importance of Family
Altruism. 2000. 105 pp.

Andersson, Bjorn. Growth, Saving, and Demography. 2000. 99 pp.
Aslund, Olof. Health, Immigration, and Settlement Policies. 2000. 224 pp.

Bali Swain, Ranjula. Demand, Segmentation and Rationing in the Rural Credit Markets
of Puri. 2001. 160 pp.

Lofqvist, Richard. Tax Avoidance, Dividend Signaling and Shareholder Taxation in an
Open Economy. 2001. 145 pp.

Vejsiu, Altin. Essays on Labor Market Dynamics. 2001. 209 pp.

Zetterstrom, Erik. Residential Mobility and Tenure Choice in the Swedish Housing
Market. 2001. 125 pp.

Grahn, Sofia. Topics in Cooperative Game Theory. 2001. 106 pp.

Laséen, Stefan. Macroeconomic Fluctuations and Microeconomic Adjustments. Wages,
Capital, and Labor Market Policy. 2001. 142 pp.

Arnek, Magnus. Empirical Essays on Procurement and Regulation. 2002. 155 pp.

Jordahl, Henrik. Essays on Voting Behavior, Labor Market Policy, and Taxation. 2002.
172 pp.



62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

Lindhe, Tobias. Corporate Tax Integration and the Cost of Capital. 2002. 102 pp.
Hallberg, Daniel. Essays on Household Behavior and Time-Use. 2002. 170 pp.

Larsson, Laura. Evaluating Social Programs: Active Labor Market Policies and Social
Insurance. 2002. 126 pp.

Bergvall, Anders. Essays on Exchange Rates and Macroeconomic Stability. 2002.
122 pp.

Nordstrom Skans, Oskar. Labour Market Effects of Working Time Reductions and
Demographic Changes. 2002. 118 pp.

Jansson, Joakim. Empirical Studies in Corporate Finance, Taxation and Investment.
2002. 132 pp.

Carlsson, Mikael. Macroeconomic Fluctuations and Firm Dynamics: Technology,
Production and Capital Formation. 2002. 149 pp.

Eriksson, Stefan. The Persistence of Unemployment: Does Competition between
Employed and Unemployed Job Applicants Matter? 2002. 154 pp.

Huitfeldt, Henrik. Labour Market Behaviour in a Transition Economy: The Czech
Experience. 2003. 110 pp.

Johnsson, Richard. Transport Tax Policy Simulations and Satellite Accounting within a
CGE Framework. 2003. 84 pp.

Oberg, Ann. Essays on Capital Income Taxation in the Corporate and Housing Sectors.
2003. 183 pp.

Andersson, Fredrik. Causes and Labor Market Consequences of Producer
Heterogeneity. 2003. 197 pp.

Engstrom, Per. Optimal Taxation in Search Equilibrium. 2003. 127 pp.

Lundin, Magnus. The Dynamic Behavior of Prices and Investment: Financial
Constraints and Customer Markets. 2003. 125 pp.

Ekstrom, Erika. Essays on Inequality and Education. 2003. 166 pp.

Barot, Bharat. Empirical Studies in Consumption, House Prices and the Accuracy of
European Growth and Inflation Forecasts. 2003. 137 pp.

Osterholm, Pér. Time Series and Macroeconomics: Studies in Demography and
Monetary Policy. 2004. 116 pp.

Bruér, Mattias. Empirical Studies in Demography and Macroeconomics. 2004. 113 pp.

Gustavsson, Magnus. Empirical Essays on Earnings Inequality. 2004. 154 pp.



81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

Toll, Stefan. Studies in Mortgage Pricing and Finance Theory. 2004. 100 pp.
Hesselius, Patrik. Sickness Absence and Labour Market Outcomes. 2004. 109 pp.

Hakkinen, lida. Essays on School Resources, Academic Achievement and Student
Employment. 2004. 123 pp.

Armelius, Hanna. Distributional Side Effects of Tax Policies: An Analysis of Tax
Avoidance and Congestion Tolls. 2004. 96 pp.

Ahlin, Asa. Compulsory Schooling in a Decentralized Setting: Studies of the Swedish
Case. 2004. 148 pp.

Heldt, Tobias. Sustainable Nature Tourism and the Nature of Tourists' Cooperative
Behavior: Recreation Conflicts, Conditional Cooperation and the Public Good Problem.

2005. 148 pp.

Holmberg, Péar. Modelling Bidding Behaviour in Electricity Auctions: Supply Function
Equilibria with Uncertain Demand and Capacity Constraints. 2005. 43 pp.

Welz, Peter. Quantitative new Keynesian macroeconomics and monetary policy
2005. 128 pp.

Agren, Hanna. Essays on Political Representation, Electoral Accountability and Strategic
Interactions. 2005. 147 pp.

Budh, Erika. Essays on environmental economics. 2005. 115 pp.

Chen, Jie. Empirical Essays on Housing Allowances, Housing Wealth and Aggregate
Consumption. 2005. 192 pp.

Angelov, Nikolay. Essays on Unit-Root Testing and on Discrete-Response Modelling of
Firm Mergers. 2006. 127 pp.

Savvidou, Eleni. Technology, Human Capital and Labor Demand. 2006. 151 pp.
Lindvall, Lars. Public Expenditures and Youth Crime. 2006. 112 pp.

Soderstrom, Martin. Evaluating Institutional Changes in Education and Wage Policy.
2006. 131 pp.

Lagerstrom, Jonas. Discrimination, Sickness Absence, and Labor Market Policy. 2006.
105 pp.

Johansson, Kerstin. Empirical essays on labor-force participation, matching, and trade.
2006. 168 pp.

Agren, Martin. Essays on Prospect Theory and the Statistical Modeling of Financial
Returns. 2006. 105 pp.



99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

Nahum, Ruth-Aida. Studies on the Determinants and Effects of Health, Inequality and
Labour Supply: Micro and Macro Evidence. 2006. 153 pp.

Zamac, Jovan. Education, Pensions, and Demography. 2007. 105 pp.
Post, Erik. Macroeconomic Uncertainty and Exchange Rate Policy. 2007. 129 pp.

Nordberg, Mikael. Allies Yet Rivals: Input Joint Ventures and Their Competitive Effects.
2007. 122 pp.

Johansson, Fredrik. Essays on Measurement Error and Nonresponse. 2007. 130 pp.
Haraldsson, Mattias. Essays on Transport Economics. 2007. 104 pp.
Edmark, Karin. Strategic Interactions among Swedish Local Governments. 2007. 141 pp.

Oreland, Carl. Family Control in Swedish Public Companies. Implications for Firm
Performance, Dividends and CEO Cash Compensation. 2007. 121 pp.

Andersson, Christian. Teachers and Student Outcomes: Evidence using Swedish Data.
2007. 154 pp.

Kjellberg, David. Expectations, Uncertainty, and Monetary Policy. 2007. 132 pp.

Nykvist, Jenny. Self-employment Entry and Survival - Evidence from Sweden. 2008.
94 pp.

Selin, Hakan. Four Empirical Essays on Responses to Income Taxation. 2008. 133 pp.

Lindahl, Erica. Empirical studies of public policies within the primary school and the
sickness insurance. 2008. 143 pp.

Liang, Che-Yuan. Essays in Political Economics and Public Finance. 2008. 125 pp.

Elinder, Mikael. Essays on Economic Voting, Cognitive Dissonance, and Trust. 2008.
120 pp.

Gronqvist, Hans. Essays in Labor and Demographic Economics. 2009. 120 pp.
Bengtsson, Niklas. Essays in Development and Labor Economics. 2009. 93 pp.

Vikstrom, Johan. Incentives and Norms in Social Insurance: Applications, Identification
and Inference. 2009. 205 pp.

Liu, Qian. Essays on Labor Economics: Education, Employment, and Gender. 2009. 133

PP-
Glans, Erik. Pension reforms and retirement behaviour. 2009. 126 pp.

Doubhan, Robin. Development, Education and Entrepreneurship. 2009.



120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

Nilsson, Peter. Essays on Social Interactions and the Long-term Effects of Early-life
Conditions. 2009. 180 pp.

Johansson, Elly-Ann. Essays on schooling, gender, and parental leave. 2010. 131 pp.

Hall, Caroline. Empirical Essays on Education and Social Insurance Policies. 2010.
147 pp.

Enstrom-Ost, Cecilia. Housing policy and family formation. 2010. 98 pp.

Winstrand, Jakob. Essays on Valuation of Environmental Attributes. 2010. 96 pp.
Soderberg, Johan. Price Setting, Inflation Dynamics, and Monetary Policy. 2010. 102 pp.
Rickne, Johanna. Essays in Development, Institutions and Gender. 2011. 138 pp.

Hensvik, Lena. The effects of markets, managers and peers on worker outcomes. 2011.
179 pp.

Lundqvist, Heléne. Empirical Essays in Political and Public. 2011. 157 pp.
Bastani, Spencer. Essays on the Economics of Income Taxation. 2012. 257 pp.

Corbo, Vesna. Monetary Policy, Trade Dynamics, and Labor Markets in Open
Economies. 2012. 262 pp.

Nordin, Mattias. Information, Voting Behavior and Electoral Accountability. 2012.
187 pp.

Vikman, Ulrika. Benefits or Work? Social Programs and Labor Supply. 2013. 161 pp.
Ek, Susanne. Essays on unemployment insurance design. 2013. 136 pp.
Osterholm, Goran. Essays on Managerial Compensation. 2013. 143 pp.

Adermon, Adrian. Essays on the transmission of human capital and the impact of
technological change. 2013. 138 pp.

Kolsrud, Jonas. Insuring Against Unemployment 2013. 140 pp.

Hanspers, Kajsa. Essays on Welfare Dependency and the Privatization of Welfare
Services. 2013. 208 pp.

Persson, Anna. Activation Programs, Benefit Take-Up, and Labor Market Attachment.
2013. 164 pp.

Engdahl, Mattias. International Mobility and the Labor Market. 2013. 216 pp.

Krzysztof Karbownik. Essays in education and family economics. 2013. 182 pp.



141  Oscar Erixson. Economic Decisions and Social Norms in Life and Death Situations. 2013.
183 pp.

142 Pia Fromlet. Essays on Inflation Targeting and Export Price Dynamics. 2013. 145 pp.

143 Daniel Avdic. Microeconometric Analyses of Individual Behavior in Public Welfare
Systems. Applications in Health and Education Economics. 2014. 176 pp.

144  Arizo Karimi. Impacts of Policies, Peers and Parenthood on Labor Market Outcomes.
2014. 221 pp.

145 Karolina Stadin. Employment Dynamics. 2014. 134 pp.
146  Haishan Yu. Essays on Environmental and Energy Economics. 132 pp.
147  Martin Nilsson. Essays on Health Shocks and Social Insurance. 139 pp.

148  Tove Eliasson. Empirical Essays on Wage Setting and Immigrant Labor Market
Opportunities. 2014. 144 pp.

149  Erik Spector. Financial Frictions and Firm Dynamics. 2014. 129 pp.
150  Michihito Ando. Essays on the Evaluation of Public Policies. 2015. 193 pp.

151  Selva Bahar Baziki. Firms, International Competition, and the Labor Market. 2015.
183 pp.

152  Fredrik Sévje. What would have happened? Four essays investigating causality. 2015.
229 pp.

153  Ina Blind. Essays on Urban Economics. 2015. 197 pp.
154  Jonas Poulsen. Essays on Development and Politics in Sub-Saharan Africa. 2015. 240 pp.
155 Lovisa Persson. Essays on Politics, Fiscal Institutions, and Public Finance. 2015. 137 pp.

156  Gabriella Chirico Willstedt. Demand, Competition and Redistribution in Swedish
Dental Care. 2015. 119 pp.

157 Yuwei Zhao de Gosson de Varennes. Benefit Design, Retirement Decisions and Welfare
Within and Across Generations in Defined Contribution Pension Schemes. 2016. 148 pp.

158  Johannes Hagen. Essays on Pensions, Retirement and Tax Evasion. 2016. 195 pp.
159  Rachatar Nilavongse. Housing, Banking and the Macro Economy. 2016. 156 pp.
160  Linna Martén. Essays on Politics, Law, and Economics. 2016. 150 pp.

161  Olof Rosenqvist. Essays on Determinants of Individual Performance and Labor Market
Outcomes. 2016. 151 pp.

162  Linuz Aggeborn. Essays on Politics and Health Economics. 2016. 203 pp.



163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

Glenn Mickelsson. DSGE Model Estimation and Labor Market Dynamics. 2016. 166 pp.
Sebastian Axbard. Crime, Corruption and Development. 2016. 150 pp.

Mattias Ohman. Essays on Cognitive Development and Medical Care. 2016. 181 pp.
Jon Frank. Essays on Corporate Finance and Asset Pricing. 2017. 160 pp.

Ylva Moberg. Gender, Incentives, and the Division of Labor. 2017. 220 pp.

Sebastian Escobar. Essays on inheritance, small businesses and energy consumption.
2017. 194 pp.

Evelina Bjorkegren. Family, Neighborhoods, and Health. 2017. 226 pp.

Jenny Jans. Causes and Consequences of Early-life Conditions. Alcohol, Pollution and
Parental Leave Policies. 2017. 209 pp.

Josefine Andersson. Insurances against job loss and disability. Private and public
interventions and their effects on job search and labor supply. 2017. 175 pp.

Jacob Lundberg. Essays on Income Taxation and Wealth Inequality. 2017. 173 pp.

Anna Norén. Caring, Sharing, and Childbearing. Essays on Labor Supply, Infant Health,
and Family Policies. 2017. 206 pp.

Irina Andone. Exchange Rates, Exports, Inflation, and International Monetary
Cooperation. 2018. 174 pp.

Henrik Andersson. Immigration and the Neighborhood. Essays on the Causes and
Consequences of International Migration. 2018. 181 pp.

Aino-Maija Aalto. Incentives and Inequalities in Family and Working Life. 2018. 131 pp.

Gunnar Brandén. Understanding Intergenerational Mobility. Inequality, Student Aid
and Nature-Nurture Interactions. 2018. 125 pp.

Mohammad H. Sepahvand. Essays on Risk Attitudes in Sub-Saharan Africa. 2019. 215
PP-

Mathias von Buxhoeveden. Partial and General Equilibrium Effects of Unemployment
Insurance. Identification, Estimation and Inference. 2019. 89 pp.

Stefano Lombardi. Essays on Event History Analysis and the Effects of Social Programs
on Individuals and Firms. 2019. 150 pp.

Arnaldur Stefansson. Essays in Public Finance and Behavioral Economics. 2019. 191 pp.
Cristina Bratu. Immigration: Policies, Mobility and Integration. 2019. 173 pp.

Tamas Vasi. Banks, Shocks and Monetary Policy. 2020. 148 pp.



184

185

186

187

188

189

190

191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

Jonas Cederlof. Job Loss: Consequences and Labor Market Policy. 2020. 213 pp.
Dmytro Stoyko. Expectations, Financial Markets and Monetary Policy. 2020. 153 pp.
Paula Roth. Essays on Inequality, Insolvency and Innovation. 2020. 191 pp.

Fredrik Hansson. Consequences of Poor Housing, Essays on Urban and Health
Economics. 2020. 143 pp.

Maria Olsson. Essays on Macroeconomics: Wage Rigidity and Aggregate Fluctuations.
2020. 130 pp.

Dagmar Miiller. Social Networks and the School-to-Work Transition. 2020. 146 pp.
Maria Sandstrom. Essays on Savings and Intangible Capital. 2020. 129 pp.

Anna Thoresson. Wages and Their Impact on Individuals, Households and Firms. 2020.
220 pp.

Jonas Klarin. Empirical Essays in Public and Political Economics. 2020. 129 pp.

André Reslow. Electoral Incentives and Information Content in Macroeconomic
Forecasts. 2021. 184 pp.

Davide Cipullo. Political Careers, Government Stability, and Electoral Cycles. 2021.
308 pp.

Olle Hammar. The Mystery of Inequality: Essays on Culture, Development, and
Distributions. 2021. 210 pp.

J. Lucas Tilley. Inputs and Incentives in Education. 2021. 184 pp.
Sebastian Javervall. Corruption, Distortions and Development. 2021. 215 pp.

Vivika Halapuu. Upper Secondary Education: Access, Choices and Graduation. 2021.
141 pp.

Charlotte Paulie. Essays on the Distribution of Production, Prices and Wealth. 2021.
141 pp.

Kerstin Westergren. Essays on Inflation Expectations, Monetary Policy and Tax Reform.
2021. 124 pp.

Melinda Siiveg. Finance, Shocks, Competition and Price Setting. 2021. 137 pp.

Adrian Poignant. Gold, Coal and Iron. Essays on Industrialization and Economic
Development. 2022. 214 pp.

Daniel Bougt. A Sequence of Essays on Sequences of Auctions. 2022. 188 pp.



204.

205.

206.

207.

208.

209.

210.

211.

212.

213.

214.

Lillit Ottosson. From Welfare to Work. Financial Incentives, Active Labor Market
Policies, and Integration Programs. 2022. 219 pp.

Yaroslav Yakymovych. Workers and Occupations in a Changing Labour Market. The
Heterogeneous Effects of Mass Layoffs and Social Safety Nets. 2022. 212 pp.

Raoul van Maarseveen. Urbanization and Education. The Effect of Childhood Urban
Residency on Educational Attainment. 2022. 210 pp.

Sofia Hernnds. Automation and the Consequences of Occupational Decline. 2022. 229 pp.

Simon Ek, Structural Change, Match Quality, and Integration in the Labor Market.
2023. 176 pp.

Maximiliano Sosa Andres, A Risky and Polarized World: Essays on Uncertainty,
Ideology and Foreign Policy. 2023. 226 pp.

Alice Hallman, Hypocrites, Devil’s Advocates, and Bandwagoneers. Essays on Costly
Signaling. 2023. 176 pp.

Edvin Hertegard, Essays on Families, Health Policy, and the Determinants of Children’s
Long-Term Outcomes. 2023. 236 pp.

Josefin Videnord, Trade, Innovation, and Gender. 2023. 156 pp.
Ao Fei, Essays on Taxation, Externalities, and Poverty Traps. 2023. 127 pp.

Anton Sundberg, Essays in Labor Economics. Parenthood, Immigration, and Education.
2024. 209 pp.






	Abstract
	Acknowledgements
	Contents
	Introduction
	Essays I and II
	Essays III and IV

	References
	Essay I. The Child Penalty in Sweden:Evidence, Trends, and Child Gender
	1 Introduction
	2 Background
	3 Empirical framework
	4 Data
	5 Results
	5.1 Child penalties over time
	5.2 Child penalties and gender norms
	5.3 Child penalties and child gender

	6 Conclusions
	References
	Appendix A: Descriptive statistics
	Appendix B: Child gender and related outcomes
	Appendix C: Additional figures and tables

	Essay II. Origin, Norms, and the MotherhoodPenalty
	1 Introduction
	2 Data
	3 Research design
	3.1 Baseline analysis
	3.2 Other source country characteristics
	3.3 Matched comparisons

	4 Description
	4.1 Gender equality ranking and other country characteristics
	4.2 Characteristics of the main sample

	5 Results
	5.1 Source region norms and the motherhood penalty
	5.2 The gradient in child penalty by gender inequality indices:norms or pre-existing differences?
	5.3 Family and origin norms
	6 Conclusions
	References
	Appendix A: Variations on motherhood penalties
	Appendix B: Fatherhood penalties
	Appendix C: Additional figures and tables


	Essay III. Migration Inflow and SchoolPerformance of Incumbents
	1 Introduction
	2 Evidence on the impact of immigration on schoolperformance
	3 The Swedish context: Migration and institutionalsetting
	3.1 Refugee immigration in Sweden
	3.2 The Swedish school system

	4 Data and measurement
	5 Empirical strategy
	5.1 Main specification
	5.2 Threats to identification and balance tests

	6 Results
	6.1 Effect of exposure to migrants for different groups ofstudents
	6.2 Exposure to different migrants
	6.3 School responses

	7 European migration crisis
	8 Conclusions
	References
	Appendix A: Additional tables
	Appendix B: Additional figures

	Essay IV. The Labor Market Impact of a TaxiDriver’s License
	1 Introduction
	2 Background and institutional setting
	2.1 Immigration to Sweden
	2.2 The taxi market
	2.3 Becoming a taxi driver

	3 Data and descriptive statistics
	4 Empirical framework
	5 Results
	5.1 Employment and income from taxi firms
	5.2 Employment and income from all sources
	5.3 Usage of social insurance systems
	5.4 Heterogeneous effects

	6 Robustness checks
	7 Conclusions
	References

	Framsida Dis-2024-02.pdf
	Essays in Labor Economics, Parenthood, Immigration, and Education




