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INTRODUCTION

1 Introduction

"We live in the age of the refugee, the
age of the exile"

Ariel Dorfman

This paper investigates the labour market integration of refugees in Sweden. Unambigu-
ously, we study the relationship between age at immigration and educational attainment,
employment, earnings and welfare benefits. It is important to study the effect of time
of arrival to Sweden, due to the fact that it is a determinant of social and economic
integration (Schaafsma and Sweetman, 2001). In order to implement feasible programs
it is crucial to understand the differences between the cohorts arriving.

With raising conflicts and political crises, the number of migrants worldwide has in-
creased drastically in recent decades. The Western world has experienced rapid changes
in the demographic composition of migrants. Labour migration, motivated by economic
aspects, has been replaced by immigration due to exogenous shocks (OECD, 2016). Al-
though there is a large literature describing patterns of social integration and income
performance of labour migrants, there are few studies that concern the economic integra-
tion of refugees. In this paper, the term “refugee” is defined in line with the definition of
The UN Refugee Agency, as a person fleeing conflict or persecution.

The differing reasons behind immigration as well as characteristics of refugees and
labour migrants are distinct. Refugees are forced to flee from the country of origin
due to force majeure, while labour migrants have the possibility to plan and time the
immigration. The broad generalisation of immigrants in terms of Northern/Western
versus non-European that has been the standard in previous literature, is misleading
in lots of aspects due to the wide heterogeneity among the immigrants from different
countries (Katz and Österberg, 2013). The analysis of the performance of refugees on
labour market is valuable in order to address the problems with novel and more efficient
policies. We limit the sample to only siblings and conduct a sibling comparison study.
Furthermore, the differences between men and women, two generations of immigrants
and regions are also studied. By performing F-tests, existence of structural breaks is
analysed. At the end, a sensitivity analysis is performed, where the consistency of the
results for additional samples (labour refugees and parentless immigrants), as well as in
later career life, is confirmed.

Our analysis builds on individual register data, which allows us to analyse the inte-
gration into the labour market using different variables: education, wage, employment
and welfare benefits. Education is the intermediary variable that greatly influences the
future results in the labour market and the quality of the acquired employment in adult
life. Previous literature concludes that reduction in educational attainment leaves a per-
manent scar on earnings in adulthood (Schaafsma and Sweetman, 2001). Employment
and income performance in early career mirrors to what extent the individual refugee has
integrated into a society and the labour market. There is a general agreement that the
gap in the income between immigrants and natives is mainly due to the employment gap
- it is a huge challenge to enter the labour market at all. Nevertheless, different studies
find that the the earnings are also differentiated between immigrants from different coun-
tries (Katz and Österberg, 2013). Therefore, the most important variable in the analysis
is the wage. The earnings of the studied individuals can be interpreted as the indirect
contribution of the refugees to public finance, due to the fact that we use taxable income
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INTRODUCTION

(Ruist, 2015). The main reason behind the decision to use an indirect measure instead
of studying directly the taxes is the access to data. Secondly, the process of economic
integration is more transparent and comparable between different groups of immigrants
than the effects of taxation. Hence, it is easier to address the differences in economic
integration by different policies. The last economic outcome studied, social welfare ben-
efits, can be treated as an approximation of how much an individual costs the society, in
the sense that it is the amount received from the state for the people that lack any other
income sources.

A crucial fact that needs to be considered is the differentiation between the refugees
arriving to Sweden. The refugee has a choice to make of whether to flee the country
or not and, most importantly, when. Consequently, we analyse the impact of age at
immigration using sibling pairs in order to isolate the effects of childhood environments
on social integration among individuals with otherwise comparable background.
The aim is to answer the following research questions:

1. What is the impact of age at immigration to Sweden on:
(i) the level of the educational attainment?
(ii) the level of income?
(iii) the number of unemployment days?
(iv) the level of social welfare benefits received?

2. Are there any critical breakpoints in the age influencing economic integration of
refugees?

In comparison with previous studies of labour migrants, this study finds stronger effects
of age at immigration for refugees. There is negative impact of higher age at immigration
for all the variables included in the analysis. We find significant differences between
different generations and gender. Further, we find that the effect for certain years is
much stronger than the others - the critical thresholds for age at immigration exist.

In all honesty, the fact that age at immigration matters for integration might seem
trivial to the uninformed reader. However, previous research has shown that the exact
effect is ambiguous. The study by Beckley (2015) has found evidence on the existence
of "Swedish paradox" in the sense that immigrants arriving to Sweden at an older age
are less likely to commit crime than immigrants arriving at a younger age. That contra-
dicts the intuition that acculturation associated with more time in the receiving country
leads to higher social integration that should have a negative effect on the probability of
committing crime. In addition to that, some studies report evidence on probability of be-
ing unemployed increasing with years since immigration (Aguilar and Gustafsson, 1991).
This finding suggests that we should see higher unemployment among the younger sib-
lings in our analysis. Therefore, it is captivating and important to understand the exact
mechanisms behind the age at immigration and the effect of time spent in the receiving
country.

To the best of our knowledge, no previous study has studied the economic performance
of the recent refugee waves and analysed the regional differences. Secondly, our paper
studies different methods to deal with business cycle problems related to the income
performance in a wide time span. Lastly, we make an attempt to distinguish different
types of immigrants to compare assimilation time in the labour market. This paper
contributes important results that can help form efficient integration policies in order to
improve the performance of refugees in the labour market. Hence, this study aims to
minimize the costs of political migration for the overall Swedish state.
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BACKGROUND

There is no other study that attempts to analyse the differences between arriving to
Sweden as a family versus arriving as an orphan.

The rest of the study is laid out as follows. After a brief background, Section 3
presents research in the area of immigration and income performance and Section 4
describes the limitations. Sections 5 and 6 present the data and descriptive statistics.
Section 7 outlines the empirical strategy and Section 8 presents the results. Section 9 and
Section 10 describe the sensitivity of the results and discuss the overall analysis. Finally,
Section 11 concludes the main findings.

2 Background
In this section we present the past and ongoing conflicts in the world that we use as
exogenous shocks in the empirical analysis. Secondly, we discuss the structure of the
dependent variables analysed in the following sections. Next, we present the second
language acquisition theory in order to gain an understanding of the mechanisms that
can aggravate the integration. Further, we present the immigration policies that facilitate
the process of integration.

In the recent 30 years the composition of immigrants coming to Sweden has changed.
Previously, the main drivers of the decision to emigrate were the economic aspects and
hope for greater opportunities in the labour market. Currently we observe a greater
proportion of immigrants from non-OECD countries that are most likely to come due
to political reasons. Immigrants from these countries earn less and are less likely to be
employed upon arrival. This shift in the immigrant composition indicates that the gap
between the non-native and native population will increase in the future. Non-OECD
immigrants start with severe income disadvantages and the current studies find little ev-
idence of convergence to the income of native population. In 2002 the employment rate
among immigrants moving to Sweden from outside of Europe was 15.8 percent lower than
among European immigrants and 23.3 percent lower than among natives. While immi-
grants of the European heritage had income almost identical to the average of natives, the
disparity between the average income of natives and non-European immigrants equalled
3,200 Swedish kronor/person (Åslund and Skans, 2014). The differences in labour market
performance between the two different types of immigrants; economic and political, are
largest over the first five years in Sweden (Edin et al., 2000).

2.1 Exogenous shocks

Exogenous shocks have been defined in this paper as instances of political turbulence
that have generated massive influxes of immigrants in the years 1950-2012. We see clear
patterns of large immigration waves in the data, in the points in time, where important
political conflicts took place historically.

During the 20th century, Europe has experienced several exogenous shocks due to the
existing conflicts. To begin with, a large influx of immigrants had taken place after the
Second World War when Sweden imposed laws that facilitated immigration for a number
of countries to create a higher inflow of labour force. Later on, in 1969, Sweden restrained
the labour migration law and imposed stricter regulations in order to reduce the number of
labour migrants (Migrationsverket, 2016). After the restrictions have been implemented
the labour migration has diminished, leaving more space for political/refugee migration.
Nevertheless, these regulations did not have any significant impact on the immigration

3



BACKGROUND

flows from Northern and Baltic countries. Therefore, the inflows of immigrants from this
region have been constant since the beginning of 20th century until now.

Figure 1: Trends in immigration to Sweden 1

Note: The trends illustrate individuals below age 26 that turn 28 to 30 during the time span 1990 to
2014, immigration year for second-generation immigrants is the immigration year of the parent.

Definition of other immigrants, see appendix I.

Since 1960, the number of first-generation immigrants living in Sweden has grown from
300,000 to 1,400,000 in 2011. The number of unparented children arriving to Sweden
from countries such as Colombia and Sri Lanka, has risen dramatically during this pe-
riod. Currently, more than 40 percent of the first-generation immigrant population living
in Sweden originates from Non-Western countries outside of Europe (Migrationsverket,
2016).

After the economic turbulence in the 1970s, the main inflows of immigration consist
of refugees. As previously mentioned, the labour market position of the immigrant pop-
ulation has deteriorated during the last thirty years in European countries. The military
dictatorship and other conflicts in South America (1973-1990) have generated a grand in-
flux of immigrants from the unstable political regimes. In the beginning of the 1970s, the
turbulence in Africa have forced the minorities living in countries such as Uganda to flee,
some of them moved to Sweden (Byman, 2005). The ongoing Arab Israeli conflict has
been a source of large immigration waves since it started in 1948. The original refugees
stemming from this conflict totaled 750,000 (Global Jewish Advocacy, 2016).

The 1980s had been a decade of asylum seekers in Sweden. When a new system for
refugee reception was inaugurated in 1975, the number of refugees from the Middle East
(mainly from Iran, Iraq, Lebanon, Syria and Turkey) had risen. The end of communist
regimes induced a large wave of immigration due to the fact that living conditions were
initially impaired after the independence and people received the freedom of movement

1Own production. Data retrieved from GeoSweden on 2016-12-01.
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(Migrationsverket, 2014).
The next decade, the 1990s, had been turbulent. On the positive side, it was a

period when many wars came to an end (for example in Lebanon, Eritrea, Iran and Iraq).
On the negative side, the Balkan War took place. For the first time since the Second
World War, Europe experienced record high numbers of people migrating. More than
100,000 refugees from the Balkan area found their new home in Sweden. The vote to join
European Union resulted in Schengen cooperation and the migration to Sweden from
other European countries has been facilitated (Migrationsverket, 2014).

2.2 The economic outcomes

In order to fully understand the impact of age on the economic outcomes, it is necessary to
understand the mechanisms behind them explained in the existing models and research.

Traditional human capital theories assume that there is positive return to education
in terms of earnings, due to signalling and increase in human capital. Furthermore,
educational attainment is strongly correlated with the family background (Acemoglu and
Autor, 2011).

Since earnings are a return on cumulated net investments in education, the income
also increases at a diminishing rate over the working life of an individual. It declines when
the investments become negative, when the individual ages. The typical (logarithmic)
wage profile during the entire working life is therefore concave (Mincer, 1975). There are
also different trends between individuals with varying educational background. In the
Ben-Porath model, during adolescence less able individuals tend to earn more, but more
educated individuals have rapidly rising earning profiles that usually overtake those of
the less educated (Lillard, 1977).

The use of current income as a proxy for long-run income has been vividly criticized
due to the error-in-variables biases. The most famous examples are the two studies by
Modiglani and Brumberg (1954) and Brady and Friedman (1947), where the properties of
consumption functions estimated with current income and permanent income have been
compared. The study by Haider and Solon (2006) has concluded that the use of short
run proxies is well-grounded if they are measured between early thirties and forties.

Lastly, it has also been documented that there are substantial differences in variation
of life-cycle wage growth among countries. Lagakos et al.(2016) has found that experience-
wage profiles are on average twice as steep in rich countries as in poor countries.

These findings will be used in order to decide on the optimal time of observation of
the effects and in order to analyse the results in depth.

2.3 Second language acquisition

In language learning the rule of thumb is: the younger the better. The Critical Period
Hypothesis (CPH) derived from biology by Penfield and Roberts in 1959, states that there
are structural breaks in the function between learners’ ages and their susceptibility to
second language. In other words, the process of second language acquisition becomes more
difficult after a certain age. The empirical evidence for this hypothesis has been found
for both pronunciation (for example: Asher and Garcia, 1969; and Oyama, 19761) and
grammar learning (for example: Harley Hart, 1997; Johnson Newport,1989; Patkowski,
1980). DeKeyser (2000) claims that there is a significant negative correlation between
age of acquisition and ultimate attainment of the second language. The author has found
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evidence on CPA and fundamental difference hypothesis, which states that adults have
largely lost their ability to learn a second language implicitly. The author emphasizes the
importance of specially designed language teaching policies that focus on adult acquirers.

According to the theory developed by Scovel in 1988, there is a biologically constrained
period for the accent acquisition, ending at around age 12. After this critical period, it is
impossible for learners to acquire such good pronunciation in a non-native language that
they can pass themselves off as native speakers.

It is important to be critical to the existing theory. Despite all the existing evidence,
CPH and “the younger, the better” hypothesis evoke a lot of scepticism. Some recent
studies have found no evidence of them and claim that they are formed due to the
application of wrong empirical methods. The critics contend that the effect of age on
language acquisition is very individual. Notwithstanding, it is a factum that adults
encounter more difficulties in the second language acquisition (Scovel, 2000; Vanhove,
2013). These findings will be used in order to understand differences in acculturation.

2.4 Immigrant integration policies

Once a refugee has entered Sweden, his or her rights do not distinguish from the rights of
natives, despite the right to vote in parliamentary elections (Gustafsson and Zheng, 2006).
The main improvements that are planned to be made in Sweden to facilitate integration
of refugees are: (i) increase cooperation of Swedish institutions and (ii) implement acts
and actions against discrimination (Government Offices of Sweden, 2015).

The Swedish Public Employment Service is required to produce a personal introduc-
tion plan together with the incoming immigrant in order to help with the preparation for
the future employment and provision of required language skills. The immigrants who
actively participate in the introductory process receive monetary introductory benefits.
Furthermore, there is a program of specially subsidized employment introduced in 2007,
so called step-in-jobs. These types of jobs can be offered to unemployed newly arrived
immigrants and are to be combined with courses in the Swedish language. The subsidy
amounts to 75 percent of employer wage costs. There are also programs being imple-
mented in order to facilitate entrepreneurship among people with foreign backgrounds,
such as events in order to help finding financing for company growth (Government Of-
fices of Sweden, 2015). In addition to the existing labour market policies, all the migrants
who received a residence permit are entitled to receive lessons in Swedish for immigrants
(Migrationsverket, 2015). Single adults are given a benefit of 2,159 Swedish kronor per
month, with more available for those with families (The Local, 2016).

A side effect of generous Swedish transfer systems is the lack of incentives for the
newcomers to find a job. There are several new proposals for integration policies on the
floor that claim to be an improvement of the existing ones. Since more than 40% of
all the people considered as unemployed by the Swedish Public Employment Service are
born outside of Europe, efficient tools should be used to achieve a change. In June 2016,
the Swedish Parliament decided to implement one of the strictest laws for asylum-seekers
in the European Union. The new law concerns the residence permits and for now it
is temporal. The refugees should find employment in order to receive the permanent
residence. Furthermore, the new law limits the family reunification immigration. The
goal is to give additional incentives to improve integration in the labour market (Dagens
Nyheter, 2016). The right-wing political parties in Sweden claim that the economic
support for the immigrants needs to be reformed, so that it will become profitable to
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take the step from the welfare benefit to employment. In a recent program proposal, the
Swedish political party "Liberalerna" has proposed to implement a limit for maximum
welfare benefit. Furthermore, the possibility to prolong the compulsory school attendance
to the age 20 for immigrants is currently debated (Liberalerna, 2016).

The current political debate and the labour market situation demonstrate that the
stimulation to work for immigrants in Sweden needs to increase. In order to intro-
duce relevant policies, it is crucial to study the mechanisms behind the integration of
refugees.

3 Previous research
In this section, we present the highlights from the topic on integration of immigrants in
the labour market.

Previous research has focused on the reason behind the poor labour market situation
of immigrants. There is no evidence that immigrants are less active in job-searching
activities and wage discrimination has not been proved (Bantekas, 1992; Le Grand and
Szulkin, 1999; Vilhelmson, 2002; Le Grand et al., 2004). An important observation is
that immigrant earnings are generally positively related to the years since immigration.
The majority of the previous research concludes that time in the host country matters for
income performance (Rashid, 2004). However, some studies report evidence on probabil-
ity of being unemployed increasing by years since immigration (Aguilar and Gustafsson,
1991). Borjas (1985, 1995) emphasizes that the skill characteristics of immigrants are
strongly related to the country of origin. For example, country of origin dummies ex-
plain 30% of the variation in average education levels among immigrants in the 2000
United States Census. The studies of the earnings of immigrants encounter a lot of chal-
lenges, due to the fact that newer cohorts can differ from the older ones and the earnings
are sensitive to business cycle effects (Gustafsson and Zheng, 2006). However, Borjas
(1985, 1995) finds out that the cohort groups of immigrants are not very different from
each other, reflecting the relative stability of immigrant inflow composition since the late
1970s.

Böhlmark (2009) is the first to apply the family fixed effects in the context of Swedish
immigration. The author applies the family fixed method in order to analyse the effects
of age at immigration on education among immigrants. The analysis exploits within-
family variation in a large set of register data on immigrant siblings (and native children)
graduating from compulsory school (usually at age 16) between the years 1988 and 2003.
The reasoning behind this choice of the model is to remove the unobserved heterogeneity
and to handle the potential for reversed causality and omitted variables. The main
source of the bias is the fact that the timing of immigration may be affected by different
patterns, for example the age of children in the family. Additionally, the author finds
out that the birth order within family matters, since the children who are born first have
better prospects for high educational attainment. Therefore, Böhlmark (2009) includes
a control variable Firstborn in the estimation. The main finding of the paper is that
there is a strong association between age at immigration and the level of Sweden-specific
acquired skills and knowledge of new subjects at the time of graduation from primary
school. Böhlmark (2008) observes that there is a threshold at the age 9 that can be called
“the critical age at immigration”. Above the age 9, the negative impact of coming late
to Sweden is significant in magnitude and gets larger the shorter time before graduating.
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Despite the existence of the threshold, the individual seems to catch up at the end of the
educational path. However, the effect of immigration at sensitive ages seems to impair
the results in the labour market for the individual, in terms of greater risk of being
unemployed and having a lower wage. According to the author, a potential explanation
for this phenomenon could be the fact that immigration above certain ages leads to
permanent limitations in Swedish-language proficiency. This can lead to penalization of
the lack of language skills in the form of discrimination. In turn, this indicates that the
policies that have been implemented in order to close the educational gap between natives
and foreign born have been successful, but there is room for improvement of the labour
market interventions (Böhlmark, 2009).

Åslund et al. (2015) take the study by Böhlmark (2009) into the next level and study
social integration of immigrants in Sweden for the years 1991-2005. Social integration
is studied in terms of exposure to natives in the workplace, residential and marriage.
The economic outcomes (education, employment and logarithm of wage) are mainly used
in order to explain the effect of age on social segregation. The authors use mother
identification number in order to define family fixed effects and cluster the standard errors
at cohort and regional level. The analysis is limited to children arriving to Sweden in the
ages 0-15 and the second-generation immigrants. The sample studied consists in 60% of
the Nordic migrants, and within this group Finland constitutes 85%. Yugoslavia, Turkey,
Germany and “Southern Europe” are other groups in the studied sample. The strategy
used in the paper in order to cope with macroeconomic influences on the outcomes is to
use the same region age-zero migrants to identify calendar effects. The results are focused
on presenting the social segregation at workplace, marriage and residential integration as
effects of age at immigration. The authors find that both education and labour market
outcomes fall with age at immigration. The effect is stronger for the more geographically
distant countries. They conclude that time is more important if the initial cultural
distance is greater. There is no significant effect for the wages of immigrants. The main
conclusion of the paper regarding the economic outcomes is that processes related to
skills and economic outcomes are unlikely explanation of the negative effect of age at
immigration on integration into the marriage market and workplace as well as residential
segregation. In this research, there is no specific evidence of a critical age for the effect of
age at immigration on social segregation, as it is often found in studies studying language
acquisition. Additionally, the results indicate that parental assimilation is important for
the outcomes of second-generation immigrants (Åslund et al., 2015).

In addition to that, another observation of the studies conducted in Sweden, is that
there are substantial differences between immigrant men and women. On an aggregate
level, the performance deficit of male immigrants relative to male natives exceeds the
performance deficit of female refugees relative to native female employees. In other words,
foreign-born women perform better among the female employees than foreign-born men
in comparison with other male employees (Lundborg, 2013). This can be explained by
the fact that immigrant female workers always face the disadvantage in earning of being
female, in addition to being foreign. The disadvantage is shared with the reference group,
the native women (Le Grand and Szulkin, 2002). It is plausible that in a country like
Sweden, where the lower part of the wage distribution is more compressed compared to
many other countries, there is less room for discrimination at the lower end of the scale
and therefore the differences in performance within respective gender group are lower for
women (Katz and Österberg, 2013).

The studies that analyse the relationship between the age at immigration and eco-
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nomic outcomes outside of Sweden, are different due to the limitations in existing data.
The typical empirical strategy applied in these studies is to project the difference between
the immigrant’s actual earnings and the predicted earnings that the worker would earn
if born in the host country. Later on, the authors analyse if the gap between the natives
and immigrant earnings is a function of age at immigration. The results do not differ to
a larger extent with the results observed in Sweden. Educational attainment and earn-
ings vary systematically across age at immigration with those arriving around age 15 to
18 receiving fewer years of education and consequently lower earnings (Schaafsma and
Sweetman, 2001). Other studies, like the one by Börjas (1985, 1995) focus on identifying
assimilation profiles, and therefore apply cohort fixed effects, using the variation within
the different cohorts immigrating.

The overview of the existing research on the topic clearly indicates that there is room
for more careful analysis of the sample of recent immigrants from more distant countries
and their integration in the labour market.

4 Limitation of scope
We limit the analysis of the sample of immigrants to the refugees migrating to Sweden
during the time period of 1950-2012. The effects on our dependent variables are studied
during the following observation years: from 1990 to 2014. In this paper we use the
following definitions: first-generation immigrants are the people who were born in one
country and relocated to Sweden at a young age. Second-generation immigrants are born
in Sweden, but with parents born outside of Sweden. Age-zero immigrants belong to the
reference group and are the children to the immigrants who immigrated to Sweden just
after or before their birth. Orphans are defined as parentless children (ages 0-5), arriving
to Sweden solely with their siblings. The welfare benefits is the social assistance received
from the Government; the benefits are given to people who have no other income (Social-
styrelsen, 2016). Even though the overall population of Swedish refugees is included in
the analysis, we refer to it as the refugee sample, since we limit it to the sibling sample.
Time in Sweden and age at immigration can be used reversibly. The conflicts below are
used in the main analysis of the refugee sample.

Conflict Period Location
Cold War year 1947-1991 America Asia Europe

Arab Israeli Conflict year 1948-present Africa Asia
Vietnam War year 1955-1975 Asia
Eritrean War year 1962-1993 Africa

Expulsion of Asians year 1972 Africa
Military Dictatorship year 1973-1990 South America

Soviet War in Afghanistan year 1979-1989 Asia
Balkan War year 1991-1999 Europe

9



Figure 2: Countries included in the main analysis2

The reason behind the exclusion of some of the countries that immigrated after the
revolutions of 1989, such as Poland, Germany and Russia, is that there has been a
constant influx of the labour migrants from these areas during the period studied, and
no clear shocks (drastic increases in the number of incoming migrants) are visible in the
data.

Considering the structure of the economic outcomes, we have decided to observe the
effects on the dependent variables when the individuals are 28-30 years old. Taking an
average of the observation in a time interval, reduce the noise of missing values or point-
wise fluctuations in individual economic outcome. We want to analyse the effects of age
at immigration during the early working life, since we suspect that at this point the effect
of age at immigration is very transparent. However, in order to check the robustness
of the estimates in the long-term, the effect when the individuals are 34-36 years old is
also analysed. The optimal would be to analyse life-time earnings. Nonetheless, this is
impossible due to limitations in the access to data and time scope of this study.

4.1 Hypotheses

Our initial speculation is that there are negative consequences due to arrival to Sweden at
higher immigration ages. According to the existing literature, the time spent in Sweden
increases the outcomes of refugees in the labour market and school results. Therefore,
arriving to Sweden at younger ages should be more efficient for the population of refugees.
The following hypotheses are being tested:
Hypothesis 1: The educational attainment within the age interval 28-30 decreases due to

2Adapted from Simple world map, by Wikimedia, December 1, 2016. Retrieved from: https://
commons.wikimedia.org/wiki/File:Simple_world_map.svg.
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increase in the age at immigration.
Hypothesis 2: The logarithm of earnings within the age interval 28-30 decreases due to
increase in the age at immigration.
Hypothesis 3: The probability of being employed within the age interval 28-30 decreases
due to increase in the age at immigration.
Hypothesis 4: The amount of received welfare benefits within the age interval 28-30
increases due to increase in the age at immigration.
Hypothesis 5: There is a critical age at which the effects of age at immigration on the
economic outcomes are amplified.

5 Data
In order to answer the research questions, an internationally unique database is used:
GEOSweden Data. This database contains yearly (longitudinal) geocoded data on all
residents in Sweden, including demographic and socioeconomic characteristics with pre-
cise coordinates and neighbourhood area codes for homes and workplaces. The main
original source is individual data from the register-based longitudinal database LISA
LOUISE (Longitudinal Integration Database for Health Insurance and Labour Market
Studies) collected and developed by Statistics Sweden. The sample analysed contains
only the individuals who migrated to Sweden during the studied period and are still in
the country when they turn age 30. Therefore, the studied samples do not include the
people who emigrated from Sweden during the time frame of analysis. For the individuals
included in the dataset, we can identify their demographic characteristics, labour market
characteristics, education and social benefits. States of origin include region of birth, and
year of birth for each individual and their parents. Additionally, the intergenerational
data also contains information on year of immigration, gender and siblings. Further-
more, for each year we have information on obtained earnings, social welfare benefits and
registered days of unemployment.

All the samples analysed in this paper consist of immigrants born between 1960 and
1984. The groups included in the analysed samples are generated either through first-
generation migrants before age 28 or second-generation, whose parents immigrated 10
years before they were born. We measure age at immigration in the [-10,26] interval and
include years of migration span from 1950 to 2012. The study of robustness of the results
is conducted within the same time interval, which reduces the number of observations
significantly. The focus lies within three different groups of migrants: second-generation
and first-generation including (i) children and (ii) adults. The individual’s region of origin
in the analysis means implicitly place of birth. In order to identify sibling pairs of the
second-generation immigrants, we use the identification number of the parents that are
born outside of Sweden. The first-generation of immigrants’ sample is identified through
the household identification number. The orphan sample is generated through first-
generation immigrant children (ages 0-5) without parents using the household number.
This identification method gives us access to all sibling pairs (families with two or more
children). In our main analysis we measure outcomes as average values of observations at
the ages of 28-30; using several years to decrease the number of missing values for wages,
social benefits and unemployment days. In the sensitivity analysis we analyse the effects
within the age interval 34-36, in order to draw conclusions about long-term effects and
trends from the main analysis.
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The performance of immigrants in the labour market is approximated with the fol-
lowing economic outcomes; (i) wage (logarithm), (ii) obtained social welfare and (iii)
registered unemployment days. We also study the mediator effect of educational attain-
ment (iv). The outcome variables are defined and created in the following way: the
highest educational attainment is yearly based using the following 7 categories; preschool
(corresponding to 0 years of education), primary school (equal to 9 years of education),
secondary school (equivalent to 12 years of education), higher education without degree
(13-15 years of education), higher education with degree (15 years of education), mas-
ter’s degree (17 years of education). The index representing the educational attainment
is translated to the years of education for interpretational reasons. Regarding the direct
economic outcomes, each individual in the dataset is registered with tax income filled
by the employer on a yearly basis. The annual earnings dataset contains information
from the first to the last month each year. We use this information to generate the (i)
logarithm of the mean of yearly wages by each individual over the span of three years. If
the mean annual wage is below 10,000 Swedish kronor during this period, the individual
is excluded from the analysis of the income. In the analysis there is no lower limit for the
included observations for unemployment and welfare benefits. The reason for measuring
the dependent variable of choice as the logarithm of wage and not simply the wage it-
self, is due to the fact that we solely want to include the earnings of the people who are
part of the labour force, and therefore the part of the sample that has never worked is
excluded (all the zero observations are excluded). It is also in order to make the income
distribution more normally distributed. The same approach is used when creating the
average social welfare benefits and unemployment days based on the same time span over
three years’ time. The unemployment days are generated through the number of days
the individuals are registered at the Swedish Public Employment Service.

6 Descriptive statistics
This section includes a description of the population sample that is analysed. We include
sample statistics on total immigration on a country specific level. Furthermore, the
statistical picture of the total population, measured during the same time period as
explained in the section above, is presented.

The requirements that we put on the countries included in the analysis are two-fold.
Firstly, all the countries included has experienced an exogenous shock that has generated
a substantial influx of immigrants. Secondly, we decided to exclude geographically close
countries in the analysis, for example Germany, even if an exogenous has occurred. The
main reason behind the elimination is that the composition of these groups and root causes
of immigration have been widely heterogeneous. The focus is to capture immigration
from exogenous shocks in more geographically and culturally distant countries incoming
to Sweden exclusively due to the shocks. This is the reason behind the exclusion of
immigrants from Finland, Germany, and Poland - countries that have a history of labour
migration prior to the restrained immigration policy.

The figure below presents the total inflow of immigrants and the individuals arriving
in sibling pairs aged between 0 and 25 years. In addition, the sample also includes second-
generation immigrants, children of parents who arrived to Sweden less than 10 years prior
to their birth. We find that the majority of individuals in our sample came to Sweden
after the restrained labour migration policies, which is in line with the purpose to not
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focus on labour migrants and solely include refugees. The visual immigration inflow per
country of origin can be found in the appendix H.

Figure 3: Refugee immigration to Sweden

Note: Second-generation immigrations use the immigration year of the parent.

Further, we analyse the sibling sample and its characteristics within the age interval
28-30 years. As seen in the table below, the average age in the population of Swedish
refugees is 13.5 years. The sample is equally divided between females and males. The
average refugee in the sample has approximately 13 years of education in total, which
is equivalent to the level of higher education in the Swedish school system. The control
variable used in the regressions, parental education, has the average value of 10 years,
equivalent to secondary school level. However, the educational level of refugees should be
interpreted with precaution; older immigrants may have completed their education in the
country of origin and the reported value at immigration to Sweden may not transfer to
the exact years, the same applies to the education of parents. We therefore take this into
consideration in the analysis and exclude older immigrants, aged 16-26, when we analyse
the attained education.

The average number of unemployment days for a refugee in the sample is 45 days
(including all the days in a year, not only working days). Regarding the mean wage
of refugees, we see that on average the refugee who is part of the labour force earns
monthly 11,417 Swedish kronor and the native earns monthly 13,908 Swedish kronor.
The sum of all the welfare benefits received annually by an immigrant in Sweden is
4,917 Swedish kronor. The source countries, generating refugee inflows, have the GDP
level of 7.4 percent of Swedish GDP compared to 82 percent in the sample consisting of
labour migration countries. Furthermore, English proficiency is below the level of the
host country, Sweden.

13



DESCRIPTIVE STATISTICS

Table 1: Descriptive statistics - refugee sample

Note: The sibling sample of refugees used in the main analysis. The time span of observation lies
between 1990 to 2014, the earliest possible immigration is 1950. Immigration year refer to the mother
immigration year if the individual is second-generation. Outcomes measured in age 28 to 30. The
average country characteristics are divided by number of country in the refugee sample, source of

variable, see appendix A.

Table 2 presents the distribution of the refugees in the sample by the countries of
birth. The distribution is skewed with half of the population originating from West Asia.

Table 3 presents the dependent variables used in our sample. The summary illustrates
the situation of refugees compared to natives in Sweden. In addition, we also present
the values for the European immigrants, classified in the previous research as "labour
migrants" 3.

We find that the second-generation immigrants from the refugee sample have similar
characteristics to the natives. The annual earnings of second-generation immigrants are
even higher than for the natives. Regarding the first-generation arriving from refugee
countries; we see that outcomes reflect a poor labour market situation compared to natives
and second-generation immigrants. The difference in average unemployment days and
received welfare benefits raises substantially. This indicates that later arrival to Sweden
plays an important role. Further, when inspecting the first-generation immigrants aged
19 to 26, we see a substantial gap from the previous age group (see Table 3). This large
gap indicates that older refugees in later teenage, are very sensitive to the time of arrival
to Sweden.

3Countries included in the European sample: Denmark, Finland, Norway, Poland, Germany, Greece,
United Kingdom and Italy.

14



DESCRIPTIVE STATISTICS

Table 2: Distribution - refugee sample

Note: The distribution by country can be found in the appendix C.

Table 3: Mean - dependent variables

Note: The table with values for "natives" includes values for individuals with Swedish parents. Other
immigrants and refugee sibling sample are individuals with siblings in the analysis.

Looking at the country specific characteristics of the sample, see appendix C, the
refugees with the highest educational attainment in the sample come from Iran, where
the norm is to have higher than high school education (almost 14 years of education).
Another country with high educational attainment among immigrants is Bolivia and
Peru. An interesting fact is that the young refugees (average age is 3) that often arrive
parentless from Sri Lanka or Colombia have high levels of educational attainment in
comparison with other immigrants. The immigrants from Sri Lanka also have the lowest
unemployment among refugees and highest earnings, as well as lowest amount of welfare
benefits received in adulthood. Therefore, we decide to analyse the phenomenon of high
performance of young, parentless immigrants arriving from Sri Lanka, Colombia or Chile
in the sensitivity analysis.

6.1 Correlation between dependent variables

In order to interpret our results, it is important to understand how the dependent variables
interact. If the dependent variables are perfectly correlated there should not be any
interest in evaluating them separately.

The results for all individuals and the refugee samples go in the same direction and
are of similar magnitude. Considering first the logarithm of wage, there is a positive
correlation between attained education. In other words, lower educational attainment
is correlated with lower earnings. Moreover, receiving more welfare benefits and unem-
ployment days is negatively associated with the logarithm of wage. Higher education has
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a negative impact on unemployment. Looking at welfare benefits, there is a negative
association with the level of education. As expected, more unemployment days implies
higher amount of welfare benefits received. The correlation between unemployment and
welfare benefits is not perfect, because the variable identifying unemployment has been
defined ambiguously. The definition of unemployment leaves room for both receiving the
welfare benefits during a part of a year and being unemployed, as well as earning income
during another part of the same year. Interestingly, we find relatively weak correlation
between all dependent variables, except unemployment days and wage.

Table 4: Correlation - dependent variables

Note: The correlation between the dependent economic outcomes used in the main analysis. The upper
panel represent all individuals in Sweden, the lower panel present the refugee sibling sample.

Observation time 1990 to 2014. For detailed explanation of the economic outcomes, see the data
section.

7 The empirical strategy
In the following section the main strategy and empirical framework is set up, that is used
to estimate the impact of age at immigration on outcomes within two different age inter-
vals: (i) 28 to 30 years and (ii) 34 to 36 years. To begin with, the basic model is outlined
to estimate the effect on four economic outcomes. Secondly, the strategy to eliminate
the bias in estimations is presented. In addition to that, the test performed to find the
structural breaks in the data that serve as a guideline for the division of the sample, is
presented.

The age at immigration for the first-generation immigrants has been calculated in the
following way:

Age at Immigration = Y ear of arrival − Birth year [0, 26]
Similar approach has been used for the second-generation immigrants:
Age at Immigration = Y ear of arrival of the parent − Birth year [-10,0]
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The estimations capturing the effect of age at immigration will be performed in two
different ways:
1) using dummy variables. 4

2) using spline function. In this function the effect of age at immigration is assumed to
be linear. However, the slope is allowed to vary when the age equals zero and eighteen. 5

The two different ways to use the explanatory variable of interest have both advantages
and disadvantages. The estimation with dummies allows for a very precise analysis of the
effect for every age at immigration, but the linear specification gives a broader picture of
the effect of every extra year of the delay in the point of time of immigration. The bias
due to measurement error is also excluded when using the linear specification, since the
error is symmetric for the differences in arrival for both of siblings.

Previous research shows that there is a significant impact of birth order among the
siblings that can influence the labour market outcomes. There is evidence on that being
Firstborn among the siblings is beneficial for the educational performance (Böhlmark,
2009). Therefore, the model is augmented by inclusion of an indicator for being a first-
born child and by specification by a gender dummy. Furthermore, there might be macroe-
conomic influences that could impact the analysed effect. Another important extension
that is made to the existing methods is the control for the history of the business cycles
every individual face, we include a variable capturing the business cycle when the individ-
ual gets out into the labour market at age 18. All the regression estimations performed
include the clustered heteroscedasticity-consistent standard errors.

In other words, the following OLS regression equation is estimated:

Yij = a+ β1Age
Im
i + δtBCBt + β2Firstbornij + β3EducationP arentij +
β4BCBt|AgeIm=18+β5Femalei + εij

where Yij is the economic outcome of interest (educational attainment, employment,
wage, social welfare benefits) for the individual i in the householdj, AgeImi is the dummy
variable for each possible age at immigration, except the reference group. In addition, we
also include BCBt, Business Cycle Barometer 6 and Firstbornij, an indicator for being
first-born child, as well as BCBt|AgeIm=18 that is the Business Cycle when the individual
is 18-year-old. EducationP arentij is the highest level of educational attainment of the
parent and εij is the error term.

Nonetheless, in the OLS regression there is a problem of selection bias that occurs due
to the fact that the parents have the possibility to choose when it is most beneficial for
their children to immigrate. Some part of the bias is eliminated since we use exogenous
shocks, different conflicts that force the individuals to immigrate. The use of stochastic
events leaves no space to plan and time the age at arrival. However, in order to fully
eliminate the bias, the analysis is performed by sibling comparison using family fixed ef-
fects outlined in the section below. There are significant differences between the families
that decide to arrive with their new-born children and teenage children, as well as the
adult refugees. Therefore, the within-family variation is isolated.

4In the binary variable estimation, the age span -10 to 18 is analysed in order to capture the effect of
childhood integration to reduce the bias that emerges due to the wide time span between the siblings.

5Spline is applied on a wider age span (the age interval of -10 to 26, in order to be able to find the
critical thresholds.

6Retrieved from National Institute of Economic Research, 2016-12-02.

17



THE EMPIRICAL STRATEGY

The differences in the fixed age are compared between siblings arriving to Sweden at
different ages. We define family fixed effects using household identification number. The
sibling approach can be motivated by the presence of different sources of bias, such as
neighbourhood effects. Quality of school and other external factors influence the effect
of age at immigration on future income, which is eliminated while using family fixed
effects. The main assumption of the model is that the siblings would perform equally
well within the different dependent variables in the absence of immigration. The theory
that birth order matters threatens this assumption, therefore we still include the control
variable Firstborn. The family fixed-effect approach will be used simultaneously on each
sample for comparison reasons (appendix include tests without fixed-effect estimates).
The age-zero immigrants are used as the reference group.

Thus the main regression equation, for the age at immigration as a binary variable
will be:

Yij = a+β1Age
Im
i + δtBCBt+β2Firstbornij +β4BCBt|AgeIm=18+β5Femalei+γjfj + εij

where fj are the family characteristics influencing the effect of age at immigration on
economic outcomes.

Next, we have categorized the immigration age into three buckets: (a) -10 to 0, (b) 0 to
18, and (c) 18 to 26. In the spline regression, the same equation as the main regression
equation is estimated, but instead of β1AgeImi we use:

Iaβ
a
1 Age

Im
i
a + Ibβ

b
1 Age

Im
i
b + Icβ

c
1 Age

Im
i

c

where the superscript denotes which group the person is categorized into, and Ia is the
indicator function taking on the value 1 if person i is in group a and zero otherwise.
Therefore, the interpretation of the coefficient will be the following:

dy

dAgeImi
=


a1, ifAge

Im
i < 0;

a2, if 0 ≤ AgeImi < 18

a3, otherwise

In the analysis, there is a problem of the macroeconomic influences and calendar ef-
fects on the relationship between the age at arrival to Sweden and income. The strategy
to apply year fixed effects is problematic. Since the outcomes are observed at a common
age, the variation in age at immigration and time of observation is identical for siblings.
This means that when including the family fixed effects, we have perfect correlation be-
tween age at immigration and time of observations. A frequently used strategy to deal
with this issue, is to assume that observation time effects are the same for immigrants
and natives. This approach has been questioned when studying social integration and
economic outcomes by Barth et al (2004, 2006). The time effects are likely to differ
between natives and immigrants, which has been confirmed by Gustafsson and Zheng
(2006). To handle the effects of outcome years we instead follow the strategy used by
Åslund et al. (2015). We define our assumption that differences in unobserved hetero-
geneity among age-zero immigrants are not systematically related to the age structure
of the cohorts. Under this assumption we can derive consistent estimates through the
transformation of the dependent variable. Furthermore, this assumption, can be seen as
plausible, since the large waves of immigrants are outspread during the analysed period.
Due to the symmetric and relatively constant over time influx of immigrants at age zero,
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this group can be seen a good reference. This assumption is also backed by the strategies
used in previous research (Åslund et al., 2015). As already mentioned, the comparison
group consists of the immigrants arriving to Sweden at age zero, excluding those from
geographically close countries. We do not separate the comparison based on the type of
immigration in order to obtain sufficient number of observations for the reference group.
As seen in the appendix D the trends for the refugees and the entire population of im-
migrants are overlapping. The benefits of this strategy in terms of lower standard errors
outweigh the costs, since the results are consistent for both methods, independently of
the composition of the reference group.

First, we calculate the average outcome among same-aged immigrants that arrived
at age zero in the specific year of observation. Subsequently, the data is transformed by
deducting this average from the individual outcome, as follows:

ȳt|AgIme =0 = δt + f̄t|AgIme =0 ỹij t = βAgeImi + fj + uij t
Where ȳij t = yij t − ȳt|AgIme =0

where δt= the time specific effect of the observation year on the outcome of interest.
Further, the same method is applied in order to adjust for the institutional changes

in education. There is evidence of inflation of the grades in Sweden (Skolverket, 2016),
which means that the estimation will be biased downward, since later arrival means also
that it is easier to complete the school. Therefore, we adjust for that by controlling for
the trends in educational attainment for age-zero immigrants.

The bias due to the effect of macroeconomic influences on the amount of welfare ben-
efits received is eliminated by the control variable Business Cycle Barometer.

Next, in the sensitivity analysis the same empirical strategy is applied with minor
adjustments. In the analysis of the orphan sample, year and regional fixed effects methods
have been applied. The following regression equations has been estimated:

Yi = a+ β1Orphan+ β2BCBt+γr+εi

where Orphan is the dummy variable for coming to Sweden with parents or alone and
r are the region characteristics influencing the effect of age at immigration on economic
outcomes.

Yi = a+ β1Orphan+γYeart + εi

where Y eart are the time characteristics influencing the effect of age at immigration in
the estimated sample.

7.1 Critical periods

It is called a structural break when a time series abruptly changes at a point in time. A
test for structural breaks is performed in order to determine whether there is a significant
change in the data. The change in the case of this empirical analysis involves a change in
means of the dependent variable of interest for a specific value of the main explanatory
variable, age at immigration. In order to determine whether and when there is a structural
break, we conduct a Wald test, where we test the following null hypothesis:
H0: There is no structural break

The Wald test is applied on an unrestricted regression, which means that there are
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no restrictions on the estimates and the data finds the breakpoints. In other words,
the unrestricted regression considers the model that reflects the alternative hypothesis
allowing the parameter estimates to take on any values. The Wald test is based on the
parameter estimates and their covariance derived using maximum likelihood ratios or
least squares (Wald, 1943). The test statistic is calculated in line with the following
equation:

ΞW = (β̂−β0)2
V ar(X)

8 Results
To begin with, the results from the estimation of the baseline regression with immigration
age dummies for second and first-generation, are presented. Secondly, the Wald-statistic7

results using the full sibling sample for two different groups (childhood immigrants and the
full sample, up to age 26) are presented. The results from the Wald tests are used in order
to estimate a spline regression with slope changes. The aim for that is to facilitate the
interpretation from our estimates. We divide the sample by gender to see heterogeneity
in the estimated sample. Lastly, we analyse potential effects from geographical distance.

8.1 Immigration age as a binary variable

Figure 4 illustrates the estimated coefficients at each arrival age with a 95% confidence
interval between ages -10 to 18. The horizontal line indicates the age-zero immigrants
(the reference group). The impact from arrival age compared to the age-zero immigrant
is visualized.

The effects for the different dependent variables of interest differ in magnitude, and
significance between the two generations. Starting with the upper panel in the first
graph, we see that the impact on attained education of the age at immigration have a a
downward sloping trend. The results for the second-generation are slightly above zero,
but with large standard errors and lack of significance. The negative effect of later arrival
to Sweden becomes significant if the individual from the first-generation group arrives
after the age 6, just before the beginning of the primary school in Sweden (regression
results using the dummies are found in the appendix E.1). When plotting the effect on
educational attainment for the full sample up to age 26, it is clear that after age 18 the
estimate changes trend and standard errors increase (the education graph with dummies
up to age 26 is found in appendix E.1). This makes the results for higher ages than
18 difficult to interpret, which is consistent with the fact that the immigrant may have
finished her education before immigration. Next, the trend for the number of employment
days is similar to the trend for attained education. The estimated coefficient indicates
that higher age at immigration results in more days of unemployment in adult life. The
effects for second-generation are not as strong as for the first-generation and have higher
standard errors. The effect on unemployment becomes significant already if the individual
arrives to Sweden at age 4. After that point, every extra year of the delay in arrival means
more years of unemployment in Sweden. The average reaches a large magnitude; when
the individual arrives at age 11, on average she can expect to have 13 days more in
unemployment than the reference group at ages 28-30. The lower panel starts with the

7See appendix E.2 for additional explanation
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Figure 4: Binary variable - refugee sample

Note: Age at immigration as binary variable - The estimates and 95% confidence intervals from family
fixed effects specifications. The reference group is the age-zero immigrant. All outcomes are observed

at age 28 to 30. Beta coefficients are found in appendix E.1.

wage estimate in percentage of the reference group. We find a strong negative trend both
in the effect on the economic outcomes for the second and first-generation immigrants.
There is clear evidence that the children born in Sweden, with parents that arrived to
Sweden at least 5 years before the birth, benefit by the earlier arrival of the parents to
Sweden. In comparison with the age-zero immigrant, they earn more, the earlier their
parents have arrived. The negative impact of later arrival becomes significant, already
for the age-zero immigrants that are born in Sweden. Thereafter, the effect increases.
The last economic outcome, received welfare benefits in hundreds of Swedish kronor,
follows a positive trend. Later arrival means more welfare benefits received. In line with
the initial expectation, the first-generation immigrants receive more welfare benefits than
the reference group and the amount is increasing with the age at immigration. The age
at immigration starts to matter after the age 7. Further, the received welfare benefits
expand substantially from later arrivals than age 18 (see appendix E.1).

All in all, we observe following effects in the regression with immigration age as the
dependent variable:

• Negative relationship between immigration age and educational attainment when
the individual arrives after the age 6.

• Positive relationship between immigration age and unemployment days if the indi-
vidual arrives after the age 4.
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• Negative relationship between immigration age and logarithm of wage both for the
first- and second-generation immigrants.

• Positive relationship between immigration age and welfare benefit if the individual
arrives after the age 7.

When we exclude the family fixed effects and include additional controls, the results
change in magnitude for some of our dependent variables (see appendix E.1). The aver-
age negative effects from later arrival are stronger for the second-generation immigrants,
except the income. The impact on education is negative both for first- and second-
generation, however the effect for first-generation immigrants lacks significance before
age 9. Interestingly, the coefficients for welfare benefits for second-generation immi-
grants, whose parents arrived to Sweden more than 8 years ago, become significant and
negative, if fixed effects are excluded. This seems reasonable, since the integration of
parents before the birth of immigrants is important for the integration of children into
the labour market. Wage have a similar trend, but lower magnitude in comparison with
the regression including fixed effects.

When analysed for men and women separately, the trend is similar (see appendix E.1).
The magnitude of coefficients differ, with slightly stronger effect of age at immigration
for the female part of the sample.

To conclude, we find significant negative impact of age at immigration on all the
dependent variables, in comparison with the the reference group. We also see indications
that the analysed effects are stronger for the first-generation immigrants than for the
second-generation immigrants, which is consistent with the initial expectations.

8.2 Structural breaks

In order to analyse if age at immigration has a specific breakpoint, we estimate two
Wald tests for an unknown structural break in the data. We begin with analysing the
critical threshold solely for the sample of childhood immigrants below the age 18. The
first table presents the results. Next, we analyse the full sample, up to age 26. We
do not analyse the effect on education for the older sample (aged 18-26), since there
is risk of misinterpretation of the results due to the fact that we do not know whether
the education has been acquired in the host country or in the source country, as seen
in the section above. The estimate finds the breakpoints at the age at immigration of
11-12 years for the sample of children up to age 18. In other words, the effect of age at
immigration changes significantly depending on if the immigrant arrives before or after
the puberty. For the full sample, we see that it matters if the individual completes the
secondary school in the home country or not, since the breakpoints are around age 18.
We find some indications of a second breakpoint at age zero when plotting the Wald
statistic for all ages, the results of the Wald test are illustrated graphically in appendix
E.2.
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Table 5: Wald test

Note: The estimated use family dummies to allow for the time series of immigration age. No difference
in the estimated coefficient compared to the family fixed effect estimate.

8.3 Spline regression

To make the estimates more precise, we conduct a linear regression with the possibility
to change slope in two places. We decided to set the first split at prior to and the
second post birth immigration. The threshold is interesting due to the fact that the first
and second-generation immigrants may have totally different characteristics even if the
dummy graph illustrating the estimations showed little difference in slope. The zero age
split is used for all dependent variables. Further, we analyse if it matters to come before
or after completing the secondary education, at age 18. Variables wage and education are
estimated using the transformation explained in the section about the empirical strategy.
For welfare benefits and unemployment days, we use Business Cycle Barometer as a
control for time trends.

In the table below, it can be seen that a significant negative effect of coming later
to Sweden for all the generations of immigrants studied and all the dependent variables
of interest is found. The effect of late arrival on educational attainment is larger in
magnitude for first-generation immigrants. When it comes to the effect on unemployment
days, the older the immigrant, the higher the number of unemployment days due to one
year later arrival to Sweden. Interestingly, the second-generation immigrants are more
affected, in terms of lower earnings, than first-generation immigrants. Although, the
difference in slope is minimal. The effect of coming one year later on adjusted logarithm of
wage is negative. The effect is largest for the oldest sample. The estimated relationship on
welfare benefits is negative for the sample of younger immigrants, which means that later
arrival results in less welfare benefits received in comparison with age-zero immigrants.
However, the effect becomes positive for adult immigrants. The estimated coefficient for
the variable Business Cycle Barometer indicates that the higher value of the indicator
implies lower number of unemployment days (see appendix E.3 for results with controls).
In other words, the improved economic state results in lower number of unemployment
days among immigrants.
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Furthermore, the performed F-tests result in the following remark: the sensitive
thresholds that are assumed to be at age 18 and age 0 exist. The F-test shows that we
cannot reject the null hypothesis at 1% level that there is no structural break at age 0.
We see that the difference in slope in the estimated effect between the second-generation
and the younger part of first-generation is minimal. The most important conclusion is
that the differences in the slope between the younger and older part of first-generation
immigrants are significant and it is an evidence of an existence of a structural break.

Table 6: Linear spline estimate - refugee sample

Note: Immage is the age at immigration interval for the linear estimate. Boom (at age 18) is a dummy
for recession or boom in the business cycle when turning 18 years old. Business Cycle Barometer

indicate economic state at observation year, see appendix G.1. Standard errors in parentheses ***p<
0.01, **p <0.05, *p<0.1

8.3.1 Heterogenous effects: gender, region

In this section we investigate the gender differences in the estimated effect, illustrated in
the table below. In the performed F-tests, we look if the slopes of the trends for women
versus men are the same.
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Prima facie, while performing all the estimations women have always better outcomes
than men in terms of higher educational level, less unemployment days, less welfare
benefits received. In spite of that, they face substantial disadvantage in terms of lower
earnings.

To begin with, the second-generation females are more negatively impacted by later
arrival of the parents than the male part of the population. Regarding the younger part
of the first-generation, the negative effect on education and income is higher for female
immigrants than male. However, the effect on unemployment is lower for women than for
men. The same patterns are seen within the sample of adult immigrants. The positive
effect on welfare benefits is stronger for the adult female part of the sample than for other
groups.

The null hypothesis that the slope of the trend for earnings is the same for both males
and females for all age groups can be rejected. Regarding the rest of the sample, we can
reject the null hypothesis on 5% level for both the younger and older first-generation of
the sample for all the outcomes, except the welfare benefits.

Table 7: Linear spline estimate - refugee sample gender

Note: The same slope test is against the null hypothesis no difference between Mate(M) and female (F)
at different age intervals. Control estimates and slope difference within gender, see appendix E.3.

Standard errors in parentheses ***p<0.01, **p<0.05, *p<0.1
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All in all, the results have strong trends in line with the outlined hypotheses for all the
dependent variables of interest. The results follow the same patterns if the estimations
are separated by gender. In the sample consisting of men we find a stronger effect
on employment, while in the sample consisting of women, we find stronger effects on
education and earnings. Further, the breakpoints have been found in early puberty and
after completing the secondary education. The breakpoints have been confirmed in the
F-tests.

When the impact due to differences in geographical distance is analysed, the linear
model is estimated within the sample of first-generation immigrants from different regions.
It has been assumed that there are not only differences in levels of the difficulty to
acculturate between the siblings, but also differences in the overall trend. Therefore,
even though variation in family characteristics is absorbed, the effects due to cultural
influences can be seen.

To begin with, the trends are very similar for the differing regions. The region with
strongest effects of age on labour market performance is Asia. The studied relationship
is weakest for immigrants from South America, especially in attained education. The
later arrival of geographically close Yugoslavian immigrants is not as determining for
the integration in labour market as for the Asian and African refugees. However, the
European subgroup has a strong negative trend in attained education.

Table 8: Linear estimate - region specific sample

Note: Estimates use first-generation immigrants aged 0 to 18 years. Family fixed effects specifications
included. Standard errors in parentheses ***p<0.01, **p<0.05, *p<0.1

Looking more specifically at the country level, we see that the negative effect of
education is strongest for Vietnam and Somalia, countries that are both culturally and
geographically distant from Sweden. The Peruvian refugees are mostly affected when it
comes to the unemployment. The refugees from Uganda and Lebanon suffer from lower
earnings due to later arrival more than any other group. The effect on welfare benefits
is strongest for Pakistanian refugees. However, there is bias due to differences in sample
sizes between the regions and the results should be interpreted with precaution. Despite
the fact that a large part of the regional variation is removed when we absorb fixed effects,
the pattern is still clear: the more culturally distant the region of origin is, the stronger
the effect for the individual.

26



SENSITIVITY ANALYSIS

Table 9: Linear estimate - country specific sample

Note: Estimates use first-generation immigrants aged 0 to 18 years. Family fixed effects specifications
included. Standard errors in parentheses ***p<0.01, **p<0.05, *p<0.1

9 Sensitivity analysis
In this section we verify the stability and robustness of our results. In addition, we
compare and check the consistency of the results for the refugee group with the samples
of immigrants from geographically closer countries and the parentless immigrants. The
analysis of the differences between the refugees and labour migrants highlights the dif-
ference between the results on migration due to exogenous shocks and migration due to
economic reasons. By measuring the outcomes of the orphans, compared to other same
aged children, we test for the negative effect of arriving without parents. Secondly, we
test main regression equation using the same framework, but later in life, within the 34 to
36 age interval. When measuring the outcomes at a later stage in the immigrant working
career gives us a good indication if the results hold in long-term and if the outcomes in
ages 28-30 are a good approximation of the life-time outcomes.

9.1 Other immigrants

The subsample consisting of other immigrants include the immigrants classified as “labour
migrants” from geographically closer countries. Thus, this sample contains mainly the
immigrants that planned their migration and had the opportunity to influence the age
at immigration. In comparison with the refugee sample, the analysed effect for the other
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immigrants that has not experienced an exogenous shock is visibly weaker. In the figure
below, it can be seen that the pattern for the second-generation migrants lacks signifi-
cant difference from the reference group, except for a positive trend in education up to
4 years before birth. The first-generation migrants have weak effects from later arrival.
The standard errors are high for the first-generation and the estimated values fluctuate
significantly.

Figure 5: Binary variable - other immigrants

Note: Age at immigration as binary variable - The estimates and 95% confidence intervals from family
fixed effects specifications. The reference group is the age-zero immigrant. All outcomes are observed

at age 28 to 30. Beta coefficients are found in appendix F.

Further, the table below presents the estimates from the linear model. The coefficients for
the other immigrants are lower and lack significance, but the trend goes in the same direc-
tion as for the refugee sample. For the second-generation immigrants, the only significant
relationship is found for the level of attained education. However, the estimated relation-
ship is positive, which is counterintuitive. For the younger part of the first-generation
subgroup, the results are in line with the initial hypotheses. Nonetheless, we cannot re-
ject the null hypothesis that there is no effect on welfare benefits and education. Within
the last, oldest group of adult immigrants, no significant effects are found, despite the
negative effect of later arrival on welfare benefits. In comparison with the refugee sam-
ple, we find significant differences for all the outcomes of interest, except welfare benefits.
Overall, all the slopes for the estimated trends are steeper for the refugee sample.
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Table 10: Linear spline estimate - other immigrants

Note: Immage is the age at immigration interval for the linear estimate. Boom (at age 18) is a dummy
for recession or boom when turning 18 years old. Standard errors in parentheses ***p<0.01, **p<0.05,

*p<0.1

We see that the reason for immigration matters for the analyzed effect. The effect
becomes significantly stronger with not only geographical distance, but also the fact that
refugees cannot plan and choose the best time to arrive to Sweden. Despite the fact that
we use family fixed effects, there are differences in trends among the other immigrants
and refuge siblings that have an impact on the results. Therefore, the effect on the sample
of other migrants is lower in magnitude and less significant. However, it is still in line
with the initial hypotheses. This is the explanation for why this study finds stronger
effects than previous research on the topic.

9.2 Orphan sample

This is a very interesting sample of refugees that encounter an exogenous shock in terms
of that they are forced to immigrate, but in the majority of cases not solely due to po-
litical conflicts. The orphans come to Sweden as potential adoptees. This part of the
sample has no connections with the culture of the country of origin, since they arrive
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without the parents. Orphan siblings are here a binary variable equal to one if parent-
less, compared to the children arriving with parents. Therefore, instead of using family
fixed effects, region or year fixed effect estimations are performed, in order to control for
calendar effects and regional variations. In the table below we see the effect of coming
to Sweden as a child 0-5 years old without the parents on the performance on labour
market compared to same aged children with parents. It is important to emphasize that
the parentless children in the sample immigrate from three countries: Chile, Colombia
and Sri Lanka. This is in line with the statistical reports by Migrationsverket (2016).

Table 11: Binary variable - orphans

Note: Immage is the age at immigration interval for the linear estimate. Boom (at age 18) is a dummy
for recession or boom when turning 18 years old. Standard errors in parentheses ***p<0.01, **p<0.05,
*p<0.1

To begin with, the effect on educational level is ambiguous; it changes with the two differ-
ent estimation models applied. There is a negative effect on the number of unemployment
days for coming to Sweden without parents in comparison with coming to Sweden with
the entire family. It can be interpreted that the parentless children perform better in the
labour market in adult life, compared to those who arrive with their parents. In general,
the parentless children receive less welfare benefits in adulthood. These remarks indicate
that parentless children integrate better in the Swedish society than those who arrive
to Sweden with the entire families. In this section the binary and spline estimates are
presented for the same refugee sample as used in the result section, in order to extend
the validity and see how the results differ if observed at another point in time.

9.3 Long-term validity

The binary and spline estimates are presented for the same refugee sample as used in the
result section, in order to extend the validity and see how the results differ if observed at
another point in time.

The binary estimates do not change significantly, when the outcomes are studied
within the age interval 34-36. The figure below shows that there is no statistical difference
from the age-zero immigrant, but the standard errors are large. Within the sample of
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first-generation refugees that arrive before primary school, the effects of later arrival are
significant in comparison with the reference group.

Figure 6: Binary variable - refugee sample aged 34 to 36

Note: Age at immigration as binary variable - The estimates and 95% confidence intervals from family
fixed effects specifications. The reference group is the age-zero immigrant. All outcomes are observed

at age 34 to 36. Beta coefficients are found in appendix F.

In the linear model the coefficients estimated have the same slope as in the previous
estimations. Regarding the first outcome, education, the impact is still negative, yet
not significant for the second-generation estimates. In comparison with the estimates at
ages 28-30, the effect on unemployment and earnings increases for the second-generation
immigrants, and decreases for the younger part of first-generation immigrants. This is
a puzzling result that indicates that the assimilation of parents matters more for the
economic integration than assimilation of the individual. Although, it is important to
highlight that the sample size of the second-generation immigrants is now small and the
standard errors are too large to draw any reliable conclusions. The effect on welfare
benefits is weak in comparison with the estimates in the main regression, but goes in
the positive direction: the older the individual when immigrating, the higher amount of
welfare benefits received.

Interestingly, when looking at the control variable indicating if the individual i is born
first among the siblings or not, we see that it has a significant positive impact on the
performance of the individual in all the previous estimations. Although, while looking
at this variable when the outcomes are observed later in life (ages 34-36), the coefficient
is lower in magnitude and changes sign. This means that birth order matters in the
beginning of the work-life and loses significance the older the individual becomes.
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Table 12: Linear spline estimate - refugee sample (age 34 to 36)

Note: Immage is the age at immigration interval for the linear estimate. Boom (at age 18) is a dummy
for recession or boom when turning 18 years old. Standard errors in parentheses ***p<0.01, **p<0.05,

*p<0.1

The results are robust to the changes in observation year and the patterns are similar,
independently of when the outcome is studied. Thus we can reject the null hypothesis
that there are no differences due to the age at arrival once again. Therefore, we can
conclude that the chosen age when the results are observed (28-30 years) can be used as
an approximation of the lifetime outcomes.

10 Discussion
This study finds evidence that labour market integration declines appreciably with age
at immigration. The general effect might be due to the fact that it is more difficult to
acquire Sweden-specific skills, such as the language, the higher the age upon arrival. Older
immigrants may be less able to adjust to the cultural and linguistic challenges. At the
same time less acculturation may lead to discrimination and lower returns to education.
Ease of acculturation is inversely related to the age at immigration, and this is the main
driver of our findings. In addition, we see that there are periods when the effect of age
at immigration is amplified.

The effect is inherited through different generations, with the second-generation im-
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migrants affected negatively by later arrival of the parents before their birth. This shows
that parental assimilation has implications for the children in adult life. Plausibly, the re-
lationship between age at immigration and the economic outcomes for second-generation
immigrants is not as strong, as for the first-generation immigrants. It indicates that in
long term the negative effect of age at immigration diminishes as the family becomes fully
assimilated into the Swedish society.

Specifically, the results are in line with the initial hypotheses. When we conduct the
Wald test, we see that the critical threshold for education is in line with the findings of
previous studies - at age 11. This result goes hand in hand with CPH and the theory
developed by Scovel (1988). According to the second language theories, the breakpoint
is around the age 12. This indicates that implementation of efficient policies in order to
enhance acquisition of Swedish language is crucial for the integration of refugees into the
labour market. The strongest negative impact on education is found in the regression
with binary variables at ages 16-18, which means that it is better to rather come before
that period or complete the education in the home country. The proposal to prolong the
compulsory school attendance in Sweden to the age 20 for immigrants will increase the
educational attainment and give the possibility to acquire the Sweden-specific skills. It
has potential to be an efficient tool in order to diminish the negative effects of coming
late to Sweden on labour market performance. On the other side, we see that there
are significant differences depending on when the immigrant arrives to Sweden and on
the source country. Therefore, making it compulsory to attend school to age 20 will be
unnecessary waste of resources, resulting in deadweight loss.

The unemployment days increase with later immigration to Sweden. The threshold
is around age 12 for the sample of childhood immigrants, consistent with the theories
about second language acquisition. The negative effect on unemployment days due to
later arrival is twice as strong for male in comparison with female. Indirectly, the later
the refugee arrives to Sweden, the harder to find a job and the trend is more negative for
men than for women.

The negative impact on logarithm of wage in comparison with the reference group
of age-zero immigrants is significant in all the regressions. In addition, the negative
relationship is stronger for women than for men. Considering the fact that the effect is
reversed when looking at employment it can be interpreted as the age at immigration
does not matter for female unemployment, but matter significantly for male. Although,
the incoming women receive the jobs of lower quality the later they arrive and the income
decreases due to later arrival. Previous studies find that the negative effect on labour
market performance is stronger for men than women due to the in general lower earnings
of women, and therefore less room for discrimination at the lower end-scale of wage
distribution. However, we see that there is a stronger negative effect of age at arrival
within the sample of female immigrants on earnings and education, which means that
there are mechanisms related to acculturation that influence the fact that women on
average earn less than men.

Further, the critical age for earnings has been found at the age of 12, when analysing
the below age 18 sample; and at the age of 18, when analysing the full sample. Therefore,
in addition to the linguist aspects, it matters whether the individual arrives before or
after the graduation from secondary school. This an additional evidence that educational
attainment leaves a permanent scar on lifetime labour market performance. It seems to
be beneficial to complete the education in the source country, however there is risk that
the education received will not be recognized in Sweden.
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Regarding the welfare benefits, the topic about the contribution of refugees to the pub-
lic finance and whether they are stuck with welfare is on the top of agenda of politicians
right now. We see that there is a negative pattern with age at immigration increasing
the amount of money received from the state. This can be interpreted in fact as if the
time in Sweden increases, the welfare benefits the refugee receives decrease, which is
the opposite of the allegation that there are no incentives to work for the immigrants.
The time is necessary to acquire the language and cultural knowledge. The younger the
refugees come, the lower the amount of welfare benefits received. The second-generation
immigrants receive less welfare benefits than age-zero immigrants, which means that the
effect is not inherited through generations. To conclude, we do not see any clear evidence
on that immigrants arriving to Sweden are stuck with welfare. In contrary, we see that
the unemployment rate decreases, the longer they stay in Sweden.

We see that all the effects are amplified by cultural and geographical distance. We
also observe that it matters whether there is room for planning of the time of immigration
or if the immigrants need to flee due to an exogenous shock. Therefore, the new waves of
refugees encounter more challenges and find it more difficult to integrate into the labour
market than the previous waves of labour migration. It should be considered in the
new integration policies and programs. Since the refugees come to Sweden due to an
exogenous shock, there is little possibility to influence the age at immigration. Therefore,
it is crucial for policymakers to consider the differences in various samples of immigrants
and address the problems of distinctive levels and types of problems for the immigrants
in different cohorts. The “one size fits all” approach is not feasible to integrate efficiently
the refugees; since the differences within this group are considerable.

Furthermore, the new law implemented that limits the family reunification means
that immigrants arriving without their families will become more common than they
currently are. It also means that this type of study will be more difficult to conduct in
the future, since sibling pairs immigrating to the country will become more infrequent.
The analysis of the orphan sample arriving independently and individually is important
for the future, since more people will arrive without the families. Overall, there is a
positive effect of coming to Sweden without parents on labour market performance. The
potential explanation for that could be the fact that parentless children are forced to
integrate into the Swedish society faster, independently of their age. They cannot rely
on the help from the biological parents and therefore have no choice, but acquire the
language and adapt to the culture as efficiently as possible. The cultural ties and the
connections with the country of origin are not as strong as for the children arriving with
parents and the effect of later arrival is not as significant.

This is a broad study of the relationship between age at immigration and outcomes
that mirror the integration into the labour market. The results are in line with the
outcomes from the studies of the relationship in other countries; this shows that the
conclusions can be generalized and applicable to other contexts. The results are robust
to changes in the assumptions, in the selection of the sample and limitations that has
been made throughout the whole study. The unique register dataset used in this study
made it possible to isolate the effect of within family variations. This enabled us to
eliminate a large proportion of the bias; something that the studies on immigration in
other countries did not manage to do. A main drawback of this study is that some samples
analysed are too small to make any reliable conclusions (specifically, the sample of 34-36
ages immigrants used in the sensitivity analysis). Unlike the existing studies, this study
does not have the problem of attrition bias, since none of the individuals included in the
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studied samples have emigrated during the period of analysis. We manage to not only
minimize the selection bias in the analysis, but also the bias due to differences between
different cohorts. Since we adjust for the calendar effects by comparing with the age-zero
immigrants, comparing only the differences within families and the economic state when
the individual completes the secondary education, the bias due to cohort differences is
significantly reduced. However, there is still risk that the individuals differ due differences
in how skillful a specific cohort is due to varying quality of institutions, differences in
trends in second language acquisitions and other aspects that may influence the differences
in integration among siblings. This would be a threat to the rather strong assumption
that the siblings would perform equally well in the absence of immigration. Nevertheless,
previous studies show that cohort groups of immigrants are not very different from each
other, (Borjas, 1985, 1995), so this bias should not threaten the validity of this study.

In addition to that, we see that there are differences dependent on whether we apply
family fixed effects or not. This means that the use of exogenous shocks does not reduce
the selection bias entirely and that there is still a lot of unobserved heterogeneity within
the sample of refugees. Therefore, the conclusion is that family fixed effects is a more
feasible method for these types of studies. There are differences in the estimates for the
refugee sample and other immigrants sample, as well as for the sample used in study
by Åslund et al.(2015). This means that both the reason for immigration, geographical
distance and cultural/linguistic differences influence the estimated effect. In other words,
there are differences in not only levels, but also trends among the siblings. Every year
more in the country of source will result in longer process of acculturation, which means
that there are not only differences in the level of economic outcomes between the younger
and older sibling, but also there are differences in the slope of the estimated trends. The
trend of the difficulty to adapt to the new culture is positively related to the age at immi-
gration. The family fixed effects method absorbs the differences in levels of difficulty to
acculturate, but does not consider the differences in trends. Therefore, we see differences
between the immigrants of different nationalities. If the language cultural/distance has a
similar effect on both siblings, then it is absorbed when the family fixed effect regression
is conducted. However, since we see that there are still differences between the regions in
the estimated coefficients, it implies that the cultural distance alters the rate of conver-
gence and the slope changes with the time to converge. The results imply that there is a
differential trend in the acculturation of siblings, not only differential level. This possible
source of bias and feasible ways to control for it, should be studied in depth in future
research.

Consequently, the observed differences in country characteristics could be to a large
extent driven by differences in the trends of the effect between the siblings. In the light
of the results of the Wald test, the existence of different thresholds means that the result
is two-folded: the younger sibling is not only negatively impacted by the later arrival in
comparison with the older sibling, but there are also differences in the slope of the trend.
Looking at the example of South America, the very mild effect of age at immigration
could be related to the immigrant profile that is characterized by on average low age
at immigration. If both siblings arrive before the threshold found in the Wald test, the
estimated magnitude of the coefficients will automatically be lower, compared with the
other regions when the siblings arrived at higher ages, above or overlapping the threshold.
In other words, the sibling pair arriving to Sweden when the slope of the trend is flatter
will have a weaker effect, in comparison with the sibling pair that arrive when the slope
is steeper.
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Unlike the majority of previous research, the chosen comparison group does not consist
of natives, but of the age-zero immigrant, born in Sweden. Therefore, all the conclusions
are drawn based on the comparison within the sample of immigrants. This has both
advantages and drawbacks, in the sense that the effect of age at immigration is isolated,
but sometimes hard to interpret.

There is a lot of room for future research that should focus more specifically on
analysing the sample of orphans that is a very unique group and has been studied briefly
in this paper. There is also demand for more studies on the contribution of refugees to
public finance and the amount of social assistance received. In addition to that, there
is a lot of research about the existing crowding out effects of wages of natives due to
immigration, however it would be valuable to see these studies conducted on the refugees
from recent immigration waves, since we see that the cultural and geographical distance
matters.

To conclude, we see that there are substantial differences between the immigrants due
to the reason for migration, culture, gender and age at immigration. The diversity of the
estimated effect means that any integration and anti-discrimination policies must take
into account complex interactions between timing of arrival, type of immigration, culture,
gender and the educational background. It should be taken into consideration that every
new influx of immigration has different characteristics and acculturate in different ways.
However, the general pattern is: a day late, a Krona short.

10.1 Policy implications

Prima facie, looking at the results of the analysis, we propose to implement specially
tailored integrational programs for immigrants arriving at different ages. The focus needs
to be on extra education for the young individuals arriving at ages 12-18. The quality of
language education should be improved and adjusted for differing needs and abilities of
different age groups.

Since the economic outcomes are significantly impaired by later age at arrival, we
see that acculturation is key for the integration of immigrants in the labour market.
In order to facilitate the integration of immigrants, the interpretation of grades and
recognition of foreign qualifications should be improved. Additionally, the supply of jobs
without requirements on Sweden-specific skills, such as language, should increase. It is
very important to implement rules in order to promote fair treatment of immigrants.
Since we see that assimilation is enhanced when the individual arrives independently,
without family, it indicates that the new law limiting family immigration should have
positive effects on labour market integration of immigrants. On the other hand, the
family structure is not the most important determinant of labour market performance.
The age at immigration has a larger influence and the focus should be to reduce the
negative impact for teenagers. We should also have in mind, that since the age effects
are stronger for refugees than other migrants, the unsuccessful integration of teenagers
will have severe consequences for the society in the future.
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11 Concluding remarks
This is the first study that finds significant effects of age at immigration on the economic
outcomes for the recent waves of refugees. We find two critical thresholds: i) around
the puberty for childhood/teen immigrants and ii) around the age 18 when including
a wider age span. The existence of breakpoints implies that it is crucial to focus on
efficient language programs, especially for teenage refugees. Furthermore, we find that
parental assimilation is important for the performance of refugees in the labour market,
since the age effect exists among children of refugees born in the host country (second-
generation immigrants). The robustness checks confirm that the effects are seen even in
later career life of the refugee. It seems to be more beneficial to come to Sweden after the
graduation from secondary school than just before. Arriving near the transition out of
high school is associated with a permanent reduction in educational attainment, and this
reduces the future earnings. In line with previous research, we find that the cultural and
linguistic distance matters for the studied effect. This implies that cultural differences
are an important factor in the integration of refugees into the labour market and should
be considered in the immigration politics. Furthermore, we find that there are substantial
differences in the studied effect between men and women, as well as between the refugees
and labour migrants. All things considered, the heterogeneity of the effect means not
only that the integration of refugees is more challenging than of the labour migrants,
but also that their characteristics are more contrasting and influence the integration to
a larger degree.
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Appendices
A Variables

A.1 Variables

Variable Name Explanation

Immage Immigration age
LoneInk Annual taxable income (100SEK)
SocBidrPerF04 Individual welfare benefits (100SEK)
Sun2000NivaOld Educational attainment

A.2 Control Variables

Variable Name Explanation

Business Cycle Barometer8 Confidence indicator in: manufacturing, building and retail
Boom Business Cycle Barometer > 100
Firstborn Indicator for being first-born among siblings
EducationP arent Highest level of parental educational attainment

A.3 Sources

Variable Name9 Source Explanation

GDP World Bank Gross Domestic Produin ct per capita
Corruption measure World Development Index Max=100 (highly clean); Min=0 (highly corrupt)
English proficiency Education First English tests completed in 2014 (100 is maximum)
Gender Equality Gender Inequality Index The higher value, the more unequal the country

A.4 The SUN2000 classification
SUN-code Level Edyrs

63 Doctoral(PhD) 21
62 Licentiate 19
60 Other advanced degree 18
55 Post-secondary 5 years or more 17
54 Post-secondary 4 years 16
53 Post-secondary 3 years 15
52 Post-secondary 2 years 14
41 Post-secondary less than years 13
33 Upper secondary 3 years 12
32 Upper secondary 2 years 11
31 Upper secondary less than 2 years 10
20 Compulsory school 9 (10) years 9
10 Compulsory school less than 9 years 8
00 Pre-School

9Based on index from year 2014



B Wald test
The operating principle of the performed test is to fit the regression without the restric-
tions. Then we assess whether the results appear to agree with the hypothesis within
sampling variability. The Wald distance of a coefficient estimate from the hypothesized
value is the linear distance measured in standard deviation units. The following null
hypothesis is being tested: H0 = β̂ = β0, where β0 = the hypothesized value of the
coefficient. Next, the following density is assumed: l(y; β). Let L(β) be the log likelihood
function of the model and β̂ be the Maximum Likelihood Estimation of β. Wald test is
based on the intuition that the null hypothesis is being accepted when β̂ is close to β0.
The observed variables in the estimations are assumed to be partitioned into the endoge-
nous variables X and exogenous variables Y. Then following all the regularity conditions
for existence, consistency and asymptotic normality of Maximum Likelihood Estimation,
the hypotheses of interest can be rewritten as:

H0 : g(β0) = 0
HA : g(β0) 6= 0

where g(.); RP →Rr and the rank is dg
dθ

is r.

Proposition 1
ΞW
n = ng′(θ̂n)(dg

′(θ̂n)
dθ′

I−1(θ̂n)dg
′(θ̂n)
dθ)

)−1g(θ̂n) ∼ χ2(r) under H0

where I = EXEθ(−.2logf
dθθ.

′ ) and I−1(θ̂n) is the inverse of I evaluated at θ = θ̂n

The assymptotic characteristics imply the following:
√
n(θ̂n − θ0)→ N(0, I−1(θ0))

The first order Taylor series of g′(θ̂n) around the true value of θ0 results in:
√
n(g(θ̂n)− g(θ0)) = dg(θ0)

dθ′

√
n(θ̂n − θ0) + op(1)

By forming the quadratic form of the normal random variables and evaluating at MLE,
it can be concluded that:

ΞW
n = ng′(θ̂n)(dg

′(θ̂n)
dθ′

I−1(θ̂n)dg
′(θ̂n)
dθ)

)−1g(θ̂n) ∼ χ2(r)
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Table 14: Country data - other immigrant sample

Note: The other immigrant sibling sample by country used in the sensitivity analysis.

Table 15: Distribution - other immigrant sample

D Transformation

Table 16: Mean and standard errors - natives and age-zero immigrants

Note: The mean and standard error for each dependent variable use age-zero natives or immigrants.
Time span of observation between 1990 to 2014.



Figure 7: Mean and standard errors - education

Note: The mean and standard error of age-zero natives or immigrants.

Figure 8: Mean and standard errors - unemployment

Note: The mean and standard error of age-zero natives or immigrants.



Figure 9: Mean and standard errors - wage

Note: The mean and standard error of age-zero natives or immigrants.

Figure 10: Mean and standard errors - welfare benefits

Note: The mean and standard error of age-zero natives or immigrants.



E Results

E.1 Binary variable

Figure 11: Binary variable - education up to age 26

Note: Age at immigration as binary variable - The estimates and 95% confidence intervals from family
fixed effects specifications. The reference group is the age-zero immigrant.
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E.2 Structural break

Figure 15: Structual break - Wald estimates

Note: The figure illustrate the estimated Wald test using family dummies. No difference in the
estimated coefficient compared to the family fixed effect estimate. presented numerical in 8.2.
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F Sensitivity analysis

Table 17: Binary variable - other immigrants with controls

Note: Age at immigration as binary variable - The estimates from family fixed effects specifications.
The reference group is the age-zero immigrant. Standard errors in parentheses ***p< 0.01, **p <0.05,

*p<0.1



Table 18: Binary variable - refugee age 34 to 36 with controls

Note: Age at immigration as binary variable - The estimates from family fixed effects specifications.
The reference group is the age-zero immigrant. Standard errors in parentheses ***p< 0.01, **p <0.05,

*p<0.1



G Descriptive statistics

Table 19: Descriptive statistics - orphans

Note: The sibling sample of refugee orphans used in the sensitivity analysis. The time span of
observation lies between 1990 to 2014, the earliest possible immigration is 1960. Outcomes measured in

age 28 to 30.

Table 20: Descriptive statistics - refugee sample aged 34 to 36

Note: The sibling sample of refugee orphans used in the sensitivity analysis. The time span of
observation lies between 1990 to 2014, the earliest possible immigration is 1960. Outcomes measured in

age 28 to 30.



G.1 Business Cycle Barometer (BCB)

Figure 17: Business Cycle Barometer

Note: The figure illustrate when the economy is booming or in a recession.

H Countries and exogenous shocks
Country Period

Yugoslavia 1990 - 1998
Bosnia 1992 - 1998
Lebanon 1984 - 1994
Syria 1986 - 2009
Turkey 1970 - 1973
Iraq 1984 - 2009
Iran 1984 - 1995

Vietnam 1978 - 1993
Afghanistan 1988 - 2010
Bangladesh 1978 - 2010
Pakistan 1986 - 2010
Sri Lanka 1974 - 1994
Gambia 1980 - 2010
Ethiopia 1985 - 1992
Somalia 1989 - 2006
Uganda 1980 - 1998
Erithrea 1978 - 1993
Chile 1973 - 1993
Bolivia 1980 - 1986
Peru 1980 - 2003

Colombia 1973 -1994

Note: Period indicate the year span to collect the refugee sibling sample.



The following figures illustrate the last immigration year of first generation refugees between age 0
to 26. The observation is made if the refugee turn 28 to 30 during the time span 1990 to 2014 in Sweden.

H.1 Europe

(a) Yugoslavia (b) Bosnia

H.2 West Asia

(a) Lebanon (b) Syria



(a) Turkey (b) Iraq

(a) Iran



H.3 Central Asia

(a) Vietnam (b) Afghanistan

(a) Bangladesh (b) Pakistan

(a) Sri Lanka



H.4 Africa

(a) Gambia (b) Ethiopia

(a) Somalia (b) Uganda



(a) Eritrea

H.5 South America

(a) Chile (b) Bolivia



(a) Peru (b) Colombia

I Other immigrants
Country Period
Denmark 1950 - 2010
Finland 1950 - 2010
Norway 1950 - 2010
Germany 1950 -2010
Poland 1950 - 2010

Great Britain 1950 - 2010
Greece 1950 - 1988
Italy 1950 - 1980
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