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Abstract
This paper studies the role of social norms and attitudes about gender, i.e. culture, for
labour market behaviour and cultural assimilation of immigrants in Sweden. Using
source country gender gaps as cultural proxies we find that the labour force
participation of immigrants in Sweden is related to culture, in the sense that immigrants
originating from countries with high gender gaps in labour force participation rates
(LFPR) also have high gender gaps in LFPR within their immigrant group on the
Swedish labour market. On the contrary, high source country gender gaps in earnings
are, if anything, associated with lower gender gaps in earnings within immigrant groups
in Sweden. In addition, we find that gender gaps in LFPR among immigrants in Sweden
assimilate towards the corresponding gap among natives as time in Sweden increases.
These results suggest that culture is one explanation for the existence of gender gaps in
LFPR and that cultural assimilation takes place as time since exposure to the source
country culture increases.
Keywords: Culture, earnings, gender gap, immigrant assimilation, labour force
participation.
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1. Introduction
A well-functioning labour market is at the heart of creating high individual and societal
welfare. In this process, one of the most central aspects is ensuring individuals’ equal
opportunities to participate in labour market work and being justly paid for this.
Although progress has been made it is still true that in most countries men tend to
participate in labour market work to a higher degree and earn more than women. In
addition, the advancements in gender equality that have taken place have been unevenly
spread in different parts of the world and therefore the size of gender gaps in wages and
labour force participation rates (henceforth LFPR) tend to vary a lot across countries
(e.g. Blau and Kahn, 1996, 2000, 2003; Antecol, 2000, 2001). For instance, Antecol
(2000) reports that in 1990 the gender gap in wages spanned from low 2.2 percent in
Sweden to high 89.4 percent in Afghanistan.
A large and growing body of literature has investigated plausible explanations for the
existence of gender gaps in labour market outcomes (e.g. Albrecht, Björklund and
Vroman, 2003; Blau and Kahn, 1996, 2000).

In recent years, there has been an

increasing interest in explaining also why gender gaps vary across countries. A couple
of broad strands of explanations for this can be found in the literature. Firstly,
researchers have pointed at the possibility that gender gaps are caused by discrimination
against women on the labour market (e.g. Becker, 1985) and thus, variations in gender
gaps across countries can be related to how widespread such discrimination is. The
conclusions drawn from studies on gender discrimination in employment vary across
countries, but it is unclear how comparable results are across countries (for Australia
e.g. Booth and Leigh, 2010, Riach and Rich, 1987, 1995; for Austria e.g.
Weichselbaumer, 2004; for Sweden e.g. Carlsson, 2011; for United Kingdom e.g. Riach
and Rich, 2006; for United States e.g. Neumark, Bank and Van Nort, 1996). Moreover,
Blau and Kahn (1996) suggest that countries’ overall wage structure affects the overall
wage differentials and in turn also differences in wages between men and women.
Furthermore, the possibilities for women to work are linked to the provision of
institutions which enable combined labour-market work and family responsibilities.
Provision of such gender-specific institutions varies across countries and this could
explain variations in countries’ gender gaps in labour market outcomes. Lastly, a
society’s culture, i.e. social norms, values, attitudes and beliefs about gender and the
appropriate role of women in society, can affect the labour market behaviour of women
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and men. Fortin (2005) provides evidence for the fact that differences in gender role
attitudes exist across countries and this could potentially explain the large variation in
gender gaps in labour market outcomes across countries.
In general, discrimination, institutional setting and culture are all likely to be part of the
explanation for why gender gaps vary across countries and the main task lies in
separating them apart and empirically testing them in a meaningful way. One possible
way to do this is to compare immigrants from different source countries within the same
labour market, implying that the institutional setting and degree of discrimination is
similar for all groups while cultural background vary. This method is referred to in the
literature as the ‘epidemiological approach’ (Fernández, 2008) and has been used to
study the impact of culture on a variety of outcomes (for an overview see e.g.
Fernández, 2011). For instance, the work of Antecol (2000, 2001, 2003) reveals that
gender gaps in wages and LFPR within immigrant groups in the United States are
explained by gender gaps in these outcomes in immigrants’ source countries. In other
words, she finds evidence for the fact that culture is transmitted across countries and
affects gender gaps in labour market outcomes.
In this paper we build on this literature by investigating if culture explains gender gaps
in two labour market outcomes, LFPR and earnings, within cohort-immigrant groups in
Sweden. More specifically, the aim of this paper is to examine to what degree source
country gender gaps in earnings and LFPR explains gender gaps in the same outcomes
within cohort-immigrant groups in Sweden. In addition, we investigate whether this
association changes as time spent in Sweden increases, by following cohorts of
immigrants in Sweden for up to 18 years. Furthermore, we also explore whether gender
gaps within cohort-immigrant groups tend to assimilate towards the gender gap among
natives in Sweden.
We use longitudinal register data from Statistics Sweden, including all individuals older
than 16 years residing in Sweden over the period 1990 to 2007. The data provides
information on individual and labour market characteristics, as well as individuals’
country of birth. We append this data with information on source country earnings and
LFPR for the years 1970, 1980, 1990 and 2000. The data on source country wages and
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LFPR for males and females is mainly collected from the International Labour
Organization’s (ILO) database on labour statistics (LABORSTA).
The analysis will be performed on immigrants from 25 countries, located in different
parts of the world (for list of included countries see Table 2). Using such a variety of
countries is important mainly because gender gaps vary across countries and including
both those with large gaps (such as Afghanistan) and small gaps (such as the Nordic
countries) implies that cultural differences across countries are captured better. In
addition, previous literature regarding the assimilation of immigrants on the Swedish
labour market have concluded that immigrants originating from countries outside
OECD tend to have the largest gaps in employment and earnings relative natives (e.g.
Edin LaLonde and Åslund, 2000; Gustafsson and Zheng, 2006; Hammarstedt, 2003)
and that immigrants from countries with high self-employment rates tend to be selfemployed to a larger degree than natives

in Sweden (Hammarstedt and Shukur,

2009).Therefore it is interesting to see whether similar assimilation patterns are found
regarding gender gaps. Furthermore, as pointed out early in the assimilation literature
by Borjas (1985), it is important to consider within-cohort effects since the ‘quality’ of
immigrants can change across cohorts and thus biases estimations of assimilation
patterns. This objection is relevant also in a study of immigrants in Sweden (see e.g.
Hammarstedt and Shukur, 2006) and therefore each immigrant group is divided into
three cohorts of arrival years (1970-1979, 1980-1989 and 1990-1999).
This paper contributes to the literature on the role of culture in explaining gender gaps
in labour market outcomes by expanding the literature to the Swedish setting. This is of
particular importance since Sweden is one of the worlds’ most gender equal countries
(Hausmann, Tyson and Saadia, various years) and the provision of gender-specific
institutions has in general been more far-reaching than in other parts of the world.
Hence, we investigate whether culture also is transmitted and explains gender gaps in
labour market outcomes in a society where gender equality is emphasised and
widespread. To our knowledge there exist only one other study that expands this
literature outside the US setting. This study, by Bredtmann and Otten (2013), uses
survey-data from the European Social Survey 2002-2011 and finds a positive
correlation between female host-country LFPR and female source country LFPR in 26
European countries.
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Apart from extending the existing literature to the Swedish case, the longitudinal data
allows us to make two additional contributions. First, we estimate within cohortimmigrant group gender gaps, i.e. we measure the relationship between gender gaps in
the source country closely before arrival of the immigrant cohort in Sweden and the
within-cohort gender gaps for the subsequent years in Sweden. This allows us to take
into account that gender gaps have changed over time in many source countries, which
has been neglected in previous studies. Secondly, we answer whether the influence of
source country gender gaps is changing as time spent in Sweden increases and if so is
the case, whether this change is supporting the idea of assimilation towards the gender
gap among natives. In other words, we broaden the literature on culture and economics
by investigating whether influences of cultural factors are permanent or change over
time.
The results show that a high source country gender gap in LFPR implies a high gender
gap in LFPR also within a cohort-immigrant group in Sweden. We interpret this result
as evidence for culture, i.e. social norms, values, attitudes and beliefs about gender,
being an important factor explaining why gender gaps in LFPR vary across immigrant
groups in Sweden. Furthermore, the results show that immigrants coming from
countries with high gender gaps in earnings tend to have lower gender gaps in earnings
on the Swedish labour market. A plausible explanation for this result is selection into
participation among women on the labour market, which is also supported by our results
from estimations of selection equations.
In addition, we find that the influence of culture is not permanent, but instead evolves as
time in Sweden increases. We find that the longer time an immigrant group has been in
Sweden, the more similar will their gender gap in LFPR be to the corresponding gap
among the native population. We conclude that cultural norms regarding labour force
participation of women are likely to be transmitted across countries, but the importance
of them diminish as the exposure to this particular culture gets far away in time and
possibly behaviour adapts to the institutional setting and culture in the new country.
The remaining part of the paper is organised as follows. Section 2 offers a short
overview of the literature on gender differences on the labour market, while Section 3
provides a background of the development of gender-specific institutions in Sweden.
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Section 4 presents the data and some descriptive statistics. Section 5 presents the
empirical model and Section 6 displays the results. Finally, Section 7 concludes.
2. Literature review
Research has shown that women tend to have lower labour market participation rates
and earnings in comparison to men (e.g. Albrecht, Björklund and Vroman, 2003; Blau
and Kahn, 1996, 2000). Part of these gender gaps in labour market outcomes remains
unexplained even after controlling for differences in individual characteristics, such as
education and experience. Several reasons for why these gaps exist have been put
forward in the literature, e.g. norms and attitudes about gender roles, productivity
differences, and discrimination.
Becker (1985) argues that women’s higher responsibility for family and household
work might lead to lower relative earnings and labour market participation for women
and, in addition, discourage women to invest in human capital. Furthermore, women
might put less effort on market work than men because of the relatively longer hours
they spend on household work, which in turn leads to lower productivity and wages for
women (Becker, 1985). Moreover, it is possible that women suffer from lower wages
because they are discriminated against on the labour market. In the model developed by
Becker (1957), discrimination against women on the labour market is assumed to arise
from discriminatory tastes expressed by employers, customers, and/or co-workers.
Another possibility is that discrimination emerges because the expected average
productivity between men and women differs and employers discriminate since they are
aware of these productivity differences (e.g. Aigner and Cain, 1977).
However, it is has also been suggested that gender gaps in labour market outcomes
rather than being related to discrimination and the demand-side of the labour market,
are explained by supply-side related factors. For Sweden, Carlsson (2011) provides
evidence for the fact that gender occupational segregation on the labour market seems to
be driven by men’s and women’s preferences rather than a result of employer
discrimination. In other words, women might chose low-wage occupations or not to
work at all because of norms and attitudes regarding women’s role on the labour
market. In recent years a number of studies have attempted to investigate whether the
beliefs, attitudes and norms about gender in a society, usually referred to as culture, is a
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contributing factor to gender gaps, by comparing outcomes for women in different
countries in which culture might vary. For instance, in a cross-country study Albrecht,
Edin and Vroman (2000) show that if women are in favour of mothers working fulltime they are more likely to work full-time themselves. Fortin (2005) draws similar
conclusions, namely that in countries where women are perceived as mainly
homemakers women tend to have worse labour-market outcomes. This suggests that
gender norms are to some degree important for women’s labour market behaviour.
However, a major drawback with cross-country studies is that they neglect to control for
possible institutional differences across countries, such as child care and parental leave
policies, which might be correlated both with culture and gender gaps. In order to avoid
that institutional differences bias estimates, the role of culture has been investigated by
comparing individuals within the same labour market who have different cultural
backgrounds, namely immigrants. In the literature this method is referred to as the
‘epidemiological approach’ (Fernández, 2008) and has been used to study the impact of
culture on a variety of outcomes (for an overview see e.g. Fernández, 2011). For
instance, Antecol (2000, 2001) shows that cultural factors explain part of the interethnic variation in gender gaps in wages and LFPR across immigrant groups in the
United States. More specifically, she shows that more than half of the variation in the
gender gap in LFPR across immigrant groups in the United States can be explained by
the source country gender gap in LFPR. Similarly, Blau,	
   Kahn,	
   and	
   Papps	
   (2011)	
   find	
  
that	
   immigrant	
   women	
   whom	
   migrated	
   from	
   countries	
   with	
   relatively	
   high	
   female	
  
LFPR	
   work	
   more	
   than	
   those	
   from	
   countries	
   with	
   low	
   female	
   LFPR,	
   while	
   men’s	
  
LFPR	
  is	
  not	
  affected	
  by	
  source	
  country	
  female	
  LFPR.	
  
So	
  far,	
  to	
  our	
  knowledge,	
  Bredtmann	
  and	
  Otten	
  (2013)	
  is	
  the	
  only	
  study	
  expanding	
  
the	
   existing	
   literature	
   on	
   how	
   culture	
   affects	
   gender	
   gaps	
   in	
   immigrants’	
   labour	
  
market	
   outcomes	
   outside	
   of	
   the	
   United	
   States.	
   However,	
   this	
   study	
   does	
   not	
   deal	
  
with	
  gender	
  gaps	
  per	
  se.	
  Bredtmann	
  and	
  Otten	
  (2013)	
  uses	
  survey-‐data	
  from	
  the	
  
European	
   Social	
   Survey	
   2002-‐2011	
   and	
   finds	
   a	
   positive	
   correlation	
   between	
  
female	
   host-‐country	
   LFPR	
   and	
   female	
   source	
   country	
   LFPR.	
   Hence,	
   it	
   is	
   still	
   to	
   a	
  
large	
   degree	
   an	
   unanswered	
   question	
   whether	
   the	
   relationship	
   between	
   culture	
  
and	
  gender	
  gaps	
  observed	
  on	
  the	
  labour	
  market	
  in	
  the	
  United	
  States	
  hold	
  also	
  in	
  
other	
  contexts.	
  

8

Furthermore,	
   up to date few studies have tried to investigate whether the impact of
culture on gender gaps remains or diminishes as exposition to the cultural setting gets
further away in time. As pointed put by Blau (1992) it is reasonable to believe that the
cultural climate in which women and men have been brought up is likely to affect
behaviour also after immigration, resulting in that outcomes among immigrants is likely
to differ from natives’ outcomes. In addition, Blau argues that the longer time spent in
the new host country, the more will these differences diminish as behaviour adjust to
the economic conditions and attitudes in the new country. A	
  number	
  of	
  studies	
  have	
  
shown	
  that	
  cultural	
  factors	
  continue	
  to	
  have	
  an	
  impact	
  on	
  labour	
  market	
  outcomes	
  
also	
  among	
  second-‐generation	
  immigrants	
  in	
  the	
  United	
  States	
  and	
  in	
  Canada,	
  but	
  
that	
  the	
  impact	
  is	
  smaller	
  in	
  magnitude	
  (e.g.	
  Antecol 2000; Eylem Gevrek, Gevrek,
and Gupta, 2013; Fernández and Fogli, 2009).
We argue that a more direct way to answer this question regarding the possible
diminishing impact of culture is to investigate whether first generation immigrants
assimilate towards the native level for gender gaps in labour market outcomes, i.e.
compare gender gaps within immigrant groups with corresponding gaps among
comparable natives over time. Blau,	
  Kahn,	
  and	
  Papps	
  (2011)	
  is	
  so	
  far	
  the	
  study	
  that	
  
is	
   closest	
   to	
   applying	
   this	
   approach	
   and	
   they	
   find	
   that	
   work	
   hours	
   of	
   female	
  
immigrants	
   assimilate	
   towards	
   comparable	
   natives	
   over	
   time.	
   This	
   study	
   differs	
  
from	
   theirs	
   in	
   the	
   sense	
   that	
   we	
   study	
   the	
   role	
   of	
   gender	
   gaps	
   in	
   labour	
   market	
  
outcomes	
  in	
  the	
  source	
  country	
  and	
  not	
  solely	
  the	
  outcomes	
  of	
  women.	
  We	
  argue	
  
that	
  gender	
  gaps	
  provide	
  information	
  that	
  is	
  more	
  likely	
  to	
  be	
  linked	
  to	
  culture	
  and	
  
gender	
   norms	
   in	
   comparison	
   to	
   women’s	
   outcomes,	
   since	
   low	
   participation	
   of	
  
females	
   in	
   source	
   countries	
   where	
   also	
   male’s	
   participation	
   rates	
   are	
   low	
   is	
   not	
  
necessarily	
  related	
  to	
  gender	
  norms.	
  In	
  addition,	
  our	
  outcomes	
  of	
  interest	
  on	
  the	
  
Swedish	
  labour	
  market	
  are	
  not	
  the	
  same	
  as	
  those	
  studied	
  by	
  Blau,	
  Kahn,	
  and	
  Papps	
  
(2011)	
   for	
   the	
   United	
   States’	
   labour	
   market.	
   	
   In	
   general,	
   our approach is line with
methods used in the extensive literature on immigrants’ labour market assimilation, in
which the development over time of immigrants’ earnings relative natives’ earnings is
investigated. Overall, assimilation studies have concluded that immigrants’ earnings
grow relative natives’ as time in the host country increases, but it seems like immigrants
never catch up with their native counterparts (e.g. for United States Borjas, 1995; e.g.
for Sweden Hammarstedt, 2003; Edin, Lalonde and Åslund, 2000). It remains an open
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question whether this pattern holds also for assimilation of gender gaps among
immigrants.
	
  
3. Institutional background
Up to date, economic research has not focused much on explaining the existing large
variation in gender gaps in labour market outcomes across countries. Recent findings in
economic literature suggest that culture affects a number of different economic
outcomes (for an overview see e.g. Fernández, 2011). However, when interpreting the
role of culture it is important to keep in mind that the institutional setting within a
country most likely affects the impact and evolution of culture (Fernández, 2007) and in
turn the degree to which culture is transmitted into gaps between men’s and women’s
outcomes. In order to draw conclusions and compare results from studies on different
countries regarding the importance of culture for gender gaps, such differences in
institutional settings must be taken into account. Therefore, we will give a short
background regarding the development of gender-specific institutions in Sweden and
also briefly compare this to the gender-specific institutional progress in other parts of
the world. By gender-specific institutions we mean changes in the institutional setting
that especially affect women’s position on the labour market.
3.1 Equal opportunity legislation
An important step towards employers’ equal treatment of men and women is legislation
against labour market discrimination because of gender. According to Löfström (1989)
discussions about the disadvantaged position of female industry workers in comparison
to their male counterparts started as early as in the 1940s in Sweden. She further notes
that the tradition of agreements, rather than legislation, in Swedish labour market policy
implied that these discussions resulted only in agreements between parts on the labour
market and not in new legislation. For instance, an agreement on forbidding separate
male and female wages was made between the Confederation of Trade Unions (LO) and
the Employers’ Confederation (SAF) in 1960 (Svensson, 1997). However, not until 20
years later with the approval of the 1979 Act on Equality between Men and Women at
Work was gender discrimination on the labour market made forbidden in Swedish law
(Meyerson and Petersen, 1997). Anti-discriminatory legislation was imposed already in
1963 in the United States and in1970 in the United Kingdom and in general in other
OECD countries during the 1980s (Blau and Kahn, 1996). However, there are countries
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in which gender discrimination legislature is still not prevalent today or limited by
legislation on other areas. For instance, in most Arab countries women have the right to
work but family laws restrict this right to certain occupations and also to situations
where it is with the husband’s consent (UNDP, 2006).
3.2 Parental leave and childcare provision
Apart from hindering direct discriminatory treatment of women by means of legislation,
it is possible to affect the behaviour of women through changing their incentives to
work. Provision of paid parental leave and subsidized child care facilities can possibly
increase women’s participation in labour market work. Edin and Richardsson (2002)
mean that the high female LFPR in Sweden might to large be explained by the
combination of far-reaching reforms for maternity/parental leave, subsidized child care
and employment security. However, as argued by Thévenon and Solaz (2013) the a
priori relationship between parental leave and labour market outcomes is unclear. On
the one hand, short periods of leave might hinder the need for permanent withdrawal
from the labour market. On the other hand, longer periods of parental leave can lead to
deterioration of human capital, which in turn makes it harder to return to work and also
possibly decreases wages at re-entry.
In an international context, Sweden’s tax financed system for parental leave and child
care is among the most extensive in the world (Anxo et al., 2011) [for an overview of
the development of the Swedish parental leave system, see e.g. Rønsen and Sundström,
2002]. Women in Sweden have been entitled to unpaid maternal leave during four
weeks after childbirth since 1901, while paid leave was implemented in 1955 and has
since 1989 amounted to 15 months (Statistics Sweden, 2010). In addition, the Swedish
system has allowed parents to share parental leave between them since 1974. A more
recent development in the Swedish parental leave system (and also in the other Nordic
countries) is the so called “daddy month” implemented in 1995, which reserves four
non-transferable weeks of the parental leave to the father/mother. The opportunities for
parents in Sweden to participate in market work after parental leave are benefitting from
a job security after returning from parental leave and the extensive availability of daycare centres. According to Rønsen and Sundström (2002), Sweden and the other Nordic
countries have more extensive publicly subsidized child-care provision than other
European countries.
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In line with the development in Sweden, Thévenon and Solaz (2013) report that the
average length of paid parental leave in the OECD countries has increased since 1980.
The authors further note that Turkey, the United Kingdom and the United States have
been among the OECD countries with the shortest period of paid parental leave since
the 1980s, while Sweden has been among the countries providing longest leave together
with Hungary and Poland. Although, according to Rubery (2002) the view in most
European countries is still that women should have the main responsibility for children
and the home. As a result, policies in most European countries aim at facilitating
women’s combined house and market work, rather than involving men to higher degree
in the household responsibilities (Rubery, 2002). Rubery (2002) further points at the
Nordic countries as an exception, since their implementation of the “daddy months”
show that they aim for involvement of fathers in responsibilities for children and thus
target full integration of women. The development of gender-specific institutions in
Sweden and other OECD countries is very much in contrast to the situation in the Arab
world. In general, there is a lack of social support for children and the responsibility for
care falls mainly on women, which discourage women in the Arab world to take part in
market work at all (UNDP, 2006).
3.3 Educational system
According to Fortin (2005), ensuring women’s access to higher education has been and
remains the main policy instrument to ensure equal opportunities for women on the
labour market. Stanfors (2003) reports that gender equality in educational attainment
was entirely established for individuals born in Sweden in the end of the 1930s and
beginning of 1940s. This development was particularly due to a number of reforms in
the Swedish educational system during the 1960s, which opened up higher education
also for women and this in turn implied that women’s educational level soon reached
men’s level (Edin and Richardsson, 2002). A trend since the 1970s in educational
attainment of the Swedish population has been that more women than men continue to
higher education programmes (Stanfors, 2003). There are today few differences in the
educational level of men and women in Sweden, although there are still large
differences in the educational orientation where men to a larger degree chose technical
subjects and women tend to be overrepresented in teaching and nursing (Stanfors,
2003).
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The general trend in most countries has been that women tend to catch up with men in
educational attainment. For OECD countries there is today no gender gap in
participation rates for primary and secondary education (OECD, 2011). However, in
countries in South and West Asia, Sub-Saharan Africa and in the Middle East girls still
have lower participation in primary and secondary education in comparison to boys
(UNESCO, 2010). Maletta (2004) concludes that in Afghanistan there is still a strong
tradition dictating that wives should be kept inside house walls and out of school and
work. Furthermore, in Ethiopia gender differences in educational training has resulted in
that the illiteracy rate among wage employed is 14 percent higher for women than men
(Kolev and Robles, 2010).
4. Data and descriptive statistics
4.1 Data
In this paper we make use

of longitudinal register data from the database LISA

(Longitudinal Integration Database for Health Insurance and Labour Market Studies)
developed by Statistics Sweden. The data covers the period 1990 to 2007 and includes
information on individual’s country of birth, year of immigration and other
demographic characteristics (e.g. age, education, municipality of residence, marital
status and family composition) and labour market outcomes (e.g. earnings and
employment status), for all individuals older than 16 years residing in Sweden. This
implies that we can follow all individuals residing in Sweden between 1990 and 2007.
We divide all foreign born into three cohorts based on their year of arrival to Sweden,
where the first cohort consist of immigrants arriving between 1970 and 1979, the
second of those arriving between 1980 and1989 and the third of immigrants with arrival
years between 1990 and1999. The reason for having cohorts including ten arrival years
is that this generates large enough sample sizes at the cohort-immigrant group level. In
addition, immigrants arriving before 1970 are excluded, since the inflow of immigrants
from many of the source countries was marginal before 1970. Furthermore, the sample
is restricted to source countries for which the place of birth is reported at the country
level and each cohort contains at least 120 observations. This implies that the analysis is
performed on 25 different source countries (for list of countries see Table 2), divided
into three different cohorts. We are able to follow these cohort-immigrant groups over
time in Sweden. We measure labour market outcomes for immigrants belonging to the
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1970s cohort between 1990 and 1999. The reason for not including the latest available
eight years is that our sample sizes for individuals in working age get too small. For the
1980s cohort outcomes will be observed during years 1990 to 2007, while for the 1990s
cohort outcomes are measured for all available years after arrival, i.e. between 2000 and
2007.
We impose a number of restrictions to our sample. First, the sample is restricted to
immigrants that arrived when they were older than 16 years, this in order to make it
more likely that they have been affected by gender norms in their source country.
Secondly, only individuals in ages 25 to 54 years are included, since these ages are
likely to include persons in working age both in Sweden and the source countries. These
restrictions give a total number of unique individual-year observations amounting to
739,033 for the 1970s cohort, 1,780,332 for the 1980s cohort and 1,153,769 for the
1990s cohort. In addition, earnings’ regressions will be estimated only for individuals
with positive earnings and who are not full-time students or self-employed, resulting in
518,770 observations for the 1970s cohort, 1,050,903 for the 1980s cohort, and 681,268
for the 1990s cohort. Since the sample restrictions are imposed on yearly basis the
number of included individuals in the analysis will vary from year to year. On average
the sample for the 1970s cohort includes about 52,000 yearly observations, the 1980s
cohort includes about 58,000 yearly observations and the 1990s cohort contains on
average 86,000 individuals a year. For sample sizes displayed on immigrant group level
please see Appendix A, Table A1.
We append the register data with data on source country earnings and LFPR for males
and females, collected from the International Labour Organization’s (ILO) database on
labour statistics (LABORSTA). The LFPR is defined as the share of employed or
unemployed individuals out of the total population. In case data is not provided by ILO,
data have been collected elsewhere and all these exceptions are listed in Table A2 in
Appendix A. Each cohort is assigned the value of the source-country characteristics for
the earliest arrival year of the years included in the cohort, i.e. 1970 for the 1970s
cohort, 1980 for the 1980s cohort and 1990 for the 1990s cohort. This implies that the
source country variables are measured before migration took place. The advantage of
this approach is that it allows source country culture to change over time, whereas in
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studies measuring source country culture both before and after migration such changes
might elude the results.
As much as possible we try to make the measurements of source country variables
comparable across countries, still there are some important differences in how they are
measured. As regards earnings, our preferred measure is gender gaps in yearly earnings,
since this is the information we have in the register data for Sweden. However, the
gender gap in earnings will for some countries be based on hourly, weekly or monthly
wages. Yearly earnings captures difference in both wages and hours and it is thus
possible that gender gaps based on this will differ from gaps calculated from wages.
Furthermore, the outcomes are not always reported for different ages of the population,
implying that for some countries we will not compare participation and earnings gaps
for individuals in exactly the same ages. In addition, outcomes will for some countries
be measured for years that differs from our preferred years, because of lack in dataavailability. Moreover, information on earnings is missing for 31 of our 75 groups and
for four groups for LFPR. In Table A2 in Appendix A we give an overview of the data
sources and the collected data. Overall, we should bear in mind that the source country
data is likely to contain some measurement error, a drawback which should be kept in
mind when interpreting the results.
4.2 Descriptive statistics
Table 1 gives descriptive statistics for the sample broken down by cohort, with variable
means calculated as an average for all individual-year observations. Noteworthy is that
individuals in the 1970s cohort is about four years older on average than individuals in
the other two cohorts. This is an artefact of our data availability. More specifically, data
is available from 1990 and onwards and therefore the first cohort will include
individuals in ages 27 and older for the first year of observation in Sweden. For the
subsequent years, the youngest persons in the cohort will be an additional year older.
This implies that the age restriction is not consistent over time for the 1970s cohort,
however, robustness regressions performed on a sample were the age restriction was set
to ages 37 to 54 showed very similar results. Therefore the same age restriction is
imposed on all three cohorts. Apart from differences in age it appears that the first
cohort has higher LFPR relative the two more recent arrived cohorts, whereas earnings
is highest in the 1990s cohort. Furthermore, the proportion being married, average
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number of children and educational level are higher for more recently arrived
immigrants.
Table 1: Descriptive statistics by cohort
Cohort
1970-1979

Cohort
1980-1989

Cohort
1990-1999

1,085

935

1,004

Yearly real earnings, 100 SEKs
Labour force participation rate

0.78

0.74

0.67

Age

44.08

39.81

38.75

Years since migration

19.59

12.10

9.07

Share living in a metropolitan area

0.25

0.30

0.27

Share married

0.59

0.57

0.64

Average number of children

0.98

1.14

1.29

Education (shares)
-

Primary school

0.38

0.32

0.27

-

High school

0.40

0.42

0.39

-

University

0.22

0.26

0.33

10

18

8

739,033

1,780,332

1,153,769

Number of years
Number of individual-year observations

Note: Sample is restricted to immigrants in ages 25-54, older than 16 years at arrival, from any of the 25 groups listed in
Table 2. Number of children includes children under age 18 years. Metropolitan area includes the municipalities of
Stockholm, Gothenburg and Malmo. Cohort 1970s includes years 1990-1999, cohort 1980s includes years 1990-2007
and cohort 1990s includes years 2000-2007. Real earnings in 1990 values

Table 2 displays the gender gap in LFPR (i.e. male LFPR minus female LFPR) for all
immigrant groups, calculated separately for the three different cohorts. We have missing
information on source country gaps for the year 1970 for four countries. In addition, the
number of immigrants from Afghanistan, Somalia and Russia is too small to calculate
gaps for the first cohort. The gaps in Sweden are displayed for similar years since
migration for the three cohorts and the source country gaps are measured before the first
persons in the cohort emigrated. It appears that in Sweden, immigrant men are on
average more likely to be included in the labour force than immigrant women. This
pattern holds for all three cohorts, but gender gaps in LFPR tend to vary within cohorts
across source countries. For instance, immigrant women from Thailand whom
immigrated in the 1970s have a LFPR that is about 16 percentage points higher than
Thai males from the same cohort. On the contrary, females from Greece and Syria
whom migrated in the 1970s are between 10 and 13 percentage points less likely to be
included in the labour force compared to men from the same country. Noteworthy is the
fact that some immigrant groups experience increasing gender gaps in more recently
arrived cohorts(for instance Syrians and Lebanese) while other groups have lowest
gender gaps among the latest arrived immigrants (for example immigrants from Iceland,
Hungary and Finland).
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The source country gaps are in general positive, implying that males are to a higher
extent participating in the labour force in comparison to women. These gaps have on
average decreased over time from about 50 percentage points in 1970 to around 40
percentage points in 1980 and about 34 percentage points in 1990. The gender gap in
LFPR is highest for Afghanistan and Syria, where it amounts to nearly 90 percentage
points. On the contrary, in Russia it is only around 5 percentage points.
Table 3 displays gender gaps in earnings (i.e. log male earnings minus log female
earnings) for all cohort-immigrant groups. Information on source country gaps in
earnings is only available for ten countries in the first cohort and in the second only for
about half the sample. In the analysis we will keep in mind that different results across
cohorts might be driven by which countries are included. It appears that that the patterns
for gender gaps in earnings are quite different for immigrants groups in Sweden
depending on which cohort we consider. On average, the gender gap in earnings was
lowest for the cohort arriving in the 1980s; in comparison to the 1970s (1990s) cohort
the gender gap in earnings was around 5(3) percentage points lower.
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Table 2: Gender gaps in labour force participation rate for cohort-immigrant groups
Cohort 1970-1979

Cohort 1980-1989

Cohort 1990-1999

Sweden
(1990)

Source country
(1970)

Sweden
(2000)

Source country
(1980)

Sweden
(2007)

Source country
(1990)

(1)

(2)

(3)

(4)

(5)

(6)

11.24

89.36

26.04

67.10

Chile

1.06

70.76

6.82

60.06

3.03

53.71

China

6.03

-2.75

16.36

1.04

11.34

Denmark

3.08

40.38

3.55

13.23

-8.24

4.86

Afghanistan

35.93

-0.60

34.72

0.80

39.27

Finland

-4.41

27.79

-9.35

10.86

-9.99

5.05

Former Yugoslavia

9.00

46.58

4.88

37.07

6.04

20.40

Germany

6.21

49.46

0.40

41.09

4.84

27.63

Greece

12.75

62.21

15.09

63.10

14.42

62.21

Hungary

-4.65

30.59

-5.13

18.22

-5.67

13.10

Iceland

-2.39

61.76

-2.40

25.97

-3.50

9.40

India

3.53

74.98

0.10

61.34

4.11

56.05

Iran

4.21

89.62

2.19

83.46

4.82

85.70

Iraq

-2.39

8.45

75.87

15.63

78.40

Lebanon

3.53

72.36

19.99

72.36

25.12

54.40

Norway

1.00

62.07

-3.57

25.00

-5.55

11.42

Poland

-0.91

17.90

-2.42

16.31

0.15

15.02

Romania

-2.22

-2.61

15.25

-1.08

17.45

4.01

-3.93

4.11

Ethiopia

Russia

5.41

Somalia

56.93

5.20

56.93

18.47

43.50

Syria

10.47

88.20

15.15

87.98

17.11

63.80

Thailand

-17.10

17.18

-1.75

20.36

-6.12

13.10

Turkey

18.40

42.27

16.87

47.81

20.07

50.87

United Kingdom

6.98

44.07

6.19

35.88

7.33

20.77

United States

-1.48

44.60

4.60

29.39

2.26

17.20

Average

2.47

49.57

3.76

41.68

5.09

33.83

Note: The table display unadjusted gender gaps calculated as the difference between the share of males and females
included in the labour force (employed or unemployed). Source country gaps calculated for individuals in ages 25-54,
for data-sources and exceptions see Appendix A, table A2. Gaps in Sweden are evaluated at similar years since
migration across cohorts (10-20 years for cohort 1970s and cohort 1980s and 8-18 years for cohort 1990s) and the
sample is restricted to immigrants in ages 25-54, older than 16 years at arrival in Sweden.

Moreover, there are differences in the gender gap in earnings across the various
immigrant groups in Sweden. For instance, the gender gap in earnings is smaller in the
more recent cohorts for immigrants from Greece and Chile, while the opposite pattern
holds for Hungary, Norway and the United States. This divergence in gender gaps in
earnings across cohort-immigrant groups implies that grouping cohorts of immigrants
together might result in misleading inference about the association between source
country gender gaps in earnings and corresponding gaps in Sweden.
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Table 3: Gender gaps in earnings for cohort-immigrant groups
Cohort 1970-1979

Cohort 1980-1989

Cohort 1990-1999

Sweden
(1990)

Source country
(1970)

Sweden
(2000)

Source country
(1980)

Sweden
(2007)

Source country
(1990)

(1)

(2)

(3)

(4)

(5)

(6)

25.85

Afghanistan
Chile

25.37

China

15.24

Denmark

46.48

70.91

17.74

34.69
40.90

36.12
29.54

31.50

15.00

8.16

Ethiopia
35.11

4.88

28.23

13.20

32.07

22.08

2.18

34.70

16.69

19.33

24.39

15.95

25.69

24.34

10.65

Finland

18.51

Former Yugoslavia

27.26

Germany

33.40

36.22

35.85

31.82

45.63

31.87

Greece

6.23

38.59

34.10

38.83

17.93

24.33

17.99

Hungary

9.15

9.71

22.80

29.88

Iceland

32.33

31.41

28.66

18.16

India

18.56

14.96

48.45

Iran

26.94

12.36

14.55

27.59

Iraq

48.66

16.62

17.50

Lebanon

30.08

21.82

25.14

23.94

Norway

11.26

35.58

28.70

Poland

37.67

16.36

31.21

19.98

31.51

14.58

21.94

30.52

26.35

23.45

17.27

24.08

30.45

31.56

14.03

Romania
Russia

43.44

35.67

35.67

Somalia

14.98

-5.83

16.16

Syria

3.64

24.92

15.02

Thailand

27.09

1.25

5.96

44.96

Turkey

46.43

21.27

1.53

21.82

21.06

United Kingdom

35.34

55.15

27.62

37.33

40.37

38.92

United States

13.15

52.09

16.03

50.75

24.67

33.41

Average

24.96

41.76

20.59

28.91

23.24

26.09

Note: The table display unadjusted gender gaps calculated as the difference between log male and log female earnings.
Source country gaps calculated for individuals in ages 25-54, for data-sources and exceptions see Appendix A, table
A2. Gaps in Sweden are evaluated at similar years since migration across cohorts(10-20 years for cohort 1970s and
cohort 1980s and 8-18 years for cohort 1990s) and the sample is restricted to immigrants in ages 25-54, older than 16
years at arrival in Sweden, that are not students or self-employed and, earn positive income.

Furthermore, Table 3 shows that, on average, the gender gaps in earnings in the source
countries have decreased over time. In 1970 the gender gap in earnings for the included
source countries was on average around 42 percent, while in 1980 it amounted to about
28 percent and finally in 1990 it was around 26 percent. The gap was particularly low
(about 2 percent) in Turkey in 1980 and in China in 1990. Chile, the United Kingdom
and the United States have the highest gender gaps in earnings (71, 55 and 52 percent)
estimated for the year 1970.
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5. Empirical specification
To investigate whether the observed differences in gender gaps in earnings and LFPR
within cohort-immigrant groups are related to culture we employ a two-stage estimation
1

procedure. First we estimate the following equation separately for each cohort-year
combination (cohort 1970s for years 1990 to 1999, cohort 1980s for years 1990 to 2007
and cohort 1990s for years 2000 to 2007):
𝐿! = 𝛽! + 𝛽! 𝑋! + 𝛽! 𝑀! +𝛽! 𝑋! 𝑀! +

!!!
!!! 𝛽!! 𝐸!"

+

!!!
!!! 𝛽!!

𝐸!" 𝑀! + 𝜀!

[1]

where i index the individual and j the immigrant group. L is the log of annual earnings
or an indicator variable for labour force participation, X is a vector of individual
characteristics (see below), M is a dummy variable which is one for males, and E are
dummy variables for immigrant group. The wage regressions are estimated by ordinary
least squares and the labour force participation regressions utilize a linear probability
model. The 𝛽!! s from the estimations of equation [1] give the deviation from the mean
adjusted gender gap for each cohort-immigration group and year. The coefficients show
whether a particular immigrant group has a gender gap that is smaller or larger than the
average gap among all immigrant groups in the same cohort.
We estimate equation [1] using three different specifications. First we estimate gender
gaps without controlling for any individual characteristics and we will refer to this
specification as the raw. Furthermore, specification 1 includes the following individual
characteristics: eight dummy variables for year of arrival, a quartic in age and a dummy
indicating residence in metropolitan area (includes the municipalities of Stockholm,
Gothenburg and Malmo). Specification 2 adds a dummy for being married, a variable
for number of children and four dummies for educational attainment. The difference
between these last two specifications is that the extended specification includes
individual characteristics which are likely to be themselves affected by culture. As
pointed out by Antecol (2000) this implies that the extended model ‘over-controls’ for
culture and thus might take away some of the variation that we are interested in using in

1

This two-step method was introduced by Borjas (1987) and Borjas and Sueyoshi (1994). Later it has
been used by Fairlie and Meyer (1996) and Hammarstedt and Shukur (2009) to investigate ethnic
differences in self-employment rates and by Antecol (2001, 2003) for ethnic difference in gender wage
gaps.
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the second stage regression. Therefore specification 1 is our preferred model, but we
perform regressions also using specification 2 as a robustness check.
In the next step we estimate the contribution of source country gender gaps to the
variation in the within cohort-immigrant group gender gaps. This step is performed
using the regression results from equation [1] with specification 1. In order to identify
within cohort-immigrant group time patterns we pool the results over years and estimate
the following equation for each cohort separately:
∗
𝛽!!"
= 𝛼 + 𝛿! 𝑆! + 𝛿! 𝑌𝑆𝑀! + 𝛿! 𝑆! 𝑌𝑆𝑀! +    𝑒!"

[2]

∗
where 𝛽!!"
are the deviations from the mean in the 𝛽!!" estimated in equation [1], S is

the deviation from the mean in the source country gender gap in earnings or LFPR, YSM
is a continuous variable for the cohort’s years since migration and, t refers to the
number of years that have elapsed between the year of migration of cohort c and the
year of observation. S is measured in the year 1970 for the 1970s cohort, in 1980 for the
1980s cohort and in 1990 for the 1990s cohort. The coefficients of interest,  𝛿! , shows
the influence of a one percentage point increase in the source country gender gap on the
within cohort-immigrant group gender gap in Sweden and,   𝛿! , measures if this
association is changing as time since migration increases. We will estimate this equation
both with and without the interaction between S and YSM. Furthermore, especially for
earnings it is a major drawback that the number of observations are very few for the
1970s and 1980s cohort. Therefore we will also report results when we estimate gender
gaps within immigrant groups, but not distinguishing between cohorts. Equation [1] is
then estimated for years between 1990 and 2007and includes all immigrants in our
sample, and in equation [2] S is measured in the year 2000 (where data availability is
highest).
We will interpret a statistically significant  𝛿! as evidence for the fact that culture does
matter for gender gaps in earnings and LFPR. As noted by Fernández (2007), the
average outcomes in the source countries are likely to depend on the institutional
setting, economic environment and, on culture. However, in Sweden, the institutional
setting and environment are the same for all immigrants and thus if source country
variables have explanatory power for gaps in Sweden this must be because of the
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variation in these variables that is due to culture. However, we will not argue that we
measure the causal effect of culture, since our measure of culture is a rather crude
proxy. More specifically, if our results are biased it seems reasonable to believe that
such a bias is working in the direction against not finding a significant effect of culture
or a smaller effect than the true one. Fernández (2007) offers some possible explanation
for why this is likely to be the case. Firstly, immigrants might change their behaviour
after emigration because of shocks from, for instance, language difficulties and
discriminatory treatment. This implies that we underestimate the impact that culture
would have in situations where migration has not taken place. Also, pursuance of
traditional cultural behaviour might require a surrounding of many individuals with
similar cultural beliefs, i.e. a neighbourhood containing individuals with similar ethnic
background. Absence of such a surrounding might downgrade the role of culture. In
addition, immigrants are not a representative sample of the population in their source
country and thus their culture might differ from the average cultural behaviour in their
country of origin.
As a robustness test, equation [2] will be estimated also by generalised least squares
(GLS). In these estimations we will instead of pooling across years estimate yearly
regressions with OLS and GLS, since this simplifies the calculation of the weighting
matrix for the GLS. This implies that we estimate for each year and cohort a regression
∗
with 𝛽!!
as the dependent variable and including S as the sole independent variable.

The reason for using GLS is to take into account that the dependent variable (β∗!"# ) is
estimated, which results in heteroscedastic disturbance terms (for details see: Borjas,
1987; Borjas and Sueyoshi, 1994). For further details on the GLS estimations please see
Appendix B.
∗
In addition, we will calculate the weighted standard deviation (WSD) using the 𝛽!!"

obtained from equation [1]. This measure is a summary statistic for the total variation in
the gender gaps for cohort-immigrant groups in Sweden and we calculate it separately
for each year. More specifically, comparing the WSDs obtained when equation [1] is
altered between our three specifications provides information on whether the additional
variables included explain part of the total variation in gender gaps across cohort-
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immigrant group and also, whether there remains an unexplained part that might be
2

related to culture. The WSD is calculated by the following formula:

∗
𝑊𝑆𝐷 𝛽!!
=

!
!

!
!!!

∗
𝛽!!"

!

!

− ! 𝑡𝑟(𝑉 ∗ )  

[3]

∗
where 𝛽!!"
are the deviations from the mean in the 𝛽!!" estimated in equation [1] and
∗
tr(V*) is the trace of the variance-covariance matrix for the 𝛽!!"
s.

Moreover, in order to study whether gender gaps among immigrants tend to assimilate
towards the corresponding gender gap among the native population, we estimate the
following equation separately for each year between 1990 and 2007 for all native born
individuals in Sweden:
𝐿! = 𝛾! + 𝛾! 𝑋! + 𝛾! 𝑀! +𝛾! 𝑋! 𝑀! + 𝜖!

[4]

where n index native individual and L, X and M are defined similarly as above. Then
we calculate the relation between a cohort’s gender gap and the native gender gap, using
the estimated coefficients from equation [1] and [4]. The average deviation from the
native gender gap for a specific cohort is defined as:

𝑑𝑔𝑎𝑝!" =   

!
!!!

!!!"# !!!!"# !!!!"#$
!

− 𝛾!!" + 𝛾!!"

[5]

while the deviation from the native gap for a specific immigrant group within a cohort
is defined as:
𝑑𝑔𝑎𝑝!"# = 𝛽!!"# + 𝛽!!"# + 𝛽!!"#$ − 𝛾!!" + 𝛾!!"

[6]

where c refers to cohort, j index immigrant group, t index years since migration and y is
the calendar year of observation and the omitted immigrant group in equation [1] above
is assigned value zero for the 𝛽!!"# coefficient in the calculations. Our procedure is in
2

This method is used by Ancentol (2000) for gaps in LFPR within immigrant groups in the US. For a
detailed discussion on the WSD see Krueger and Summers (1988) and Haisken-DeNew and Schmidt
(1997).
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line with previous assimilation literature (e.g. Borjas, 1985) and implies that we assume
that time trends are similar for natives and immigrants, this in order to make it possible
to identify differences across cohorts and years since immigration simultaneously.
6. Results
6.1 Baseline results
The descriptive results presented above in Table 2 and 3 showed that there is variation
in gender gaps in labour market outcomes across different immigrant groups in Sweden.
It is possible that this variation can be explained by differences in individual
characteristics. In order to answer whether this is true in our sample, weighted standard
deviations (WSD) were calculated from regressions without controlling for individual
characteristics (raw) and from regressions using specification 1 and 2. The WSD is a
summary statistic for the total variation in the gender gaps across cohort-immigrant
groups. WSDs were calculated separately for each year and in Table 4 we display the
average for all years for each cohort. In addition, in the last column, we display WSDs
calculated for gender gaps only within immigrant groups, i.e. not distinguishing
between cohorts. The results for the WSDs for earnings and LFPRs in Table 4 indicate
that there is variation in the gender gaps across immigrant groups and that this variation
is still present when controlling for individual characteristics. The change in the WSD is
marginal across specification, but seems to be affected most by adding the control
variables that are possibly related to culture in specification 2. For earnings, the WSDs
actually increase when using specification 2, i.e. the variation in earnings gaps across
immigrant groups increases. For LFPR, in the richest specification 2 still between 74
and 88 percent of the original variation remains. This pattern supports the idea that there
is a variation in the gender gap across immigrant groups, which is not explained by
individual characteristics and potentially related to culture.
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Table 4: Weighted standard deviations for within cohort-immigrant group gender gaps in earnings and LFPR

Unadjusted, raw

Cohort 1970-

Cohort 1980-

Cohort 1990-

1979

1989

1999

All

Earnings

LFPR

Earnings

LFPR

Earnings

LFPR

Earnings

LFPR

10.35

6.73

10.99

8.32

9.33

10.59

17.25

9.14

10.18

6.53

10.02

8.04

9.10

10.40

17.40

8.58

10.68

5.95

11.51

6.57

11.54

8.19

19.24

6.75

10

10

18

18

8

8

18

18

19

19

24

24

25

25

25

25

Adjusted, specification
1
Adjusted, specification
2
Number of years
Number of immigrant
groups*

Note:* Afghanistan, Ethiopia, Russia and Somalia have too few individuals in cohort 1970-1979 to allow for precise
calculations of gender gaps and the same holds for Russia in cohort 1980-1989.

In order to answer whether the variation in gender gaps in labour market outcomes
across immigrant groups in Sweden can be explained by differences in cultural norms
from their source countries we estimate equation [2]. As mentioned above we cannot
use all 25 immigrant groups because of lack in data availability of source country
variables. The bottom lines in Table 5 and 6 report how many immigrant groups we are
able to use for each outcome and cohort and Table 2 and 3 above reports which
immigrant groups have missing information on source country variables. For earnings it
is a major drawback that the number of observations is low for the 1970s and 1980s
cohort. Therefore we will also report results when we estimate gender gaps within
immigrant groups, but not distinguishing between cohorts. In addition, we will deal
with this issue of missing values more at length in the sensitivity analysis in section 6.2.
Table 5 displays the results from estimation of equation [2] for gender gaps LFPR. In
general, the results for LFPR are very similar across cohorts. It appears to be a positive
association between gender gaps in LFPR in the source country at point of migration
and gender gaps in LFPR in Sweden within cohort-immigrant groups. More
specifically, an increase in the source country gender gap in LFPR with ten percentage
point implies an increase in the within cohort-immigrant group gender gap in LFPR of
between two and four percentage points. For the 1980s cohort, this corresponds to an
increase of 0.1 percentage points in the within cohort-immigrant group gap from a one
standard deviation increase in the source country gap. The coefficient for the interaction
between source country gap and YSM is only statistically significant for the 1980s
cohort. It appears that that the positive correlation between source country gender gaps
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in LFPR and within immigrant group gender gaps in LFPR is decreasing as time since
migration increases, for immigrants who arrived to Sweden during the 1980s.
Noteworthy is that the 1980s cohort is the cohort observed for the longest time period
(18 years) and it is possible that the other cohorts are not observed for a long enough
time in order to conclude on whether the influence of culture is changing as time in
Sweden increases.
Table 5: The impact of source country gender gaps in LFPR on within cohort-immigrant group gender gaps in
LFPR (standard errors within parentheses)
VARIABLES
Source country gap
Years since
migration

Cohort 1970-1979
(1)
(2)

Cohort 1990-1999
(5)
(6)

All
(7)

(8)

0.1596*** 0.1134
(0.0234) (0.2018)
0.0006
0.0006

0.2405***
(0.0120)
-0.0005

0.3860***
(0.0439)
-0.0003

0.3134*** 0.2681**
(0.0208) (0.1248)
-0.0004
-0.0004

0.2646*** 0.2831***
(0.0145) (0.0279)
0.0018*** 0.0025**

(0.0017)

(0.0006)

(0.0006)
0.0079***
(0.0023)

(0.0023)

(0.0006)

0.498

0.534

Source country gap×
Years since
migration
R-squared
Number of:
observations
years
immigrant groups

Cohort 1980-1989
(3)
(4)

(0.0017)
0.0019
(0.0082)

0.199

0.199

190
10
19

190
10
19

0.484

(0.0023)
0.0034
(0.0091)

432
432
200
18
18
8
24
24
25
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

(0.0011)
-0.0022
(0.0028)

0.535

0.431

0.432

200
8
25

450
18
25

450
18
25

In Table 6 the analogous estimates for gender gaps in earnings are displayed. The two
first columns show the estimations for the 1970s cohort. There is a negative and
statistically significant association between the source country gender gap in earnings
and the gender gap in earnings in Sweden within these immigrant groups. In particular,
a ten percentage point increase in the source country gender gap in earnings is
associated with an about four percentage point decrease in the gender gap in earnings
within an immigrant group in Sweden. Furthermore, column three and four display the
results for the 1980s cohort. The coefficient for the source country gap is negative and
statistically significant in column three, implying a negative correlation between the
gender gap in earnings in the source country before emigration and the preceding gaps
in Sweden. This coefficient is about half the magnitude of the corresponding coefficient
for the 1970s cohort. However, the coefficient for the source country gender gap in
earnings is not significant in the specification where the interaction term is included in
column two and four, implying that our estimates are not very robust to altering of the
specification. Moreover, the results for the 1990s are displayed in column five and six.
For this cohort we find no statistically significant association between source country
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gaps and corresponding gaps in Sweden. Finally, the two last columns of Table 5
display the results for estimations of all cohorts jointly, and it appears to be no
statistically significant results irrespective of specification.
Table 5: The impact of source country gender gaps in earnings on within cohort-immigrant group gender gaps
in earnings (standard errors within parentheses)
Cohort 1970-1979
(1)
(2)

VARIABLES
Source country gap
Years since migration

Cohort 1980-1989
(3)
(4)

Cohort 1990-1999
(5)
(6)

All
(7)

(8)

-0.4158***
(0.0672)
-0.0053*
(0.0031)

-0.8607
(0.5781)
-0.0054*
(0.0031)
0.0182
(0.0234)

-0.1660***
(0.0557)
-0.0036**
(0.0014)

0.1224
(0.2057)
-0.0037**
(0.0014)
-0.0156
(0.0107)

0.0265
(0.0867)
-0.0005
(0.0040)

0.6199
(0.5174)
-0.0005
(0.0040)
-0.0440
(0.0378)

-0.0434
(0.0637)
0.0089***
(0.0020)

-0.1248
(0.1222)
0.0064*
(0.0038)
0.0096
(0.0123)

0.322

0.327

0.071

0.081

0.001

0.010

0.047

0.048

90
10
9

90
10
9

168
8
21

168
8
21

414
18
23

414
18
23

Source country gap×
Years since migration
R-squared
Number of:
observations
years
immigrant groups

198
198
18
18
11
11
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

6.2 Sensitivity checks
We have performed a number of sensitivity tests to check the robustness of our results.

3

To start with, in order to take into account that our model might contain
heteroskedasticity, we rerun equation [2] using GLS. Instead of pooling across years we
estimate yearly regressions with OLS and GLS, since this simplifies the calculation of
the weighting matrix for the GLS (for more details on the calculation of the weighting
matrix see Appendix B). The coefficients for the source country gender gap are very
similar in the GLS and OLS, while the standard errors in the GLS are in general lower
than when applying OLS. Testing for equality of the coefficients from OLS and GLS
regressions show that we can reject the null that the coefficients differ in all cases,
4

implying that we can conclude that OLS and GLS produces quite similar results. Thus,
possible heteroskedasticity seems to be of minor concern in our estimations.
In Table 4 above the WSD estimates showed that the variation in the gender gaps across
cohort-immigrant groups changes somewhat across our three specifications. Therefore
we estimate equation [2] and [3] using specification 2 instead, i.e. with the inclusion of
possible endogenous control variables. For LFPR this has no implications for our
3
4

All regression results from the robustness checks are available from the author upon request.
Z-tests were calculated to test equality of OLS and GLS coefficients. Note that the z value is calculated

as, 𝑧 =

!!"# !!!"#
!"!!

!"#

!!"!!

.

!"#
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estimates, but for earnings the coefficient for the source country gap is now only
significant for the 1970s cohort.
Furthermore, in order to make better comparisons of the results across cohorts and
investigate whether the results are sensitive to which countries are included, regressions
are estimated including only immigrant groups which have no missing information for
all periods. This procedure does not change the main conclusions drawn from our
results. Furthermore, to decrease the number of missing values, equation [2] is specified
using source country gender gaps calculated for the year 2000 (where data availability is
highest). The results for LFPR are robust to this change, with the exception of the first
cohort for which the coefficient estimate for the source country gap decreases
somewhat. Similarly, for earnings the main change is that the estimate for the 1970s
cohort changes and is no longer statistically significant. This supports our belief that it
is important to measure culture before or close to when emigration took place, since
culture might change over time. Furthermore, the coefficient for the source country gap
in the earnings regression results for the 1980s cohort decreases, i.e. the negative impact
gets larger in magnitude, and it also remains statistically significant when the interaction
term is included. So, it appears that the unintuitive results for earnings for the 1980s
cohort are robust to these changes in which immigrant groups are included.
A problem with our data for earnings is that in most cases earnings are measured as
daily or monthly wages in the source countries, while it is measured as yearly income in
Sweden. It is possible that this potential measurement error biases the results for gender
gaps in earnings.

Therefore, we run all regressions using Swedish data for monthly

wages, which is available for a subsample of individuals in our total sample. This has
little effect on our results and the overall conclusions drawn, namely that for the first
two cohorts we find a negative association between source country gap and gaps within
immigrant groups in Sweden, do not change.
Finally, we have tried to investigate whether selection into the labour market is a major
concern in our sample. This could possible explain the negative association found
between source country gender gaps in earnings and gender gaps in earnings within
immigrant groups in Sweden. If there is selection into labour market participation it is
possible that this is more severe for female immigrants from countries with strong
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gender norms, i.e. large gender gaps in earnings imply a low probability of women
working and thus only the most able, high earning women work. Such a selection bias
would lead to a negative relationship between source country gender gaps in earnings
and corresponding gaps in Sweden. Following Card and Payne (2002), we try to control
for selection by adding a control function for the fraction of women participating in
labour market work in each immigrant group and year. More specifically, this function
is specified as the Inverse Mills Ratio of the fraction of women participating.

5

The overall results from the selection regressions do point at problems with selection
bias at least for the 1980s cohort, which is also were the most robust results were found.
In particular, the estimate for the source country gender gap gets smaller and the
coefficient for the included selection term (fraction of women participating by
immigrant group and year) is positive and statistically significant for the 1980s cohort.
The interpretation of the positive selection coefficient is that immigrant groups with
high (low) participation rates of women tend to have large (small) gender gaps in
earnings. A plausible explanation for this pattern is that in groups with low female
participation rates only the most able women work and thus women in this group tend
to have high earnings (also relative men), while in high participation groups almost all
women work and naturally also those with lower incomes.
6.3 Do labour market gender gaps assimilate towards the native level?
The regression results provide evidence for the fact that culture is important and point in
the direction that the importance of culture decreases as time in Sweden increases.
However, it might be more relevant to ask the question whether changes occur in
relation to natives rather than in relation to the average gap among immigrants. This
particular question regarding assimilation of immigrants has been studied extensively in
the literature, especially as concerns immigrant men’s earnings assimilation in the
United States (e.g. Borjas, 1985, 1995), but has never directly focused on gender gaps.
We proceed by estimating equation [4] and calculating gender gaps as specified in
equation [5] and [6]. Below we display figures showing the relation between a cohort’s
mean gender gap, calculated as a deviation from the native gender gap, and years since
5

The control function −ℎ 𝜋!" , where 𝜋!" is the fraction of women participating in each immigrant

group in a specific year, is specified as the Inverse Mills Ratio: 𝜆 𝜋!" =
added since it simplifies interpretation of the selection term.
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migration. We display figures using two different specifications for calculations of the
gender gaps. First we display the raw gaps, i.e. gaps calculated without controlling for
any individual characteristics. Secondly, we show adjusted gaps calculated controlling
for year of arrival, age and residence in metropolitan area.
6.3.1 Assimilation patterns across cohorts
In figure 1 the gender gaps in LFPR are displayed separately for each cohort and the
native gap is indicated by a horizontal line at zero. We do not observe all cohorts at the
same point in time (years since migration), but we are able to make comparisons
between two cohorts for almost the whole period. It is clear from the patterns of the raw
gaps that the two most recent arrived cohorts assimilate towards the native gap. Starting
at a gap in LFPR that is about 7 percentage point higher than the gender gap among
natives, the distance to the native gap starts to decrease as time spent in Sweden
increases. The 1980s cohort reaches the native level after about 14 years in Sweden,
while we do not observe the 1990s cohort for a long enough time to conclude on
when/if they reach the native level. For the 1970s cohort, it appears that the raw gender
gap in LFPR reaches the native gap earlier than for the 1980s cohort, after about 11
years since migration. The raw gender gap for the 1970s cohort stays below the native
level except for the last year of observation, 20 years after migration. The adjusted gaps
show a similar pattern as the raw gaps, although there are some differences. First, the
adjusted gaps give in general larger differences between immigrants and natives. The
1980s and 1990s cohort start at a higher value, a gap corresponding to an about 15
percentage points higher gap than among natives. In addition the catch up of the 1980s
cohort takes place earlier and gaps eventually shrink below the native level. The same
holds for the 1970s cohort, for which the gaps are between 20 and 30 percentage points
below the native gender gaps. The large deviation from the native gap for the 1970s
cohort is due to the fact that immigrant women have higher adjusted LFPRs than
immigrant men in this cohort and thus the average gender gap for immigrants in the
1970s cohort is negative.
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Figure 1: Assimilation in gender labour force participation rate gaps across cohort by years since migration
Notes: Gender gaps are displayed as deviation from the native gender gap (assigned value zero). The gaps are obtained from
estimations of equation [1], where ‘raw’ refers to a specification without controls and ‘adjusted’ includes eight dummy variables
for year of arrival, a quartic in age and a dummy indicating residence in any of the three largest cities.

Figure 2 displays the gender gaps in earnings for the three immigrant cohorts, expressed as
deviations from the native gender gap in earnings. It appears that the raw gender gap in
earnings is lower for immigrants than for natives, irrespective of which cohort we consider.
For the 1980s cohort there is a pattern that the gender gap increases towards the native level,
whereas for the other two cohorts it is less clear. As regards the adjusted gaps, the 1990s
cohort has higher gender gaps in earnings in comparison to natives when we adjust for age
and place of residence. The pattern that the gaps for the 1980s cohort increase towards the
native level is even clearer in the adjusted gaps, whereas the 1970s cohort’s gap tend to shrink
even further below the native gender gap.
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Figure 2: Assimilation in gender earnings gaps across cohort by years since migration
Notes: See Figure 1.
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6.3.2 Cultural assimilation
So far, we have only considered assimilation patterns across our three cohorts and not in
relation to culture. However, or main object is to study the role of culture and therefore we
will attempt to study cultural assimilation also. We investigate the development of withingroup gender gaps relative natives for all immigrant groups in the cohort arriving in the
1980s, by further dividing them into four percentile groups based on their value of the source
country gender gap in 1980. In other words, we want to see whether assimilation patterns
appear to be related to source country gaps, i.e. if culture is important in the assimilation
process.

Figure 3 shows raw and adjusted gender gaps in LFPR for the four percentile groups
separately. Both the raw and adjusted gender gaps in LFPR become more similar across
immigrant groups as time in Sweden increases and it appears that the gender gaps tend to
assimilate towards the native level. The immigrant groups with the highest source country
gaps start nearly 20 percentage points above the native gender gap, but after 18 years in
Sweden the difference has decreased to less than 10 percentage points. A similar pattern can
be seen for immigrants belonging to the third percentile, with the main difference being that
they only deviate by about 10 percentage points from the native gender gap at arrival.
Furthermore, it appears that immigrants from countries with low source country gaps tend to
have gender gaps in LFPR that are similar or slightly lower than natives. As regards the
adjusted gaps, it emerges that all groups start above the native gender gap in LFPR and
eventually reach the native level and finally shrink below it. For percentile one the catch up
takes place after about 3 years, while this happens after five years for percentile two and after
ten years for the two highest percentiles. Overall, it appears that a strong culture against
participation of women on the labour market is a likely explanation for the initial deviation
from the native gender gap in LFPR. However this impact seems to decrease as time in
Sweden increases.
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Figure 3: Cultural assimilation in gender gaps in LFPR by years since migration
Notes: See figure 1. Includes only cohort 1980-1989. Percentiles are based on the value of the source country gender gap in
LFPR in 1980. Percentle1: China, Denmark, Finland, Poland and Romania. Percentile 2: Ethiopia, Hungary, Iceland, Norway,
Thailand and the United States. Percentile 3: Chile, Germany, Somalia, Turkey, United Kingdom, Yugoslavia. Percentile 4:
Afghanistan Greece, India, Iran, Iraq, Lebanon and Syria

Figure 4 below displays the corresponding figures for raw and adjusted gender gaps in
earnings. In comparison to gaps in LFPR it appears that gender gaps in earnings do not
assimilate towards the native level. Furthermore it appears that immigrants coming from
countries with high gender gaps in earnings are not experiencing the largest gaps in Sweden at
arrival, which can be seen by the fact that percentile three deviates most from the native gap
while the other three percentile groups are quite similar. The adjusted gender gaps follow a ushaped pattern in relation to native gender gaps, which indicates that other factors than source
country gaps are likely to explain our results.
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Figure 4: Cultural assimilation in gender gaps in earnings by years since migration
Notes: See figure 1. Includes only cohort 1980-1989. Percentiles are based on the value of the source country gender gap in
earnings in 1980. Percentile 1: Denmark, India and Turkey. Percentile 2: Finland, Norway and Poland. Percentile 3: Russia, UK
and Germany. Percentile 4: Chile, Greece and US.

7. Conclusions
The fact that men tend to participate in labour market work to a higher degree and earn more
than women has for long received the attention of researchers, policy makers and media.
Several explanations, such as discrimination, institutional setting, attitudes and social norms,
have been put forward in the literature as reasons for why gender gaps in labour market
outcomes still persist. This paper investigates the role of one of these possible explanations,
namely culture, which refers to differences in social norms, values, attitudes and beliefs about
gender across groups with different cultural backgrounds. More specifically it investigates
whether gender gaps in LFPR and earnings within cohort-immigrant groups in Sweden are
explained by source country gender gaps in these outcomes.

Our results show that source country gender gaps in LFPR are positively associated with
gender gap in LFPR within cohort-immigrant groups in Sweden and this result is robust to a
number of robustness tests. More specifically, an increase in the source country gender gap in
LFPR with ten percentage point implies an increase in the within cohort-immigrant group
gender gap in LFPR of between two and four percentage points. For the 1980s cohort, this
corresponds to an increase of 0.1 percentage points in the within cohort-immigrant group gap
from a one standard deviation increase in the source country gap. A possible and reasonable
interpretation of this result is that gender gaps in LFPR are affected by cultural differences in
norms and attitudes about gender roles, which are transferred across countries. Exposed to the
same institutional setting and labour market conditions, the behaviour of immigrant men and
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women in Sweden follows the patterns in their source countries. These findings are very much
in line with previous studies for the United States , which imply that also in a country with
very women friendly institutions for child care and parental leave we find that culture is
strong enough to affect labour force participation of immigrant women and men.

As regards the time dynamics of culture, we find that the influence of culture on gender gaps
is not constant over time. As time in Sweden increases the more alike will the gender gap in
LFPR among all immigrant groups be to the corresponding gender gap among natives.
Assimilation patterns are clearest for immigrant groups that have high source country gaps,
which is seen by the fact that they start up to 20 percentage points above the native gender
gap and after 18 years in Sweden deviates by less than 10 percentage points. Thus, cultural
norms regarding labour force participation of women are likely to be transmitted across
countries, but their importance diminish as the exposure to this culture gets far away in time
and possibly behaviour adapts to the institutional setting and norms in the new country.

Furthermore, as regards gender gaps in earnings, we find that a large gender gap in earnings
in an immigrant group’s source country appears to result in a lower gender gap within this
particular immigrant group relative other immigrant groups on the Swedish labour market.
This result is somewhat puzzling and points in the opposite direction in comparison to earlier
studies. One possibility is that selection into participation among women biases our results
for earnings. The overall results from the selection regressions do point at problems with
selection bias for the 1980s cohort, which is also were the most robust negative correlation
was found. A plausible explanation appears to be that in immigrant groups with low female
participation rates (and high source country gender gaps in earnings) only the most able
women work and thus women’s average earnings in these groups will be high, while in high
participation groups (with low source country gender gaps in earnings) almost all women
work and naturally also those with lower incomes, leading to lower average earnings. This
implies that the coefficient for the source country gap captures that immigrant women
originating from countries with high gender gaps in earnings are less likely to work on
average and, thus, those who do work have high earnings relative men.

We conclude that culture appears to be one of the possibly many explanations for the
prevalence of gender gaps in LFPR among immigrants in Sweden. However, the influence of
culture on immigrant men’s and women’s labour market behaviour appears to be decreasing
35

as time in their new host country, Sweden, increases. With the Swedish institutional setting in
mind, it seems likely that the extensive supply of women friendly institutions for child care
and parental leave contributes to this bridging over cultural barriers. Still, it takes up to 14
years (and maybe longer) for some immigrant groups to converge to the native gap in LFPR.
Thus, if we believe that the institutional setting is a stronger determinant for gender gaps than
culture in the long run, this would imply that gender equality in all countries could eventually
gain from introducing institutions supporting the idea of a dual-earner model. However, it
would be fruitful and necessary to in future research focus more on exploring these
interactions between culture and institutions and in particular how they evolve over time, in
order to make more precise policy recommendations aimed at increasing gender equality.
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Appendix A

Table A1: Number of yearly observations by cohort-immigrant group, average over years
Number of observations
Cohort
1970s

Cohort
1980s

Cohort
1990s

123

587

1,797

5,782

1,662

178

612

1454

2,905

2,028

1,678

281

1,688

1,809

Afghanistan
Chile
China
Denmark
Ethiopia
Finland

24,604

9,153

5,112

Former Yugoslavia

4,172

2,622

31,304

Germany

1,431

1,250

1,967

Greece

1,332

752

549

Hungary

1,319

1,180

535

Iceland

286

533

476

India

456

580

614

Iran

798

8,972

4,916

Iraq

167

2,236

8,194

Lebanon

329

1,771

1,993

Norway

2,497

3,489

2,790

Poland

4,361

6,011

3,488

246

2,014

1,795

Romania
Russia

1,606

Somalia
Syria
Thailand

366

181

2,235

1,166

1,982

302

940

2,226

Turkey

1,992

2,743

2,872

UK

1,481

1,595

1,975

US

580

963

1,343

51,877

58,384

85,159

Total

Note: Cohort 1970s average over years 1990-1999, cohort1980s average for years1990-2007
and cohort 1990s average for years 2000-2007.
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Table A2: Source country data
LFPR

Earnings

1990
ages 15-64
World bank

2002/2003
daily wage
in handicraft
Maletta (2004)

Chile

1970,1980, 1990
ages 25-54
ILO

1969,1981,1993
hourly wage
Contreras et al. (2005)

China

1982, 1990
ages 15-64
World bank

1990
annual earnings
Zhang et al.(2008)

Denmark

1970, 1979/1981, 1990
ages 25-54
ILO

1970,1980, 1990
hourly wage
in manufacturing
ILO

Ethiopia

1977,1980,1990
ages 25-54 or 15-64
ILO and World bank

1990
Appleton et al. (1999)

Finland

1970,1980,1990
ages 25-54
ILO

1970,1980, 1990
hourly or monthly wage
in manufacturing
ILO

Former Yugoslavia

1971,1981,1990
ages 25-49
ILO

1995
monthly wage
in manufacturing
ILO

Germany

1970,1980,1990
ages 25-54
ILO

1970,1980, 1990
hourly wage
in manufacturing
ILO

Greece

1971,1981,1992
ages 25-54 or 25-64
ILO

1970,1980, 1990
hourly wage
in manufacturing
ILO

Hungary

1970,1980,1990
ages 25-54
ILO

1986/1992
monthly wage
In manufacturing or all industries
ILO and
Jolliffe and Campos (2005)

Iceland

1975,1979/1981,1990
ages 25-54 or 15-64
ILO and World bank

1990
monthly wage
in manufacturing
ILO

India

1971,1981,1991
ages 15-64 or total population
World bank and
Acharya (1996)

1965/1974,1983,1988/1993
Monthly or weekly wage
in manufacturing
ILO and
Menon Rodgers (2009)

Iran

1972,1976/1986,1991
ages 25-54
ILO

1995
monthly wage
in manufacturing
ILO

Iraq

1977,1990
ages 25-54 or 15-64

No data available

Afghanistan
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ILO and World bank
Lebanon

1975,1990
ages 25-54 or 15-64
ILO and World bank

1995
monthly wage
in manufacturing
ILO

Norway

1970,1980,1990
ages 25-54
ILO

1970,1980, 1990
hourly or monthly wage
in manufacturing
ILO

Poland

1970,1978,1988/1995
ages 25-54
ILO

1985,1992
monthly wage
Atkinson and Micklewright
(1992)

Romania

1977,1992
ages 25-54
ILO

1994
monthly wage
Newell and Reilly (2001)

Russia

1989/1992
ages 25-54
ILO

1980,1989/1992
Monthly wage
Atkinson and Micklewright
(1992)
Katz(1997)
Newell and Reilly (1996)

Somalia

1990
ages 25-54 or 15-64
ILO and World bank

No data available

Syria

1970,1979,1990
ages 25-54 or 15-64
ILO and World bank

No data available

Thailand

1970,1980,1990
ages 25-54 or 25-59
ILO

1991
monthly wage
in manufacturing
ILO

Turkey

1970,1980,1990
ages 25-54
ILO

1982,1990
daily wage
in manufacturing
ILO

UK

1971,1981,1990
ages 25-54
ILO

1970,1980, 1990
hourly wage
in manufacturing
ILO

US

1970,1980,1990
ages 25-54
ILO

1970,1980,1990
hourly wage
Blau and Kahn (2000)
US Census
Note: Reported are year of observation and restrictions on sample and/or measurement. Data source in
italics.
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Appendix B: Generalized Least Squares estimation
We follow the method proposed by Antecol (2001) for our GLS estimates. Specifying
equation [2] as separate yearly regressions instead of one pooled implies that the
underlying model that we aim to estimate is
𝛽!∗ = δ! h! +    v!                                                                                       [𝐵1]
and our estimate of beta is thus
β∗! = 𝛽!∗ +    e!                                                                                                   [𝐵2]
Using the first equation B1 we can rewrite our estimated beta as,
β∗! = δ! h! +    v! +    e!                                                                         [𝐵3]
In order to correct for that we introduce an additional error term in our estimation we
employ GLS and make use of a weighting matrix sigma, specified as
Ω = 𝑉𝑎𝑟 𝑣 + 𝑉𝑎𝑟 𝑒 = 𝜎!! 𝐼 + 𝑉 !∗               [𝐵4]
where the first term is assumed variance matrix for v and the second term is the
variance-covariance matrix for the 𝛽!! s estimated in our first stage main regression,
equation [1] p. 18. The assumed variance matrix for v is obtained by calculating

𝜎!! =

𝜀𝜀′ − 𝑡𝑟 𝑉 !∗
                                                          [𝐵5]
𝑛

where the first term in the numerator is the sum of the squared residuals obtained from
∗
the second stage OLS regression, 𝛽!!
= 𝛿! ℎ! +    𝑒! , and n is the number of observations

in the same second stage regression. The second term in the numerator is the trace of the
variance-covariance matrix for the 𝛽!! s estimated in our first stage main regression. We
then weight our regression and the coefficient, 𝛿! , for the source country gender gap
and its variance. More specifically, the GLS estimations are calculated as follows
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𝛿!!"# = 𝑋´Ω!! 𝑋

!!

𝑋´Ω!! 𝑌                            [𝐵6]

𝑉𝑎𝑟 𝛿!!"# = 𝑠 ! 𝑋´Ω!! 𝑋
Note that

!!

                          [𝐵7]

𝑉 !∗ and, thus, by definition Ω, has the dimension [j-1, j-1] while the

regression of equation [A3] is performed using j groups, i.e. j number of observations.
In order to get the same dimension of the weighting matrix Ω and our X and Y matrices
we instead estimate [A3] excluding the group that we omitted in our original first stage
equation [1]. We express all variables as deviations from the omitted group and estimate
the model without a constant. This procedure generates the same results as the original
when including the omitted group and enables us to compare the OLS and GLS
estimates.
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