
 

LINA ALDÉN & EMMA NEUMAN 
2019:3 

Culture and the gender gap in 
major choice 
– An analysis using sibling comparisons 



Culture and the gender gap in major choice:  
An analysis using sibling comparisons 

 
 

By: 
 

Lina Aldén 
Linnaeus University Centre for Discrimination and Integration Studies 

Linnaeus University 
SE-351 95 Växjö, Sweden 

lina.alden@lnu.se 
 

Emma Neuman 
Linnaeus University Centre for Discrimination and Integration Studies 

Linnaeus University 
SE-351 95 Växjö, Sweden 

emma.neuman@lnu.se 
 
 

May 24, 2019 
 
 
Abstract 
In this paper we study the importance of culture on gender roles – preferences and beliefs 
about the appropriate role of women in society – for the gender gap in choice of major, using 
the epidemiological approach. We focus on second-generation immigrants in Sweden and 
compare the major choices at high school and college among opposite-sex siblings. By 
incorporating sibling fixed effects we can more convincingly than in previous literature 
control for factors apart from culture on gender roles that may affect educational choices. We 
use the female relative share in traditionally male fields to proxy for culture on gendered 
beliefs about educational choices in the source country. We find a negative gender gap in the 
probability of having majored in a STEM or male-dominated field, and that this gender gap 
varies with the proxy for culture on gender roles. We observe the same pattern when we 
study the probability to have majored in a female-dominated field. Our results clearly indicate 
that policies aimed at changing stereotypical gendered beliefs about educational choices have 
the potential to decrease the gender gap in major choice.    
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1. Introduction 

Women’s educational attainment has increased relative to that of men in many OECD 

countries, and today we observe a reversed gender gap with higher female graduation rates 

both in high school and in college (see e.g. Almås et al. 2016; OECD 2016a; Blau and Kahn 

2017). Despite this educational catch up, there are still large gender differences in choice of 

major – a difference that has remained strikingly constant over time (see e.g. Ceci et al. 2014; 

OECD 2016a). More specifically, females specialise in science, technology, engineering, and 

mathematics – the so-called STEM disciplines – to a lesser extent than males, and are 

overrepresented in social science and health and nursing. For example, among individuals 

aged 25–64 with tertiary education in OECD countries men were about three times more 

likely to have majored in a STEM field compared to women. In contrast, women were three 

times more likely to have majored in health and nursing (OECD 2016b). These gender 

differences in major choice have economic consequences as they have been identified as an 

important determinant of the gender wage gap (see e.g. Turner and Bowen 1999; Machin and 

Phuani 2003; McDonald and Thornton 2007; Black et al. 2008; Flabbi 2011; Blau and Kahn 

2017). Thus, in order to design policies with the aim of reducing the gender wage gap, it is 

important to understand why males and females make different choices regarding education 

major.  

 

To date there is a large and growing literature on the gender gap in major choice, which has 

primarily focused on the relative importance of gender differences in monetary factors, e.g. 

expected earnings, and non-monetary factors, e.g. abilities and preferences.1 All in all, studies 

in this literature point at the importance of gender differences in preferences, and some 

identify gender norms and attitudes towards gender roles as a key source to these gender 

difference (e.g. Xie and Shaumann 2003; Zafar 2013). In addition, Kahn and Ginther (2017) 

conclude that gender differences in achievement in school are a result of family, teachers, 

culture, stereotypes, and role models generating gendered preferences and beliefs about 

abilities that in the end shape major choices.  

 

Therefore, in this paper we explore if culture on gender roles – preferences and beliefs about 

the appropriate role of women in society – are associated with the gender gap in major 

choice. We use the epidemiological approach that allows us to separate the impact of culture 
                                                             
1 See Altonji et al. (2016) for an excellent overview of the determinants for major choice and Kahn and Ginther 
(2017) for an excellent literature review of the underrepresentation of women in STEM-fields.  
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from that of economic and institutional factors, and thus to quantify the causal impact of 

culture (Fernández 2008). This means that we focus on the educational choices made by 

second-generation immigrants who were born in the same country and have been exposed to 

the same labour market, regulations, laws, and institutions in the host country but differ in 

terms of their culture on gender roles. The premise is that immigrants bring with them their 

culture from the country of birth and transmit their cultural beliefs to their children, implying 

that both first and second-generation immigrants’ outcomes are potentially influenced by the 

ancestry country’s culture on gender roles.2  

 

There is a growing literature using the epidemiological approach, which shows that culture on 

gender roles explains variation in various economic outcomes.3 However, to date few studies 

have investigated how the source-country culture on gender roles is related to educational 

outcomes, and to our knowledge there is no paper focusing on major choice. Using the 

epidemiological approach, Abada et al. (2018) find that educational attainment among 

immigrant children is associated with culture on gender roles, measured by the female labour 

force participation, in the parents’ birth country. Nollenberger et al. (2016) study second-

generation immigrants in nine different countries and show that the math gender gap is lower 

for the groups with parents from more gender-equal countries. They conclude that parents’ 

culture on gender roles explains about two thirds of the math gender gap. Using similar data, 

Nollenberger and Rodríguez-Planas (2017) suggest that this gender gap in math is a result of 

that parents, through the transmission of gender social norms, shape their children’s 

preferences for cognitive skills. Interestingly, they find that parents influence the girls’ 

preferences especially and that gender social norms improve girls’ test scores more than those 

of boys. There are also a few studies that explore the importance of culture by using cross-

country or within-country (regional) variation in gendered beliefs about mathematics and 

science. They show that the gender gap in STEM is smaller in more gender equal countries 

and regions (Guiso et al. 2008; Fryer and Levitt 2010; Pope and Sydnor 2010).  

 

                                                             
2 For an overview on how culture contributes to differences in individuals’ economic and social outcomes, see 
Fernández (2011). 
3 A number of recent papers have shown that originating from a country with a traditional culture on gender 
roles makes immigrant women and their daughters supply less labour, engage more in household work, and 
have higher fertility rates (e.g. Antecol 2001, 2000; Fernández and Fogli 2006, 2009; Blau et al. 2011, 2013; 
Eylem Gevrek et al. 2013; Hwang 2016; Finseraas and Kotsadam 2017; Neuman 2018). 
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We contribute to this literature by being the first study to focus on the gender gap in major 

choice. In addition, we use several source-country variables to proxy for culture. We use 

variables that on the one hand should capture gendered beliefs about major choice and on the 

other hand should capture beliefs about gender equality in the source country. In this way we 

aim to shed light on what types of beliefs that are most important in shaping women’s and 

men’s choice of major. Finally, we have access to high-quality Swedish register data that 

enables us to link the second-generation immigrants not only to their parents but also to their 

full siblings. Therefore, we can make use of sibling comparisons that allows us to control for 

all time-invariant factors within families that affect siblings equally, e.g. socio-economic 

background, parenting styles and networks, school environment and school quality, living 

area, and local labour market situation (see Finseraas and Kotsadam 2017). These factors are 

typically very challenging to fully account for. With our approach we are able control for this 

more convincingly than in previous literature, making it more likely that we can interpret the 

findings as causal.  

 

We restrict our attention to second-generation immigrants born in Sweden in 1960–1977. 

Since we want to compare the educational choices of male and female siblings, we further 

restrict the sample to individuals who have at least one opposite-sex full sibling. We observe 

their educational attainment and orientation at the age of 30 and focus on the major choice 

made at high school and/or college. High school is typically the first time that children are 

able to choose and have control over the subjects that they study, and already at this point we 

can observe women’s lower representation in STEM fields (Kahn and Ginther 2017). In 

Sweden, children at this level sort into different educational programmes that differ in the 

extent to which they include more-advanced math and science courses. The choice of major 

at high school typically determines what type of education the individual is eligible for at the 

university level. We have access to detailed information on field of study for the individual’s 

highest attained education. Using this information we construct three outcomes to capture 

different aspects of the gender gap in majors: the probability to have a major in a (i) STEM 

field, (ii) male-dominated field, and (iii) female-dominated field.  

 

To proxy for culture on gender roles in the source country we make use of data from the 

World Bank collected by the UNESCO Institute for Statistics. Using this data, we construct 

two main source-country variables to measure the educational segregation by gender in the 
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source country: the share of females enrolled in (i) engineering, manufacturing, and 

construction (henceforth EMC) and (ii) science. We argue these measures capture gendered 

beliefs about educational choices. To capture cultural beliefs about gender equality we use 

variables that measure women’s access to tertiary education and attitudes towards women and 

men’s equal right to jobs and university education. For this purpose, we use the source-

country female share in tertiary education and data on attitudes from the World Value Survey 

(WVS). 

 

We find a negative gender gap in the probability of having majored in a STEM or male-

dominated field, and that this gender gap varies with the proxy for culture on gender roles. 

For example, a one standard deviation increase in the female relative share in EMC is related 

to an about 2-percentage point reduction of the sibling gender gap in a STEM or male-

dominated field. We observe the same pattern when we study the probability to have majored 

in a female-dominated field. When using cultural proxies of attitudes towards gender equality 

in terms of women’s access to jobs and university education, we find the opposite result; the 

gender gap in major actually increases for siblings originating in countries with less 

traditional attitudes on gender roles. Thus, although improvements in women’s access to jobs 

and university education may lead to increased gender equality in some aspects, they do not 

contribute to reducing gender segregation in terms of education major. In contrast, our results 

clearly indicate that policies aimed at changing stereotypical gendered beliefs about 

educational choices have the potential to decrease the gender gap in major.    

 

The remainder of the paper is organised as follows. In section 2, we present data and 

descriptive statistics followed by the empirical strategy in Section 3. In Section 4, we present 

our results and robustness checks, and finally, in Section 5 we conclude.   

 

2. Data and descriptive statistics  

 

2.1 Data  

In this paper we use register data from the longitudinal data base LISA provided by Statistics 

Sweden. The data contains information on individual characteristics such as educational 

attainment and orientation and other demographic and labour market variables. We observe 

all individuals 16 years and older residing in Sweden during the years 1990 to 2007. The data 
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enables matching individuals to their parents and siblings. We restrict our attention to second-

generation immigrants born in the years 1960 to 1977 and who have completed at least two 

years of high school. Individuals are defined as second-generation immigrants if they have a 

foreign-born mother. This implies that we allow the father to be foreign born or native born, 

and that persons with a foreign-born father and a native-born mother are excluded from our 

main analysis. Furthermore, since we want compare educational choices of male and female 

siblings, we restrict the sample to those having at least one opposite-sex full sibling.  

 

We focus on major choices made at high school and college. The main reason for studying 

both levels is that high school is the first grade at which children are able to choose and have 

control over the subjects that they study. As a result, we can observe women’s lower 

representation in STEM fields already at this point (Kahn and Ginther 2017). Another reason 

is that this also increases the number of observations and thus the statistical power of the 

analysis. The sibling comparisons requires both opposite-sex siblings to pursue college 

education. Among the cohorts under study, the share of families where both siblings continue 

to college is relatively low and amounts to 19 per cent. Thus, focusing on the college level 

only would result in a substantially smaller and possibly selected sample. 

 

We use information on educational attainment and orientation at age 30. At this age most 

persons have made their choice of high school and/or college major. We have chosen not to 

study choices of major that are made after the age of 30 since later choices may be influenced 

by other factors and have different motivations than those made at earlier ages. Our data 

includes detailed information on the field of education for the individual’s highest attained 

education categorized by the Swedish Educational Terminology (SUN). The SUN standard 

follows the main international system for classification of educational programmes: the 

International Standard Classification of Education (ISCED97) maintained by UNESCO. We 

analyse the following outcomes: the probability to have a major within a (i) STEM field, (ii) 

male-dominated field, and (iii) female-dominated field. The following ISCED97 categories 

are STEM fields: Life science (EF42), Physical science (EF44), Mathematics and statistics 

(EF46), Computing (EF48), Engineering and engineering trades (EF52), and Manufacturing 

and processing (EF54). Female and male-dominated fields are classified by calculating the 

share of males and females with majors in different fields using data for the Swedish 

population aged 31–65 in the year 1990. Fields with more than 80 per cent males (females) 
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are classified as male-(female-)dominated.4 For a list of the included fields in each category, 

see table A1 in the appendix. 

 

We match individuals to all their opposite-sex siblings born in 1960 to 1977. This implies 

that individuals with more than one opposite-sex sibling will be observed several times in the 

data. The source country is identified by using information about the mother’s country of 

birth, implying that if the mother’s and father’s country of birth differ the mother’s country is 

used. We restrict the sample to source countries for which we have at least ten observations 

with non-missing information on the source-country variables, resulting in 21 source 

countries. Furthermore, we exclude individuals with missing information on educational 

attainment. In total, the sample comprises 35,148 individuals, 42,142 observations, and 

21,071 sibling pairs. 

 

To proxy for source-country culture on gender roles we rely on data on educational enrolment 

from the World Bank collected by the UNESCO Institute for Statistics. 5  We use information 

on the source-country share of enrolled female and male students in tertiary education within 

eight different fields: (1) agriculture, (2) education, (3) engineering, manufacturing, and 

construction, (4) health and welfare, (5) humanities and art, (6) science, (7) services, and (8) 

social science, business, and law.6 We consider (3) engineering, manufacturing, and 

construction (EMC) and (6) science to capture traditionally male-dominated subjects best. 

Our main variables of interest are the female relative share in field (3) and (6) calculated as 

the share of women out of all enrolled women in the field divided by the share of men out of 

all enrolled men in the field. A value above one implies that it is more common among 

females to choose the field, while a value below one means that the share of men enrolled in 

the field is higher than the corresponding share among women.  The closer the value is to 

zero, the stronger is the source-country culture of traditional gender roles regarding 

educational choices. Relying on a relative measure has the advantage that it controls for 

measurement errors that affect men and women similarly (e.g. Blau et al. 2013). 

                                                             
4 We have tested the robustness of the results when this threshold is altered to 70 and 90 per cent. The results are 
not sensitive to how we classify fields as male- or female-dominated. 
5 In the data former Yugoslavia is one of the source countries. Since this country no longer exists, we have 
collected source-country data for Bosnia, Montenegro, Macedonia, Slovenia, and Serbia and calculated an 
average of each source-country variable. 
6 This categorization follows the definition of broad groups and fields of education in ISCED97. Science 
includes life science, physical sciences, mathematics and statistics, and computing. See UNESCO (1997) for 
more information. 



 
7 

 

 

In addition, to capture cultural beliefs about gender equality we use variables that measure 

source-country gender differences in educational attainment and attitudes towards women 

and men’s equal right to jobs and university education. As regards educational attainment, we 

use the female relative share in tertiary education, i.e. the share of women continuing to 

tertiary education relative to the corresponding share among men. To capture attitudes we 

rely on data from the fifth wave (2004–2009) of the World Value Survey and answers to the 

following statements “When jobs are scarce men should have more right to a job than 

women” and “A university education is more important for a boy than for a girl”.7 The 

respondent’s answer can be “Agree”, “Neutral” or “Disagree” to the first statement and 

“Agree strongly”, “Agree”, “Disagree”, and “Strongly disagree” to the second statement. We 

specify two variables measuring the share of persons in ages 20 to 70 years in a source 

country that agrees or agrees strongly with the statement. In addition, we have collected data 

on GDP per capita, the labour force participation rate, and the geographical distance from the 

source-country’s capital to Stockholm in Sweden. 

 

The source-country variables are measured in 2004. The motivation for choosing this specific 

year is because of high data availability. From a theoretical point of view, it is not clear at 

which point in time the source-country culture on gender roles should be measured. We will 

rely on future values, an approach that has been previously applied in the literature and is 

accurate if culture evolves slowly over time (Fernández 2007). The data indicates that the 

degree of gender educational segregation in the source countries is quite stable over time (see 

figure A1 and A2 in the appendix), a pattern that is also confirmed in previous research (see 

e.g. Ceci et al. 2014; OECD 2016a; Speer 2017). This strengthens our belief that relaying on 

future values of source-country culture on gender roles is a valid approach when culture is 

measured by gender segregation in fields of education. 

 

Since women’s participation in college education has increased over time and the speed of 

this development is likely to vary across countries, relaying on future values of educational 

attainment might be misleading. Fernández and Fogli (2009) argue that the culture that 

parents and society transmit can be reflected in the behaviour of persons in the source country 

at the time of observation of the outcomes of the second generation in the host country. As a 
                                                             
7 The exception is former Yugoslavia where we use data from the fourth wave (1999–2004). Also, data is not 
available for Denmark, Greece, Iceland, and Syria. 
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robustness check we have measured source-country gender differences in educational 

attainment as close to the year of the educational choice as possible. In all essentials, the 

results remained the same. 

 

2.2 Descriptive statistics 

In table 1 we display the summary statistics for our sample of second-generation immigrant 

siblings. Consistent with findings in previous literature, the proportion continuing to higher 

education is slightly higher for women (38 per cent) than for men (34 per cent). Almost 60 

per cent of the males major in a STEM field, whereas the corresponding number for females 

is about 10 per cent.  

 

[Table 1 about here] 

 

Table 2 reports summary statistics for the source-country variables at the country level. 

Columns (1)–(3) show the gender gaps in major choice. The gender gap is calculated as the 

average share of females minus the average share of males in the field. A negative gender gap 

thus implies that the share is smaller for females than for males. There appears to be large 

variations in the different gender gaps and the different proxies for culture.8 The female 

relative share in EMC varies from 0.15 in the US to 0.50 in Syria. In Iraq and Iran, the share 

of the girls enrolled in science is about 83 and 70 per cent, respectively, higher than the share 

among boys, whereas in Norway and Denmark the corresponding enrolment rate is 33 to 34 

per cent lower among girls. As regards the female relative share in tertiary education, we 

observe the lowest share in Ethiopia (amounting to 0.335). In contrast, in many of the 

European countries and in the US females are more likely than men to be enrolled in higher 

education. The attitude measure from the World Value Survey are presented in the last two 

columns. The share agreeing to the men (and boys) should have priority to jobs and education 

is largest in Iraq and Iran while it is lowest in Norway and Finland.   

 

[Table 2 about here] 

 

                                                             
8 Figures A3–A4 in the Appendix show the raw relationship between the gender gap in the three fields and the 
source country female relative share in EMC and science. The gender gap has been obtained by running 
regressions of the probability to have majored in a STEM, male- or female-dominated field, respectively, with a 
female indicator as dependent variable.     
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3. Empirical strategy 

 

To explore whether culture on gender roles is associated with major choice at high school and 

college, we use the epidemiological approach (Fernández 2008). It allows us to separate the 

impact of culture from that of economic and institutional factors, by exploiting the fact that 

second-generation immigrants share the same labour market, regulations, laws, and 

institutions in the host country but have been exposed to differential cultural beliefs from 

their parents. Empirically, we follow a recent extension of this approach suggested by 

Finseraas and Kotsadam (2017) and compare the major choices at high school and college of 

opposite-sex siblings. We estimate linear probability models (LPM) using the following 

specification:  

 

!"#$ = &# + ()*+,-.+"# + (/01#$2*+,-.+"# + 3"# + 4"#$  (1). 

 

!"#$  is the outcome variable for individual i in sibling pair s originating in source country c. 

Note that an individual who has multiple opposite-sex siblings will appear several times in 

the data. &# is the sibling fixed effects. Thus, in this model identification comes from 

variation within sibling pairs. *+,-.+" is an indicator for if individual i in sibling pair s is 

female and 01# is the source-country variable of interest. Since 01# is common to each 

sibling pair, its first-order effect is absorbed by the sibling fixed effect. 3"#  is a set of dummy 

variables for birth year. 4"#$  is the error term. We have chosen not to include additional 

individual controls since they are likely to be endogenous (Fernández 2011). We estimate 

robust standard errors clustered on source country and birth year. () then shows the average 

gender gap in the outcome variable among sibling pairs. The coefficient of interest, (/, shows 

the extent to which the gender difference among siblings vary with the source-country 

culture.  

 

With this framework we control for all time-invariant factors that affect daughters and sons in 

the same way, such as socio-economic background, parenting styles and networks, school 

environment and school quality, living area, and local labour market situation during 

childhood. We also control for any omitted factors, correlated with the source-country 

variable, which affects both genders equally. Thus, by using comparisons of opposite-sex 

siblings, the variation in the source-country variable that remains is the part that affects 
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daughters and sons differently. The identifying assumption is that this variation is only due to 

source-country culture on gender roles.  

There are some potential issues that may lead to a violation of this assumption. One concern 

is that there may be unobserved time-variant factors that affects siblings differently. For 

example, parents may change their upbringing styles over time or the family may move to a 

different location. However, this is not a problem as long as birth order is random. There may 

also be omitted factors, correlated with the source-country variable, that affects daughters and 

sons differently. For example, source-country culture on gender roles may vary because of 

differences in economic development in the source countries, and this could affect daughters 

and sons differently. Another issue is that we measure the average gender social norms in the 

source country, but the parental generation may not be a representative sample of the 

population in the source country. More specifically, parents may be disproportionally drawn 

from the lower or upper end of the source-country distribution of preferences for women 

majoring in STEM fields. If this selection varies systematically with the gender gap in 

STEM, the results may be positively or negatively biased. For example, we will overestimate 

the importance of culture if parents of siblings with a small gender gap in STEM are 

disproportionally drawn from the part of the distribution with strong preferences for women 

in STEM and parents of siblings with a large gender gap are drawn the part of the distribution 

with weak preferences for women in STEM. The opposite selection will bias the importance 

of culture downwards. Note that this is based on the assumption that the distribution of 

preferences is the same in all source countries. We address these issues in sensitivity analyses 

presented in section 4.3.  

 

For reasons of comparison, we also estimate the standard specification used in the literature 

excluding the sibling fixed effects and including the first-order effect of 01$: 
 

!"$ = ()*+,-.+" + (/01$ + (501$2*+,-.+" + 3" + 4"$  (2) 

 

In this case, () shows the average gender gap in the outcome variable. The coefficient of 

interest is (5 that shows the extent to which the gender difference varies with the source-

country culture. 
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We use three different outcome variables that are equal to one if the individual has a major in 

a (i) STEM field, (ii) female-dominated field, and (iii) male-dominated field, and zero 

otherwise. We use two main source-country variables to proxy for culture: the female relative 

share in EMC and the female relative share in science. We argue that these variables best 

capture gendered beliefs about educational choices. We also use three source-country 

variables that should capture beliefs about women’s equal access to jobs and university 

education: the female relative share in tertiary education, and the shares agreeing to the 

statements “When jobs are scarce men should have more right to a job than women” and “A 

university education is more important for a boy than for a girl”. 

 

4. Results 

 

4.1 Main results 

Table 3 presents the results for the probability of having majored in high school or college in 

a STEM field using the alternative proxies for culture. Our preferred specifications – 

including siblings fixed effects – are presented in the even-numbered columns. As we saw in 

the descriptive statistics, females have a considerably lower probability to have STEM-field 

major. The difference ranges from 43.2 to 57.5 percentage points and is statistically 

significant at the 1 per cent level. Columns (1) and (2) show the result from a linear 

probability model where culture is proxied by the female relative share in EMC. Our 

coefficient of interest – the interaction between the source-country characteristic and the 

female indicator – is positive and precisely estimated. This indicates that the gender gap in 

the probability of choosing a STEM major is smaller for individuals (siblings) who originate 

in countries with a higher female relative share in EMC. In both specifications, the estimate is 

about 37 percentage points. Thus, a 1-percentage point increase in the female relative share in 

EMC is associated with a 37-percentage point reduction in the gender gap. Alternatively, a 

one standard deviation increase in the female relative share in EMC is related to a 2.0 

percentage point reduction of the sibling gender gap in STEM.9  

 

The reduction in the gender gap in STEM indicates that there is convergence in women’s and 

men’s choice of major. The question is then whose major choice is affect: Do gender norms 

affect women’s or men’s choices or both? Interestingly, specification (1) shows that 

                                                             
9 This has been calculated, using estimates from column (2), as (/ × 781#9:.  
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originating in a country with a 1-percentage point higher female relative share in EMC 

decreases males’ probability to have STEM education by 35 percentage points while the 

corresponding estimate for females is positive amounting to 2 percentage points (-

0.346+0.366). This positive impact is however not statistically significantly different from 

zero. Thus, gender social norms seem to encourage men to choose less gender-typical majors 

while there is no effect on women’s major choice.  

 

[Table 3 about here] 

 

Columns (3) and (4) present the corresponding results using the female relative share in 

science as a proxy for culture. Again, our estimate of interest is positive in both specifications 

indicating that the gender gap decreases for siblings (individuals) who come from countries 

where women are more likely to pursue studies in science. However, the estimates are in this 

case considerably smaller – 0.044 and 0.043 – and not statistically significant. The smaller 

estimates are not surprising based on the descriptive statistics showing a generally higher 

representation of women within this field across all source countries. This reflects that 

Science is a broader category that includes majors such as medicine with a relatively high 

female share.  

 

Columns (5) and (6) present the results using a proxy for culture that is more likely to capture 

beliefs on whether women should pursue college education or not, i.e. the female relative 

share enrolled in tertiary education. In this case, the results point in the opposite direction as 

when culture is proxied by the female relative share in EMC and Science: originating from a 

country where women increasingly participate in college education increases the gender gap 

in the probability of having a STEM education. However, the estimate of the interaction term 

is relatively small, in both specifications, and not statistically significant.  

 

In columns (7) to (10), we use proxies for culture on gender roles using attitude variables 

from the World Value Survey. Interestingly, the estimates indicate that originating in 

countries with more traditional attitudes actually decreases the gender gap in STEM. For 

example, a 1-percentage point (one standard deviation) increase in the share that believes that 

“When jobs are scarce men should have more right to a job than women” is associated with a 

40.6 (3.5) percentage point reduction in the gender gap (see column (8)). When using the 
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share that agrees to the statement “A university education is more important for a boy than 

for a girl” the corresponding effect is 56.6 (3.6) percentage points. 

 

In this case, culture affects both genders’ choice of major, although the cultural effect is 

larger for men than for women. For men, a 1 percentage point increase in the measure of 

traditional attitudes decreases the probability of choosing STEM by 32.1 and 46.0 percentage 

points, respectively. For women, we instead observe an increase the probability of choosing 

STEM by 8.5 and 10.6 percentage points, respectively. This indicates that more gender equal 

attitudes actually increase the gender gap by encouraging women and men to choose more 

gender-typical majors.   

 

Table 4 shows the corresponding results when we use the probability to have an education 

within a male-dominated field as outcome variable. In all columns, females have a lower 

probability to have a major in a male-dominated field. The results are very similar to those 

presented in Table 3. In column (2) the coefficient of the interaction term is positive and 

amounts to 38.4 percentage points, indicating that the sibling gender gap in the probability of 

choosing a male-dominated field decreases with the female relative share in EMC. A one 

standard deviation increase in the female relative share in EMC is related to a 2.1 percentage 

point reduction of the sibling gender gap in male-dominated fields. The estimate is positive 

also when we use the relative share in science as a proxy for culture, but is considerably 

smaller and not statistically significant. As in table 3, the estimate for the female relative 

share enrolled in tertiary education is small and not statistically significant. As regards the 

WVS-measures of traditional attitudes, they again indicate that originating in a country with 

more gender equal attitudes actually increases the gender gap in STEM.  

 

[Table 4 about here] 

 

In table 5, we present results for the probability of having an education within a female-

dominated field. All in all, the results point in the same direction as in tables 3 and 4, but 

since the outcome variable is the mirror image of the previous ones, the gender gap is of 

opposite sign. Women have a statistically significantly higher probability than men to have a 

major in a female-dominated field. As regards the female relative share in EMC, a one 

standard deviation increase in this measure corresponds to a 1.3 percentage point decrease in 
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the sibling gender gap in female-dominated fields. For science the corresponding number is 

0.4 percentage points. Thus, among siblings originating in countries with a high female 

relative share in EMC or science the sibling difference is smaller than among siblings 

originating in countries with a low share.  

 

Interestingly, the estimates in column (1) reveal that the cultural effect is larger for women 

than for men. For men, originating in a country with a 1-percentage point higher female 

relative share in EMC increases the probability of majoring in a female-dominated field by 

8.3 percentage points while for women the corresponding probability decreases by 15.9 

percentage points. Thus, in this case social gender norms encourages both men and women to 

choose less gender-typical fields but more so for women than for men.  

 

[Table 5 about here] 

 

When we use female relative share enrolled in tertiary education as proxies for culture we 

find a negative estimate, amounting to 7.2 percentage points. Thus, the sibling gender 

difference in the probability of having an education in a female-dominated field increases 

with the female relative share enrolled in tertiary education. The WVS-measures of 

traditional attitudes towards gender roles indicate that the gender gap in female-dominated 

fields decreases when attitudes are more traditional. More specifically, a one standard 

deviation increase in the share agreeing to the two the statements about women’s right to jobs 

and education decreases the gender gap by 3.7 percentage points in both cases.  

 

To sum up, when we use measures for culture that should capture gendered beliefs about 

major choice, we find that originating in a country with less gender segregation in education 

decreases the gender gap in education majors. In contrast, less traditional attitudes towards 

gender roles – measured by attitudes regarding women’s access to jobs and education – is 

associated with a higher likelihood of men and women choosing gender typical fields. Thus, 

although improvements in these measures may lead to increased gender equality in some 

aspects, they do not contribute to reducing the gender segregation in terms of education 

major.    

 

4.2 Choice of college major  
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So far we have studied education choices made both at the high school and college level. In 

Tables 6 and 7 we present results for major choices made at the college level only. Here, we 

focus on the estimates for our main proxies for culture: the source-country female relative 

share in EMC and in science. In Table 6, we use the same sample as in Tables 3–5. Focusing 

only at the college level reduces the sample size substantially – by about 80 per cent. This is 

not surprising since among the cohorts studied a relatively large share did not go on to 

college. 10 In addition, the sibling comparison requires that both opposite-sex siblings have 

college education. This of course greatly reduces the precision of our estimates. However, the 

results point in the same direction as before although the estimates are generally smaller and 

not statistically significant.   

 

[Table 6 about here]  

 

Table 7 shows results where we in order to increase the sample size include all second-

generation immigrants. Thus, here we drop the opposite-sex sibling comparisons. For all 

outcomes, we see a similar pattern as that observed when studying both the high school and 

college level in Tables 3–5. The gender gap in the probability of having a STEM major or a 

major in a male-dominated field is smaller for individuals originating in countries with a 

relatively high female relative share in EMC. As in Table 5, we observe a smaller gender gap 

in female-dominated fields among siblings who originate in countries where the female 

relative share in EMC is higher. 

 

 [Table 7 about here] 

 

4.3 Robustness analysis  

In our main analysis, the sibling fixed effects control for time-invariant factors within 

families that affect siblings equally. However, time-varying unobservable factors, such as 

changes in parental behaviour and networks or improvements of living standards, might 

affect siblings differently. This should not be a problem if the birth order of siblings is 

random. However, to test the robustness of our results we have run regressions controlling for 

birth order, and this does not alter our findings (see Table A2–A4 in the Appendix). In 

                                                             
10 In our sample 19 per cent of the sibling pairs include two siblings with college education, 33 per cent of the 
sibling pairs have one sibling with college education and the other one without college education, and 48 per 
cent of the sibling pairs consist of two siblings without college education. 
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addition, studies using the epidemiological approach to explore if culture can explain biased 

sex ratios find evidence of sex selective abortion among immigrants from China, India, South 

Korea, and Taiwan in the US and the UK (Abrevaya et al. 2009; Almond and Edlund 2008; 

Dubuc and Coleman 2007). As a sensitivity check, we follow Fineraas and Kotsadam (2017) 

and run regressions where we exclude immigrants from these countries (China and India), 

and the results do not change (see Tables A5–A7 in the Appendix). Further, it is reasonable to 

assume that factors within the family are more likely to be time invariant if the age gap 

between siblings is smaller. To reduce the potential bias from omitted time-varying 

unobservable factors we have also performed a robustness test where we restrict the age gap 

between siblings to be a maximum of 5 years, and this did not alter the results (see Tables 

A14-A16 in the Appendix).  

 

It is possible that the source-country culture on gender roles vary not only due to culture, but 

also due to omitted factors that are correlated with the source-country variable and affects 

sons and daughters differently. One such factor may be differences in economic development 

in the source countries. Therefore, we test if the results are robust to the inclusion of an 

interaction between source-country GDP per capita and the indicator for female. The results 

remain unchanged (see Tables A17–A19 in the Appendix). Moreover, to control for that 

changes in the business cycle and labour market opportunities may have differential effects 

for females and males we control for an interaction between birth year and the female dummy 

variable. The results remain unchanged (see Tables A8–A10 in the Appendix). 

 

As argued in the empirical strategy one potential problem may be selection in migration. 

More specifically, parents may be disproportionally drawn from the lower or upper end of the 

source-country distribution of preferences for women majoring in STEM fields. If this 

selection varies systematically with the gender gap in STEM, the results may be positively or 

negatively biased. The question is then if any of these types of selection is likely in our case. 

Belot and Hatten (2012) study the selection in migration in OECD-countries and show that 

the selection on skills is more negative for more proximate countries. If a similar selection 

process is at play for preferences for women majoring in STEM fields, we would 

overestimate the role of culture. We address this possible bias by controlling for the 

geographical distance to Sweden, and this does not alter our findings (see Tables A11-A13 in 

the Appendix).  
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In the main analysis, we identify the source country by using information on the mother’s 

country of birth. To test if the results are sensitive to this definition, we have performed a 

sensitivity analysis where the source country is defined according to the birth country of the 

father. This reduces the sample size substantially to 17,910 observations (compared to 

42,142). In general, the results are stronger – both in terms of magnitude and in terms of 

statistically significance – when ethnicity is identified according to the father (see Tables 

A23–A25 in the Appendix). In addition, we have tested if the results are robust to excluding 

children with one native parent. This did not alter our main findings. However, the magnitude 

of the effect of having a higher female relative share in EMC increases for all outcomes, and 

the effect of having a higher female relative share in science is substantially smaller and not 

statistically significant (see Tables A20–A22 in the Appendix). 

 

5. Conclusion 

In this paper we focus on if culture on gender roles – preferences and beliefs about the 

appropriate role of women in society – is associated with the gender gap in major choice. For 

this purpose, we use the epidemiological approach to quantify the causal impact of culture 

(Fernández 2008). This means that we focus on the educational choices made by second-

generation immigrants who were born in the same country and have been exposed to the 

same labour market, regulations, laws, and institutions in the host country but differ in terms 

of their culture on gender roles.  

 

We make a number of contributions to this literature. This is the first study to focus on the 

role of culture for the gender gap in choice of major. In addition, we use several proxies for 

culture to shed light on what types of beliefs that are most important in shaping women’s and 

men’s choice of major. More specifically, we use source-country variables that on the one 

hand should capture gendered beliefs about major choice and on the other hand should 

capture beliefs about gender equality. Finally, access to high-quality Swedish register data 

allows us to make use of sibling comparisons and control for all time-invariant factors within 

families that affect siblings equally. This makes it more likely than in previous literature that 

we can interpret the findings as causal. 
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We focus on second-generation immigrant siblings and the choice of major at high school or 

college. More specifically, we study the gender gap in the probability to have majored in a (i) 

STEM, (ii) male-dominated, and (iii) female-dominated field. We find a negative gender gap 

in the probability of having majored in a STEM or male-dominated field and that this gender 

gap varies with the proxy for culture on gender roles; these gender gaps are lower for siblings 

who originate in countries with a higher female relative share in EMC. More specifically, a 

one standard deviation increase in the female relative share in EMC is related to an about 2-

percentage point reduction of the sibling gender gap in a STEM or male-dominated field. 

This impact of culture is line with previous findings from studies closely related to ours, both 

in terms of magnitudes (e.g. Finseraas and Kotsadam 2017) and direction (e.g. Nollenberger 

et al. 2016). We observe the same pattern when we study the probability to have majored in a 

female-dominated field: a one standard deviation increase in the female relative share in 

EMC (science) corresponds to a 1.3 (0.4) percentage point decrease in the sibling gender gap 

in female-dominated fields.  

 

We find that the reduction in the gender gap in STEM is primarily explained by that social 

gender norms encourage men to choose less gender-typical fields. This contrast to previous 

findings on the gender gap in Math test scores, showing that gender equality improves girls’ 

test scores more than those of boys (Nollenberger and Rodríguez-Planas 2017). As regards 

female-dominated fields, the reduction in the gender wage gap is a result of that both women 

and men choose less gender-typical fields, but in this case the cultural effect is larger for 

women than for men.  

 

When using cultural proxies for women’s relative access to education and the labour market, 

we find that the gender gap in major actually increases for siblings originating in countries 

with less traditional attitudes on gender roles.. Thus, although improvements in these latter 

measures may lead to increased gender equality in some aspects, they do not contribute to 

reducing the gender segregation in terms of education major. This is not surprising since even 

in countries where gender equality of opportunity is high, e.g. in Sweden, we still observe a 

high degree of gender segregation in education and occupation. In contrast, when we use 

measures for culture that should capture gendered beliefs about educational choices more 

directly, we find that originating in a country with less gender segregation in education 

decreases the gender gap in education majors. This clearly indicates that policies aimed at 
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changing stereotypical gendered beliefs about educational choices may have the potential to 

decrease the gender gap in major.    
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Tables 
Table 1: Descriptive statistics 
 (1) (2) 
 Female Male 
   
Birth year 1968.415 1968.450 
 (4.714) (4.726) 
Share with college education 0.382 0.341 
 (0.486) (0.474) 
Share in STEM fields 0.099 0.586 
 (0.299) (0.493) 
Number of sisters 1.360 1.191 
 (0.633) (0.469) 
Number of brothers 1.199 1.371 
 (0.490) (0.660) 
Year made educational choice 1985.561 1985.473 
 (5.086) (4.994) 
Observations 17,532 17,616 
Included are individuals with a foreign-born mother and at least one opposite-sex full sibling. Displayed are sample means and 
standard deviations within parentheses. 
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Table 2: Source-country characteristics 

 Gender gap in  Source-country female relative  WVS 

 STEM 
fields 

male-
dominated 

fields 

female-
dominated 

fields 

 share in 
EMC 

share in 
science 

share in 
tertiary 

education 

 Jobs 
scarce 

Education 
important 

           
Iceland -0.583 -0.472 0.139  0.248 0.299 1.868    
Chile -0.550 -0.550 0.200  0.292 0.475 0.939  0.263 0.269 
Ethiopia -0.546 -0.182 0.182  0.373 0.915 0.335  0.065 0.080 
Norway -0.535 -0.535 0.311  0.212 0.330 1.523  0.051 0.033 
Finland -0.514 -0.523 0.283  0.198 0.614 1.198  0.086 0.051 
Denmark -0.481 -0.501 0.302  0.368 0.340 1.403    
Romania -0.471 -0.471 0.412  0.356 1.115 1.276  0.341 0.178 
Germany -0.458 -0.474 0.222  0.264 0.607 0.923  0.172 0.153 
China -0.433 -0.400 0.267  0.191 0.236 0.885  0.429 0.207 
Hungary -0.427 -0.456 0.196  0.171 0.380 1.397  0.126 0.179 
Former 
Yugoslavia -0.424 -0.439 0.167  0.291 0.603 1.331  0.280 0.165 

Iraq -0.417 -0.417 0.250  0.409 1.833 0.597  0.843 0.497 
Lebanon -0.412 -0.353 0.029  0.265 0.706 1.062  0.267 0.115 
Greece -0.392 -0.344 0.192  0.366 0.569 1.168    
United States -0.390 -0.372 0.279  0.152 0.565 1.416  0.057 0.065 
Syria -0.389 -0.389 0.056  0.502 0.932 0.990    
Turkey -0.377 -0.394 0.182  0.329 0.955 0.716  0.536 0.200 
Poland -0.354 -0.360 0.131  0.215 0.498 1.417  0.416 0.321 
United 
Kingdom -0.352 -0.406 0.106  0.175 0.426 1.373  0.147 0.051 

Iran -0.333 -0.458 0.125  0.198 1.694 1.080  0.702 0.558 
India -0.309 -0.291 0.109  0.459 0.997 0.936  0.508 0.457 
Average     0.228 

(0.055 ) 
0.568 

(0.124) 
1.218 

(0.163) 
 0.120 

(0.087) 
0.080 

(0.063) 
Note: Displayed are sample means and standard deviations within parentheses. We have estimated the gender gaps in STEM, 
male-dominated, and female-dominated fields using a linear probability model with a dummy variable equal to one if the 
individual's high school or college education is in a STEM/male-dominated/female-dominated field as dependent variable and a 
female indicator as independent variable, including sibling fixed effects. Countries are sorted by the gender gap in STEM fields. 
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Table 3: Probability to have STEM education. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES           
Source-country female relative share in:           
  EMC -0.346***          
 (0.090)          
  EMC*female 0.366*** 0.369***         
 (0.118) (0.110)         
  Science   -0.045        
   (0.037)        
  Science*female   0.044 0.043       
   (0.051) (0.046)       
  Tertiary education     0.062**      
     (0.030)      
  Tertiary education*female     -0.049 -0.048     
WVS:     (0.038) (0.033)     
  Jobs scarce       -0.321***    
       (0.049)    
  Jobs scarce*female       0.406*** 0.406***   
       (0.064) (0.057)   
  Education important         -0.460***  
         (0.069)  
  Education important*female         0.566*** 0.566*** 
         (0.095) (0.079) 
Female -0.575*** -0.575*** -0.516*** -0.515*** -0.432*** -0.432*** -0.542*** -0.542*** -0.539*** -0.539*** 
 (0.032) (0.028) (0.028) (0.024) (0.048) (0.041) (0.014) (0.011) (0.014) (0.011) 
           
Observations 42,142 42,142 42,142 42,142 42,142 42,142 38,470 38,470 38,470 38,470 
R-squared 0.270 0.650 0.269 0.649 0.269 0.649 0.273 0.651 0.273 0.651 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes 
Note: Robust standard errors, clustered on source-country and birth-year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual's 
high school or college education is in a STEM field, and zero otherwise. All regressions include dummy variables for birth year. Jobs scarce is the share agreeing with the statement “When jobs are 
scarce men should have more right to a job than women”. Education important is the share agreeing with the statement “A university education is more important for a boy than for a girl”. 
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Table 4: Probability to have education within male-dominated field. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES           
Source-country female relative share in:           
  EMC -0.338***          
 (0.104)          
  EMC*female 0.383*** 0.384***         
 (0.126) (0.130)         
  Science   -0.054        
   (0.037)        
  Science*female   0.043 0.043       
   (0.049) (0.046)       
  Tertiary education     0.049*      
     (0.027)      
  Tertiary education*female     -0.047 -0.047     
WVS:     (0.034) (0.029)     
  Jobs scarce       -0.331***    
       (0.049)    
  Jobs scarce*female       0.374*** 0.373***   
       (0.064) (0.058)   
  Education important         -0.454***  
         (0.068)  
  Education important*female         0.520*** 0.519*** 
         (0.094) (0.084) 
Female -0.587*** -0.588*** -0.524*** -0.524*** -0.443*** -0.443*** -0.548*** -0.548*** -0.544*** -0.544*** 
 (0.033) (0.033) (0.026) (0.024) (0.043) (0.038) (0.014) (0.013) (0.014) (0.013) 
           
Observations 42,142 42,142 42,142 42,142 42,142 42,142 38,470 38,470 38,470 38,470 
R-squared 0.293 0.661 0.293 0.660 0.293 0.660 0.297 0.663 0.297 0.663 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes 
Note: Robust standard errors, clustered on source-country and birth-year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual's 
high school or college education is in a field with a share of males above 80 per cent, and zero otherwise. All regressions include dummy variables for birth year. Jobs scarce is the share agreeing 
with the statement “When jobs are scarce men should have more right to a job than women”. Education important is the share agreeing with the statement “A university education is more important 
for a boy than for a girl”. 
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Table 5: Probability to have education within female-dominated field. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES           
Source-country female relative share in:           
  EMC 0.083*          
 (0.049)          
  EMC*female -0.242** -0.242*         
 (0.111) (0.129)         
  Science   0.014        
   (0.018)        
  Science*female   -0.082** -0.083**       
   (0.040) (0.042)       
  Tertiary education     -0.002      
     (0.013)      
  Tertiary education*female     0.071** 0.072**     
WVS:     (0.028) (0.029)     
  Jobs scarce       0.062**    
       (0.026)    
  Jobs scarce*female       -0.427*** -0.427***   
       (0.058) (0.058)   
  Education important         0.071*  
         (0.038)  
  Education important*female         -0.592*** -0.591*** 
         (0.076) (0.078) 
Female 0.318*** 0.318*** 0.310*** 0.310*** 0.177*** 0.176*** 0.313*** 0.313*** 0.309*** 0.309*** 
 (0.027) (0.032) (0.021) (0.022) (0.034) (0.035) (0.011) (0.012) (0.010) (0.012) 
           
Observations 42,142 42,142 42,142 42,142 42,142 42,142 38,470 38,470 38,470 38,470 
R-squared 0.114 0.568 0.114 0.567 0.114 0.567 0.117 0.570 0.117 0.570 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes 
Note: Robust standard errors, clustered on source-country and birth-year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual's 
high school or college education is in a field with a share of females above 80 percent, and zero otherwise. All regressions include dummy variables for birth year. Jobs scarce is the share agreeing 
with the statement “When jobs are scarce men should have more right to a job than women”. Education important is the share agreeing with the statement “A university education is more important 
for a boy than for a girl”. 
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Table 6: Choice of college major. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 
VARIABLES STEM    Male    Female    
Source-country female relative share in:             
  EMC -0.027    -0.271*    0.103    
 (0.162)    (0.151)    (0.077)    
  EMC*Female 0.013 0.013   0.223 0.224   -0.062 -0.071   
 (0.221) (0.192)   (0.203) (0.195)   (0.164) (0.146)   
  Science   -0.042    0.014    0.003  
   (0.063)    (0.064)    (0.027)  
  Science*Female   0.048 0.049   -0.014 -0.012   -0.063 -0.062 
   (0.077) (0.077)   (0.074) (0.073)   (0.053) (0.052) 
Female -0.371*** -0.370*** -0.395*** -0.395*** -0.412*** -0.412*** -0.353*** -0.354*** 0.163*** 0.164*** 0.184*** 0.184*** 
 (0.053) (0.045) (0.045) (0.046) (0.048) (0.045) (0.044) (0.044) (0.037) (0.034) (0.032) (0.031) 
             
Observations 7,928 7,928 7,928 7,928 7,928 7,928 7,928 7,928 7,928 7,928 7,928 7,928 
R-squared 0.149 0.628 0.149 0.629 0.160 0.623 0.159 0.623 0.049 0.565 0.049 0.566 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes No Yes 
Note: Robust standard errors, clustered on source country and birth year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual has a 
college major within a STEM/male-dominated/female-dominated field and zero if a college major within another field. All regressions include a control for birth year. 

 
Table 7: Choice of college major. 
 (1) (2) (3) (4) (5) (6) 
VARIABLES STEM  Male  Female  
Source-country female relative share in:       
  EMC -0.349***  -0.333***  0.093**  
 (0.069)  (0.081)  (0.038)  
  EMC*Female 0.329***  0.331***  -0.119*  
 (0.089)  (0.113)  (0.071)  
  Science  0.044  0.031  0.018 
  (0.032)  (0.032)  (0.018) 
  Science*Female  -0.014  -0.019  -0.040 
  (0.038)  (0.042)  (0.031) 
Female -0.446*** -0.362*** -0.430*** -0.343*** 0.198*** 0.193*** 
 (0.023) (0.021) (0.030) (0.023) (0.018) (0.018) 
       
Observations 42,110 42,110 42,110 42,110 42,110 42,110 
R-squared 0.158 0.157 0.166 0.165 0.058 0.058 
Sibling fixed effects No No No No No No 
Note: Robust standard errors, clustered on source country and birth year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual has a 
college major within a STEM/male-dominated/female-dominated field and zero if a college major within another field. All regressions include a control for birth year. 
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Appendix  
 
Tables 
 
Table A1: SUN educational orientation 2 digit level 
All fields STEM fields  

1 Broad, general education 42 Biology and environmental sciences  

8 Reading and writing skills for adults 44 Physics, chemistry and earth sciences  

9 Personal development 46 Mathematics and other natural sciences  

14 Teaching methods and teacher education 48 Computing  

21 Art and media 52 Engineering and engineering industries  

22 Humanities 54 Materials and manufacturing  

31 Social and behavioural sciences    

32 Journalism and information Male-dominated fields Share males % 

34 Business, commerce and administration 38 Law and jurisprudence 70.8 

38 Law and jurisprudence 44 Physics, chemistry and earth sciences 76.4 

42 Biology and environmental sciences 46 Mathematics and other natural sciences 73.2 

44 Physics, chemistry and earth sciences 52 Engineering and engineering industries 92.7 
46 Mathematics and other natural sciences 58 Town planning and structural engineering 91.3 

48 Computing 62 Agriculture, horticulture, forestry and fishery 87.9 

52 Engineering and engineering industries 86 Security services 95.2 

54 Materials and manufacturing    

58 Town planning and structural engineering Female-dominated fields  

62 Agriculture, horticulture, forestry and fishery 14 Teaching methods and teacher education 28.2 

64 Animal health 72 Health care and nursing 13.3 

72 Health care and nursing 76 Social work and social care 13.2 

76 Social work and social care 81 Personal services 16.2 

81 Personal services    

84 Transport services    

85 Environmental protection    

86 Security services    
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Table A2: Probability to have STEM education - controlling for birth order. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES           
Source-country female relative share in:           
  EMC -0.350***          
 (0.091)          
  EMC*female 0.371*** 0.374***         
 (0.119) (0.110)         
  Science   -0.053        
   (0.037)        
  Science*female   0.046 0.046       
   (0.051) (0.046)       
  Tertiary education     0.067**      
     (0.030)      
  Tertiary education*female     -0.052 -0.052     
WVS:     (0.038) (0.032)     
  Jobs scarce       -0.330***    
       (0.048)    
  Jobs scarce*female       0.406*** 0.407***   
       (0.064) (0.056)   
  Education important         -0.470***  
         (0.069)  
  Education important*female         0.568*** 0.569*** 
         (0.095) (0.078) 
Female -0.576*** -0.577*** -0.518*** -0.517*** -0.428*** -0.428*** -0.543*** -0.543*** -0.540*** -0.540*** 
 (0.032) (0.028) (0.028) (0.024) (0.048) (0.040) (0.014) (0.011) (0.014) (0.011) 
           
Observations 41,586 41,586 41,586 41,586 41,586 41,586 37,960 37,960 37,960 37,960 
R-squared 0.271 0.650 0.270 0.649 0.270 0.650 0.274 0.651 0.274 0.651 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes 
Robust standard errors, clustered on source country and birth year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual's highest 
education is in a STEM field, and zero otherwise. All regressions include a control for birth year and birth order. Twins are excluded. 
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Table A3: Probability to have education within male dominated field - controlling for birth order. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES           
Source-country female relative share in:           
  EMC -0.339***          
 (0.105)          
  EMC*female 0.384*** 0.385***         
 (0.126) (0.129)         
  Science   -0.063*        
   (0.037)        
  Science*female   0.052 0.051       
   (0.049) (0.046)       
  Tertiary education     0.054**      
     (0.027)      
  Tertiary education*female     -0.051 -0.051*     
WVS:     (0.033) (0.029)     
  Jobs scarce       -0.340***    
       (0.049)    
  Jobs scarce*female       0.380*** 0.380***   
       (0.064) (0.056)   
  Education important         -0.461***  
         (0.068)  
  Education important*female         0.524*** 0.524*** 
         (0.094) (0.083) 
Female -0.588*** -0.588*** -0.530*** -0.530*** -0.438*** -0.438*** -0.549*** -0.549*** -0.545*** -0.545*** 
 (0.033) (0.033) (0.026) (0.024) (0.042) (0.037) (0.014) (0.013) (0.014) (0.013) 
           
Observations 41,586 41,586 41,586 41,586 41,586 41,586 37,960 37,960 37,960 37,960 
R-squared 0.294 0.661 0.293 0.661 0.293 0.661 0.298 0.663 0.298 0.663 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes 
Robust standard errors, clustered on source country and birth year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual's highest 
education is in a field with a share of males above 80 percent, and zero otherwise. All regressions include a control for birth year and birth order. Twins are excluded. 
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Table A4: Probability to have education within female dominated field - controlling for birth order. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES           
Source-country female relative share in:           
  EMC 0.087*          
 (0.049)          
  EMC*female -0.250** -0.251*         
 (0.113) (0.131)         
  Science   0.015        
   (0.018)        
  Science*female   -0.077* -0.077*       
   (0.040) (0.042)       
  Tertiary education     -0.002      
     (0.013)      
  Tertiary education*female     0.069** 0.069**     
WVS:     (0.028) (0.028)     
  Jobs scarce       0.064**    
       (0.026)    
  Jobs scarce*female       -0.425*** -0.425***   
       (0.059) (0.059)   
  Education important         0.072*  
         (0.037)  
  Education important*female         -0.593*** -0.593*** 
         (0.077) (0.079) 
Female 0.320*** 0.320*** 0.306*** 0.306*** 0.178*** 0.178*** 0.313*** 0.313*** 0.309*** 0.309*** 
 (0.028) (0.032) (0.021) (0.022) (0.034) (0.035) (0.011) (0.012) (0.010) (0.012) 
           
Observations 41,586 41,586 41,586 41,586 41,586 41,586 37,960 37,960 37,960 37,960 
R-squared 0.114 0.567 0.114 0.567 0.114 0.567 0.116 0.569 0.117 0.570 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes 
Robust standard errors, clustered on source country and birth year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual's highest 
education is in a field with a share of females above 80 percent, and zero otherwise. All regressions include a control for birth year birth year and birth order. Twins are excluded. 
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Table A5: Probability to have STEM education - excluding individuals with ancestry in China and India. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES           
Source-country female relative share in:           
  EMC -0.329***          
 (0.092)          
  EMC*female 0.348*** 0.351***         
 (0.121) (0.113)         
  Science   -0.035        
   (0.038)        
  Science*female   0.034 0.033       
   (0.053) (0.047)       
  Tertiary education     0.058*      
     (0.030)      
  Tertiary education*female     -0.044 -0.043     
WVS:     (0.039) (0.033)     
  Jobs scarce       -0.319***    
       (0.051)    
  Jobs scarce*female       0.408*** 0.408***   
       (0.066) (0.060)   
  Education important         -0.464***  
         (0.075)  
  Education important*female         0.578*** 0.578*** 
         (0.101) (0.085) 
Female -0.571*** -0.571*** -0.511*** -0.510*** -0.438*** -0.439*** -0.542*** -0.542*** -0.540*** -0.540*** 
 (0.032) (0.029) (0.029) (0.025) (0.049) (0.042) (0.014) (0.012) (0.014) (0.011) 
           
Observations 41,972 41,972 41,972 41,972 41,972 41,972 38,300 38,300 38,300 38,300 
R-squared 0.270 0.650 0.270 0.650 0.270 0.650 0.274 0.652 0.274 0.652 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes 
Robust standard errors, clustered on source country and birth year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual's highest 
education is in a STEM field, and zero otherwise. All regressions include dummy variables for birth year. 
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Table A6: Probability to have education within male dominated field - excluding individuals with ancestry in China and India. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES           
           
Source-country female relative share in: -0.318***          
  EMC (0.106)          
 0.361*** 0.361***         
  EMC*female (0.129) (0.132)         
   -0.045        
  Science   (0.038)        
   0.032 0.032       
  Science*female   (0.050) (0.047)       
     0.044      
  Tertiary education     (0.027)      
     -0.040 -0.040     
  Tertiary education*female     (0.034) (0.030)     
WVS:       -0.325***    
  Jobs scarce       (0.051)    
       0.365*** 0.364***   
  Jobs scarce*female       (0.067) (0.060)   
         -0.451***  
  Education important         (0.073)  
         0.514*** 0.512*** 
  Education important*female         (0.101) (0.088) 
 -0.583*** -0.583*** -0.519*** -0.519*** -0.452*** -0.452*** -0.547*** -0.547*** -0.544*** -0.544*** 
 (0.034) (0.034) (0.027) (0.025) (0.043) (0.038) (0.014) (0.013) (0.015) (0.013) 
           
Observations 41,972 41,972 41,972 41,972 41,972 41,972 38,300 38,300 38,300 38,300 
R-squared 0.294 0.661 0.293 0.661 0.293 0.661 0.298 0.663 0.298 0.663 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes 
Robust standard errors, clustered on source country and birth year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual's highest 
education is in a field with a share of males above 80 percent, and zero otherwise. All regressions include dummy variables for birth year. 
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Table A7: Probability to have education within female dominated field - excluding individuals with ancestry in China and India. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES           
Source-country female relative share in:           
  EMC 0.080          
 (0.050)          
  EMC*female -0.222* -0.221*         
 (0.114) (0.132)         
  Science   0.011        
   (0.018)        
  Science*female   -0.074* -0.075*       
   (0.041) (0.044)       
  Tertiary education     -0.002      
     (0.013)      
  Tertiary education*female     0.067** 0.068**     
WVS:     (0.028) (0.029)     
  Jobs scarce       0.066**    
       (0.027)    
  Jobs scarce*female       -0.439*** -0.438***   
       (0.061) (0.061)   
  Education important         0.072*  
         (0.039)  
  Education important*female         -0.617*** -0.617*** 
         (0.080) (0.083) 
Female 0.314*** 0.314*** 0.305*** 0.306*** 0.181*** 0.180*** 0.314*** 0.314*** 0.311*** 0.311*** 
 (0.028) (0.032) (0.022) (0.023) (0.035) (0.036) (0.011) (0.012) (0.011) (0.012) 
           
Observations 41,972 41,972 41,972 41,972 41,972 41,972 38,300 38,300 38,300 38,300 
R-squared 0.114 0.568 0.114 0.567 0.114 0.567 0.117 0.570 0.117 0.570 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes 
Robust standard errors, clustered on source country and birth year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual's highest 
education is in a field with a share of females above 80 percent, and zero otherwise. All regressions include dummy variables for birth year. 
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Table A8: Probability to have STEM education - controlling for female x birth year. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES           
Source-country female relative share in:           
  EMC -0.323***          
 (0.080)          
  EMC*female 0.329*** 0.328***         
 (0.092) (0.088)         
  Science   -0.041        
   (0.035)        
  Science*female   0.032 0.030       
   (0.044) (0.040)       
  Tertiary education     0.065**      
     (0.029)      
  Tertiary education*female     -0.052 -0.051     
WVS:     (0.035) (0.031)     
  Jobs scarce       -0.296***    
       (0.048)    
  Jobs scarce*female       0.365*** 0.363***   
       (0.061) (0.057)   
  Education important         -0.436***  
         (0.064)  
  Education important*female         0.527*** 0.524*** 
         (0.079) (0.069) 
Female -0.463*** -0.412*** -0.402*** -0.349*** -0.320*** -0.268*** -0.454*** -0.391*** -0.449*** -0.384*** 
 (0.035) (0.042) (0.033) (0.042) (0.047) (0.050) (0.044) (0.048) (0.043) (0.046) 
           
Observations 42,142 42,142 42,142 42,142 42,142 42,142 38,470 38,470 38,470 38,470 
R-squared 0.272 0.651 0.271 0.651 0.272 0.651 0.275 0.652 0.275 0.653 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes 
Robust standard errors, clustered on source country and birth year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual's highest 
education is in a STEM field, and zero otherwise. All regressions include a control for birth year and birth year interacted with the female indicator. 
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Table A9: Probability to have education within male dominated field - controlling for female x birth year. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES           
Source-country female relative share in:           
  EMC -0.304***          
 (0.092)          
  EMC*female 0.325*** 0.320***         
 (0.091) (0.093)         
  Science   -0.047        
   (0.033)        
  Science*female   0.026 0.024       
   (0.037) (0.035)       
  Tertiary education     0.055**      
     (0.026)      
  Tertiary education*female     -0.056* -0.057**     
WVS:     (0.030) (0.027)     
  Jobs scarce       -0.290***    
       (0.048)    
  Jobs scarce*female       0.303*** 0.296***   
       (0.057) (0.053)   
  Education important         -0.419***  
         (0.062)  
  Education important*female         0.459*** 0.453*** 
         (0.073) (0.064) 
Female -0.424*** -0.377*** -0.361*** -0.313*** -0.277*** -0.229*** -0.402*** -0.339*** -0.399*** -0.336*** 
 (0.025) (0.036) (0.024) (0.037) (0.039) (0.044) (0.023) (0.033) (0.021) (0.032) 
           
Observations 42,142 42,142 42,142 42,142 42,142 42,142 38,470 38,470 38,470 38,470 
R-squared 0.297 0.663 0.296 0.663 0.296 0.663 0.300 0.665 0.300 0.665 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes 
Robust standard errors, clustered on source country and birth year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual's highest 
education is in a field with a share of males above 80 percent, and zero otherwise. All regressions include a control for birth year birth year interacted with the female indicator. 
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Table A10: Probability to have education within female dominated field - controlling for female x birth year. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES           
Source-country female relative share in:           
  EMC 0.060*          
 (0.034)          
  EMC*female -0.200** -0.194*         
 (0.085) (0.100)         
  Science   0.009        
   (0.014)        
  Science*female   -0.070** -0.070**       
   (0.032) (0.034)       
  Tertiary education     -0.010      
     (0.011)      
  Tertiary education*female     0.085*** 0.085***     
WVS:     (0.026) (0.028)     
  Jobs scarce       0.033    
       (0.021)    
  Jobs scarce*female       -0.372*** -0.366***   
       (0.052) (0.051)   
  Education important         0.049*  
         (0.028)  
  Education important*female         -0.549*** -0.542*** 
         (0.062) (0.058) 
Female 0.252*** 0.228*** 0.245*** 0.222*** 0.101*** 0.076* 0.268*** 0.243*** 0.264*** 0.237*** 
 (0.023) (0.032) (0.022) (0.032) (0.036) (0.041) (0.022) (0.022) (0.021) (0.022) 
           
Observations 42,142 42,142 42,142 42,142 42,142 42,142 38,470 38,470 38,470 38,470 
R-squared 0.117 0.570 0.117 0.570 0.117 0.570 0.118 0.572 0.119 0.572 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes 
Robust standard errors, clustered on source country and birth year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual's highest 
education is in a field with a share of females above 80 percent, and zero otherwise. All regressions include a control for birth year birth year interacted with the female indicator. 
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Table A11: Probability to have STEM education - controlling for distance. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES           
Source-country female relative share in:           
  EMC -0.245***          
 (0.085)          
  EMC*female 0.258** 0.260***         
 (0.112) (0.098)         
  Science   -0.022        
   (0.036)        
  Science*female   0.018 0.017       
   (0.051) (0.044)       
  Tertiary education     0.050*      
     (0.030)      
  Tertiary education*female     -0.036 -0.036     
WVS:     (0.038) (0.031)     
  Jobs scarce       -0.258***    
       (0.057)    
  Jobs scarce*female       0.348*** 0.348***   
       (0.068) (0.062)   
  Education important         -0.380***  
         (0.081)  
  Education important*female         0.489*** 0.489*** 
         (0.102) (0.086) 
Female -0.568*** -0.568*** -0.522*** -0.522*** -0.467*** -0.468*** -0.543*** -0.544*** -0.541*** -0.541*** 
 (0.030) (0.025) (0.027) (0.023) (0.049) (0.041) (0.014) (0.011) (0.014) (0.011) 
           
Observations 42,142 42,142 42,142 42,142 42,142 42,142 38,470 38,470 38,470 38,470 
R-squared 0.271 0.650 0.270 0.650 0.271 0.650 0.273 0.651 0.274 0.651 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes 
Robust standard errors, clustered on source country and birth year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual's highest 
education is in a STEM field, and zero otherwise. All regressions include a control for birth year, geograpichal distance to Sweden, and distance interacted with female. 
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Table A12: Probability to have education within male dominated field - controlling for distance. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES           
Source-country female relative share in:           
  EMC -0.205**          
 (0.096)          
  EMC*female 0.255** 0.256**         
 (0.118) (0.113)         
  Science   -0.025        
   (0.036)        
  Science*female   0.014 0.013       
   (0.048) (0.044)       
  Tertiary education     0.034      
     (0.026)      
  Tertiary education*female     -0.032 -0.032     
WVS:     (0.033) (0.028)     
  Jobs scarce       -0.245***    
       (0.058)    
  Jobs scarce*female       0.294*** 0.294***   
       (0.070) (0.063)   
  Education important         -0.335***  
         (0.080)  
  Education important*female         0.412*** 0.411*** 
         (0.101) (0.089) 
Female -0.579*** -0.579*** -0.532*** -0.531*** -0.484*** -0.484*** -0.550*** -0.549*** -0.547*** -0.547*** 
 (0.031) (0.029) (0.025) (0.023) (0.043) (0.037) (0.014) (0.013) (0.014) (0.013) 
           
Observations 42,142 42,142 42,142 42,142 42,142 42,142 38,470 38,470 38,470 38,470 
R-squared 0.295 0.662 0.295 0.661 0.295 0.661 0.298 0.663 0.298 0.663 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes 
Robust standard errors, clustered on source country and birth year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual's highest 
education is in a field with a share of males above 80 percent, and zero otherwise. All regressions include a control for birth year, geograpichal distance to Sweden, and distance interacted with 
female. 
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Table A13: Probability to have education within female dominated field - controlling for distance. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES           
Source-country female relative share in:           
  EMC 0.072          
 (0.047)          
  EMC*female -0.140 -0.139         
 (0.104) (0.117)         
  Science   0.011        
   (0.018)        
  Science*female   -0.061 -0.061       
   (0.039) (0.041)       
  Tertiary education     -0.001      
     (0.013)      
  Tertiary education*female     0.060** 0.061**     
WVS:     (0.027) (0.028)     
  Jobs scarce       0.069**    
       (0.027)    
  Jobs scarce*female       -0.403*** -0.403***   
       (0.061) (0.060)   
  Education important         0.076**  
         (0.038)  
  Education important*female         -0.561*** -0.560*** 
         (0.080) (0.080) 
Female 0.311*** 0.311*** 0.315*** 0.315*** 0.207*** 0.207*** 0.314*** 0.314*** 0.310*** 0.310*** 
 (0.025) (0.029) (0.021) (0.021) (0.035) (0.037) (0.011) (0.012) (0.010) (0.012) 
           
Observations 42,142 42,142 42,142 42,142 42,142 42,142 38,470 38,470 38,470 38,470 
R-squared 0.115 0.568 0.115 0.568 0.115 0.568 0.117 0.570 0.117 0.570 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes 
Robust standard errors, clustered on source country and birth year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual's highest 
education is in a field with a share of females above 80 percent, and zero otherwise. All regressions include a control for birth year, geograpichal distance to Sweden, and distance interacted with 
female. 
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Table A14: Probability to have STEM education - restricted to siblings with an age gap of <5 years. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES           
Source-country female relative share in:           
  EMC -0.310***          
 (0.096)          
  EMC*female 0.332*** 0.334***         
 (0.123) (0.122)         
  Science   -0.033        
   (0.037)        
  Science*female   0.030 0.030       
   (0.050) (0.047)       
  Tertiary education     0.047      
     (0.033)      
  Tertiary education*female     -0.033 -0.032     
WVS:     (0.041) (0.037)     
  Jobs scarce       -0.283***    
       (0.051)    
  Jobs scarce*female       0.373*** 0.374***   
       (0.066) (0.065)   
  Education important         -0.439***  
         (0.078)  
  Education important*female         0.549*** 0.551*** 
         (0.102) (0.092) 
Female -0.568*** -0.569*** -0.509*** -0.509*** -0.452*** -0.453*** -0.540*** -0.540*** -0.539*** -0.539*** 
 (0.033) (0.032) (0.027) (0.025) (0.052) (0.047) (0.015) (0.013) (0.015) (0.012) 
           
Observations 33,296 33,296 33,296 33,296 33,296 33,296 30,374 30,374 30,374 30,374 
R-squared 0.271 0.650 0.270 0.650 0.270 0.650 0.274 0.652 0.274 0.652 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes 
Robust standard errors, clustered on source country and birth year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual's highest 
education is in a STEM field, and zero otherwise. All regressions include a control for birth year. 
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Table A15: Probability to have education within male dominated field - restricted to siblings with an age gap of <5 years. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES           
Source-country female relative share in:           
  EMC -0.323***          
 (0.109)          
  EMC*female 0.372*** 0.372**         
 (0.129) (0.145)         
  Science   -0.031        
   (0.037)        
  Science*female   0.022 0.023       
   (0.046) (0.049)       
  Tertiary education     0.039      
     (0.028)      
  Tertiary education*female     -0.040 -0.040     
WVS:     (0.034) (0.033)     
  Jobs scarce       -0.298***    
       (0.050)    
  Jobs scarce*female       0.346*** 0.346***   
       (0.064) (0.064)   
  Education important         -0.446***  
         (0.073)  
  Education important*female         0.522*** 0.523*** 
         (0.097) (0.094) 
Female -0.585*** -0.585*** -0.513*** -0.513*** -0.451*** -0.452*** -0.545*** -0.545*** -0.545*** -0.545*** 
 (0.034) (0.037) (0.025) (0.026) (0.044) (0.042) (0.014) (0.015) (0.014) (0.015) 
           
Observations 33,296 33,296 33,296 33,296 33,296 33,296 30,374 30,374 30,374 30,374 
R-squared 0.293 0.661 0.292 0.660 0.292 0.660 0.297 0.662 0.297 0.662 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes 
Robust standard errors, clustered on source country and birth year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual's highest 
education is in a field with a share of males above 80 percent, and zero otherwise. All regressions include a control for birth year. 
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Table A16: Probability to have education within female dominated field - restricted to siblings with an age gap of <5 years. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES           
Source-country female relative share in:           
  EMC 0.087*          
 (0.050)          
  EMC*female -0.189* -0.186         
 (0.114) (0.140)         
  Science   0.015        
   (0.018)        
  Science*female   -0.098** -0.099**       
   (0.041) (0.044)       
  Tertiary education     -0.000      
     (0.013)      
  Tertiary education*female     0.068** 0.070**     
WVS:     (0.029) (0.031)     
  Jobs scarce       0.055*    
       (0.028)    
  Jobs scarce*female       -0.394*** -0.391***   
       (0.063) (0.064)   
  Education important         0.067  
         (0.041)  
  Education important*female         -0.563*** -0.561*** 
         (0.082) (0.087) 
Female 0.302*** 0.302*** 0.315*** 0.315*** 0.176*** 0.174*** 0.305*** 0.305*** 0.303*** 0.303*** 
 (0.028) (0.035) (0.022) (0.023) (0.036) (0.038) (0.011) (0.013) (0.011) (0.013) 
           
Observations 33,296 33,296 33,296 33,296 33,296 33,296 30,374 30,374 30,374 30,374 
R-squared 0.112 0.568 0.112 0.568 0.112 0.568 0.114 0.570 0.114 0.570 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes 
Robust standard errors, clustered on source country and birth year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual's highest 
education is in a field with a share of females above 80 percent, and zero otherwise. All regressions include a control for birth year. 
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Table A17: Probability to have STEM education - controlling for GDP. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES           
Source-country female relative share in:           
  EMC -0.266***          
 (0.081)          
  EMC*female 0.259** 0.261***         
 (0.113) (0.095)         
  Science   0.062        
   (0.040)        
  Science*female   -0.098* -0.099**       
   (0.055) (0.049)       
  Tertiary education     0.019      
     (0.031)      
  Tertiary education*female     0.010 0.010     
WVS:     (0.038) (0.033)     
  Jobs scarce       -0.312***    
       (0.090)    
  Jobs scarce*female       0.330*** 0.331***   
       (0.118) (0.103)   
  Education important         -0.438***  
         (0.114)  
  Education important*female         0.446*** 0.446*** 
         (0.157) (0.123) 
Female -0.469*** -0.469*** -0.327*** -0.326*** -0.410*** -0.411*** -0.509*** -0.509*** -0.500*** -0.499*** 
 (0.036) (0.031) (0.040) (0.038) (0.048) (0.040) (0.046) (0.039) (0.041) (0.033) 
           
Observations 42,142 42,142 42,142 42,142 42,142 42,142 38,470 38,470 38,470 38,470 
R-squared 0.271 0.651 0.271 0.650 0.271 0.650 0.273 0.651 0.273 0.651 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes 
Robust standard errors, clustered on source country and birth year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual's highest 
education is in a STEM field, and zero otherwise. All regressions include a control for birth year, GDP per capita, and GDP per capita interacted with the female indicator. 
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Table A18: Probability to have education within male dominated field - controlling for GDP. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES           
Source-country female relative share in:           
  EMC -0.242***          
 (0.093)          
  EMC*female 0.279** 0.280**         
 (0.118) (0.113)         
  Science   0.070*        
   (0.041)        
  Science*female   -0.096* -0.096*       
   (0.056) (0.053)       
  Tertiary education     -0.005      
     (0.028)      
  Tertiary education*female     0.011 0.010     
WVS:     (0.034) (0.030)     
  Jobs scarce       -0.279***    
       (0.089)    
  Jobs scarce*female       0.300*** 0.300***   
       (0.114) (0.104)   
  Education important         -0.360***  
         (0.107)  
  Education important*female         0.402*** 0.402*** 
         (0.149) (0.128) 
Female -0.485*** -0.485*** -0.339*** -0.339*** -0.422*** -0.422*** -0.516*** -0.516*** -0.506*** -0.506*** 
 (0.038) (0.036) (0.043) (0.042) (0.042) (0.036) (0.045) (0.040) (0.040) (0.034) 
           
Observations 42,142 42,142 42,142 42,142 42,142 42,142 38,470 38,470 38,470 38,470 
R-squared 0.295 0.662 0.294 0.661 0.294 0.661 0.297 0.663 0.297 0.663 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes 
Robust standard errors, clustered on source country and birth year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual's highest 
education is in a field with a share of males above 80 percent, and zero otherwise. All regressions include a control for birth year, GDP per capita, and GDP per capita interacted with the female 
indicator. 
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Table A19: Probability to have education within female dominated field - controlling for GDP. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES           
Source-country female relative share in:           
  EMC 0.063          
 (0.046)          
  EMC*female -0.100 -0.100         
 (0.091) (0.095)         
  Science   -0.009        
   (0.020)        
  Science*female   0.081* 0.081*       
   (0.043) (0.046)       
  Tertiary education     0.008      
     (0.013)      
  Tertiary education*female     0.001 0.002     
WVS:     (0.028) (0.029)     
  Jobs scarce       0.068    
       (0.042)    
  Jobs scarce*female       -0.260*** -0.261***   
       (0.095) (0.094)   
  Education important         0.047  
         (0.056)  
  Education important*female         -0.367*** -0.368*** 
         (0.112) (0.115) 
Female 0.178*** 0.178*** 0.091*** 0.092*** 0.151*** 0.150*** 0.240*** 0.241*** 0.236*** 0.237*** 
 (0.028) (0.030) (0.032) (0.034) (0.033) (0.034) (0.034) (0.035) (0.030) (0.031) 
           
Observations 42,142 42,142 42,142 42,142 42,142 42,142 38,470 38,470 38,470 38,470 
R-squared 0.117 0.570 0.117 0.570 0.117 0.569 0.117 0.570 0.117 0.570 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes 
Robust standard errors, clustered on source country and birth year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual's highest 
education is in a field with a share of females above 80 percent, and zero otherwise. All regressions include a control for birth year, GDP per capita, and GDP per capita interacted with the female 
indicator. 
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Table A20: Probability to have STEM education - restricted to siblings with two foreign born parents. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES           
Source-country female relative share in:           
  EMC -0.681***          
 (0.124)          
  EMC*female 0.703*** 0.707***         
 (0.151) (0.150)         
  Science   -0.019        
   (0.059)        
  Science*female   -0.005 -0.006       
   (0.068) (0.067)       
  Tertiary education     0.001      
     (0.050)      
  Tertiary education*female     0.032 0.034     
WVS:     (0.055) (0.060)     
  Jobs scarce       -0.397***    
       (0.062)    
  Jobs scarce*female       0.465*** 0.465***   
       (0.078) (0.077)   
  Education important         -0.647***  
         (0.103)  
  Education important*female         0.771*** 0.772*** 
         (0.130) (0.120) 
Female -0.674*** -0.675*** -0.507*** -0.506*** -0.549*** -0.551*** -0.579*** -0.579*** -0.582*** -0.582*** 
 (0.040) (0.038) (0.039) (0.038) (0.069) (0.075) (0.018) (0.015) (0.018) (0.015) 
           
Observations 17,924 17,924 17,924 17,924 17,924 17,924 16,304 16,304 16,304 16,304 
R-squared 0.290 0.659 0.286 0.657 0.286 0.657 0.295 0.660 0.295 0.660 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes 
Robust standard errors, clustered on source country and birth year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual's highest 
education is in a STEM field, and zero otherwise. All regressions include a control for birth year. The sample is restricetd to individuals with a foreign mother and father. 
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Table A21: Probability to have education within male dominated field - restricted to siblings with two foreign born parents.. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES           
Source-country female relative share in:           
  EMC -0.628***          
 (0.146)          
  EMC*female 0.660*** 0.663***         
 (0.164) (0.166)         
  Science   -0.049        
   (0.061)        
  Science*female   -0.002 -0.004       
   (0.068) (0.069)       
  Tertiary education     0.014      
     (0.050)      
  Tertiary education*female     0.030 0.032     
WVS:     (0.054) (0.056)     
  Jobs scarce       -0.408***    
       (0.064)    
  Jobs scarce*female       0.422*** 0.420***   
       (0.078) (0.074)   
  Education important         -0.654***  
         (0.104)  
  Education important*female         0.683*** 0.682*** 
         (0.133) (0.121) 
Female -0.663*** -0.664*** -0.509*** -0.508*** -0.546*** -0.548*** -0.574*** -0.573*** -0.575*** -0.575*** 
 (0.042) (0.040) (0.040) (0.040) (0.068) (0.070) (0.017) (0.015) (0.018) (0.015) 
           
Observations 17,924 17,924 17,924 17,924 17,924 17,924 16,304 16,304 16,304 16,304 
R-squared 0.306 0.666 0.303 0.664 0.303 0.664 0.313 0.667 0.313 0.668 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes 
Robust standard errors, clustered on source country and birth year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual's highest 
education is in a field with a share of males above 80 percent, and zero otherwise. All regressions include a control for birth year. The sample is restricetd to individuals with a foreign mother and 
father 
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Table A22: Probability to have education within female dominated field - restricted to siblings with two foreign born parents. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES           
Source-country female relative share in:           
  EMC 0.160***          
 (0.057)          
  EMC*female -0.555*** -0.553***         
 (0.129) (0.139)         
  Science   0.028        
   (0.026)        
  Science*female   -0.008 -0.009       
   (0.060) (0.054)       
  Tertiary education     0.018      
     (0.022)      
  Tertiary education*female     -0.023 -0.022     
WVS:     (0.050) (0.050)     
  Jobs scarce       0.070**    
       (0.033)    
  Jobs scarce*female       -0.450*** -0.448***   
       (0.074) (0.073)   
  Education important         0.088  
         (0.055)  
  Education important*female         -0.780*** -0.776*** 
         (0.107) (0.106) 
Female 0.384*** 0.383*** 0.259*** 0.260*** 0.283*** 0.281*** 0.318*** 0.318*** 0.324*** 0.324*** 
 (0.031) (0.034) (0.035) (0.031) (0.061) (0.061) (0.012) (0.013) (0.011) (0.012) 
           
Observations 17,924 17,924 17,924 17,924 17,924 17,924 16,304 16,304 16,304 16,304 
R-squared 0.110 0.566 0.108 0.564 0.108 0.564 0.115 0.569 0.117 0.570 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes 
Robust standard errors, clustered on source country and birth year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual's highest 
education is in a field with a share of females above 80 percent, and zero otherwise. All regressions include a control for birth year. The sample is restricetd to individuals with a foreign mother and 
father 
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Table A23: Probability to have STEM education – ethnicity identified by father’s origin. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES           
           
Source-country female relative share in: -0.675***          
  EMC (0.123)          
 0.693*** 0.696***         
  EMC*female (0.149) (0.148)         
   -0.014        
  Science   (0.058)        
   -0.011 -0.012       
  Science*female   (0.067) (0.065)       
     -0.004      
  Tertiary education     (0.049)      
     0.038 0.039     
  Tertiary education*female     (0.054) (0.059)     
WVS:       -0.386***    
  Jobs scarce       (0.062)    
       0.454*** 0.453***   
  Jobs scarce*female       (0.077) (0.078)   
         -0.636***  
  Education important         (0.102)  
         0.759*** 0.759*** 
  Education important*female         (0.129) (0.119) 
 -0.672*** -0.672*** -0.504*** -0.503*** -0.556*** -0.558*** -0.578*** -0.578*** -0.582*** -0.582*** 
 (0.039) (0.037) (0.038) (0.037) (0.068) (0.074) (0.018) (0.015) (0.018) (0.015) 
           
Observations 17,910 17,910 17,910 17,910 17,910 17,910 16,290 16,290 16,290 16,290 
R-squared 0.290 0.660 0.287 0.658 0.287 0.658 0.295 0.660 0.295 0.660 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes 
Robust standard errors, clustered on source-country and birth-year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual's high 
school or college education is in a STEM field, and zero otherwise. All regressions include dummy variables for birth year. 
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Table A24: Probability to have education within male dominated field– ethnicity identified by father’s origin. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES           
Source-country female relative share in:           
  EMC -0.616***          
 (0.145)          
  EMC*female 0.645*** 0.647***         
 (0.162) (0.165)         
  Science   -0.045        
   (0.061)        
  Science*female   -0.006 -0.008       
   (0.068) (0.068)       
  Tertiary education     0.009      
     (0.050)      
  Tertiary education*female     0.035 0.037     
WVS:     (0.053) (0.055)     
  Jobs scarce       -0.395***    
       (0.064)    
  Jobs scarce*female       0.408*** 0.406***   
       (0.078) (0.076)   
  Education important         -0.637***  
         (0.103)  
  Education important*female         0.667*** 0.665*** 
         (0.132) (0.121) 
Female -0.660*** -0.660*** -0.506*** -0.505*** -0.552*** -0.554*** -0.572*** -0.571*** -0.574*** -0.574*** 
 (0.041) (0.040) (0.039) (0.039) (0.067) (0.069) (0.017) (0.015) (0.017) (0.015) 
           
Observations 17,910 17,910 17,910 17,910 17,910 17,910 16,290 16,290 16,290 16,290 
R-squared 0.306 0.666 0.303 0.664 0.303 0.664 0.312 0.667 0.312 0.667 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes 
Robust standard errors, clustered on source-country and birth-year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual's high 
school or college education is in a field with a share of males above 80 percent, and zero otherwise. All regressions include dummy variables for birth year. 
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Table A25: Probability to have education within female dominated field– ethnicity identified by father’s origin. 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
VARIABLES           
Source-country female relative share in:           
  EMC 0.165***          
 (0.057)          
  EMC*female -0.561*** -0.559***         
 (0.130) (0.140)         
  Science   0.025        
   (0.026)        
  Science*female   -0.006 -0.007       
   (0.060) (0.055)       
  Tertiary education     0.020      
     (0.022)      
  Tertiary education*female     -0.025 -0.024     
WVS:     (0.050) (0.051)     
  Jobs scarce       0.072**    
       (0.033)    
  Jobs scarce*female       -0.455*** -0.454***   
       (0.074) (0.074)   
  Education important         0.092*  
         (0.055)  
  Education important*female         -0.789*** -0.786*** 
         (0.107) (0.107) 
Female 0.386*** 0.385*** 0.259*** 0.259*** 0.286*** 0.284*** 0.319*** 0.319*** 0.326*** 0.326*** 
 (0.031) (0.034) (0.035) (0.031) (0.061) (0.061) (0.012) (0.013) (0.011) (0.012) 
           
Observations 17,910 17,910 17,910 17,910 17,910 17,910 16,290 16,290 16,290 16,290 
R-squared 0.111 0.566 0.109 0.564 0.109 0.564 0.116 0.570 0.117 0.570 
Sibling fixed effects No Yes No Yes No Yes No Yes No Yes 
Robust standard errors, clustered on source-country and birth-year, in parentheses. ***p<0.01 **p<0.05 *p<0.1. The dependent variable is a dummy variable equal to one if the individual's high 
school or college education is in a field with a share of females above 80 percent, and zero otherwise. All regressions include dummy variables for birth year. 
 



54 
 

Figures 

 

 
Figure A1: Female relative share in engineering, manufacturing, and construction by  
source country and year. Included are source countries with data for at least 12 years. 
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Figure A2: Female relative share in science by source country and year.  

Included are source countries with data for at least 12 years. 
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Figure A3: Gender gap in major choice and the source-country female relative share in EMC 
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Figure A4: Gender gap in major choice and the source-country female relative share in science 
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