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Abstract

In this paper, I study the role of gender-typical parental occupation for young adults’
gender-typical university major choice using data on a recent cohort of univer-
sity students in Germany. Results show significant intergenerational associations
between the gender typicality in parental occupation and young adults’ majors. As
to why these effects occur, findings suggest that the transfer of occupation-specific
resources from parents to their children plays an important role and that a transmis-
sion of gender roles explains at least some of the father-son associations. The paper
contributes to existing literature by introducing a novel measure that operationalises
the extent to which majors and occupations are ‘typically female’ or ‘typically male’
and by studying different transmission channels.

Keywords Gender norms - Gender roles - University major choice -
Intergenerational transmission
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1 Introduction

Gender differences in the labour market persist despite narrowing gaps between
men and women in labour force participation, earnings, and occupations since the
mid-twentieth century. The gender earnings gap in particular has received increased
attention over the past decade. One fact emerging from research is that the gender
gap in earnings tends to be wider among university graduates than among those with
lower education levels (Goldin et al., 2017; OECD, 2020).

Responsible editor: Klaus F. Zimmermann

P< Julia Philipp
j-k.philipp@Ise.ac.uk

I London School of Economics, Houghton Street, London WC2A 2AE, UK

Published online: 06 June 2022 @ Springer


http://orcid.org/0000-0002-1929-6070
http://crossmark.crossref.org/dialog/?doi=10.1007/s00148-022-00900-6&domain=pdf

J. Philipp

Existing literature suggests that an important part of the gender pay gap among
university graduates stems from choices made earlier in the life course, namely
university majors (Brown and Corcoran, 1997; Charles and Bradley, 2002;
Machin and Puhani, 2003; Black et al. , 2008). Men are more likely than women
to study STEM (science, technology, engineering, mathematics) fields. Women
are overrepresented in humanities, social sciences, and educational sciences
(Leuze and Strauf3, 2009).

Women are more likely to choose majors that typically lead to occupations
with lower earnings and fewer opportunities for career progression (Charles and
Bradley, 2002; Blau and Kahn, 2017). Gendered major choices thus have direct
consequences on occupational segregation, on wage gaps, and on so-called glass
ceilings—the idea that there are invisible barriers that prevent women from
achieving top incomes and positions (Ponthieux and Meurs 2015; Bertrand,
2018). Sex segregation by university major also has important indirect conse-
quences. For example, it may reinforce existing gender norms and stereotypes,
thereby limiting the perceived educational choices of future generations (Charles
and Bradley, 2009).

Most research seeking to explain the determinants of gendered major choices
focuses on one of two types of factors. Some show the relevance of individual-level
characteristics. These include personality traits such as competitiveness, beliefs
about enjoying coursework, and preferences over expected jobs (Antecol and Cobb-
Clark, 2013; Zafar, 2013). Others focus on the role of the social environment such
as teacher role models or sex of high school peers (Carrell et al., 2010; Brenoe and
Zoelitz, 2019). However, few studies have investigated the role of parents in shaping
the choice of university major (e.g. Humlum et al. 2018; Vleuten et al. 2018). This is
despite the fact that parents transmit occupation-specific resources to their children
(Vleuten et al., 2018). Moreover, children observe and learn from the gender roles
enacted by their parents (Crouter et al., 1995; Platt and Polavieja, 2016). For exam-
ple, children learn about the degree to which their parents follow traditional gen-
der roles by observing their occupations (Polavieja and Platt, 2014). This is because
occupations differ in the degree to which they are regarded as typically female or
typically male.

The aim of this paper is to analyse whether the degree of femininity of moth-
ers’ occupation and the degree of masculinity of fathers’ occupation affect whether
their adult children choose gender-typical majors at university and to study underly-
ing transmission channels, using Germany as a case study. Specifically, I distinguish
between the transmission of occupation-specific parental resources and the trans-
mission of gender norms. To capture the degree to which a mother’s occupation is
regarded as typically female, I construct a rank-based measure based on the share of
women in the occupation she held when her child was aged 15. I call this measure
‘femininity rank of mothers’ occupation’ or ‘mothers’ rank’. Similarly, I construct
masculinity rank in fathers’ occupations (fathers’ rank), masculinity rank in sons’
majors (sons’ rank), and femininity rank in daughters’ majors (daughters’ rank). I
use the term ‘gender-typicality rank’ to refer to masculinity and femininity rank at
the same time. Similarly, I use ‘gender-typical’ when referring to typically male and
typically female majors simultaneously.
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I exploit unique survey data of a nationally representative cohort of first-year
undergraduate students in Germany in 2010. Using regression analysis, I examine
the association between femininity rank of mothers’ occupation and masculinity
rank of fathers’ occupation on the one hand and the gender-typicality rank of young
adults’ university majors on the other hand. I thereby capture intergenerational posi-
tional changes in each person’s position relative to others of the same cohort and
sex.

Germany is an important case study because its labour market exhibits low occu-
pational mobility. This means that initial major choices at university have long-last-
ing effects on career outcomes, such as lifetime earnings (Aisenbrey and Briickner,
2008). Approximately three-quarters of the gender earnings gap at labour market
entry in Germany is explained by university major choice (Braakmann, 2008).
This matters especially given that the gender pay gap in Germany is particularly
high among university graduates. In 2006, women with Abitur (school-leaving cer-
tificate) and a vocational qualification earned 38% less than equally qualified men,
while tertiary-educated women earned 42% less than men with comparable qualifi-
cations (OECD, 2008).

I find that sons choose less typically male majors if their fathers worked in less
typically male occupations, as measured by their respective ‘masculinity rank’.
Sons’ choice is not correlated with their mother’s occupation. Daughters choose
more typically female majors if their fathers worked in less typically male occu-
pations and if their mothers worked in more typically female occupations. While
the father-son and father-daughter associations hold generally, the mother-daugh-
ter association is statistically significant only under certain conditions: if mothers
possess tertiary education, if mothers were employed, and among those living in
East Germany. Moreover, the relationship between mother’s occupation and child’s
major appears to be linear, whereas for fathers there are important nonlinearities.
Specifically, results from quantile regressions and heterogeneity analyses show that
the significant effects appear to be driven by fathers and students in less gender-
typical occupations and university majors, suggesting that fathers in gender-atypical
occupations can help break gender stereotypes and that the findings of the paper are
at least partially driven by sons and daughters who defy gender-stereotypical major
choices. In terms of effect size, a one standard deviation increase in masculinity rank
in fathers’ occupation is associated with a 3% decrease in daughters’ femininity rank
and a 5% increase in sons’ masculinity rank in major.

As to why these effects occur, a large part of the results appears to be driven by
children choosing a major that is closely related to parental occupation.' This sup-
ports a ‘direct transfer of resources’ channel, that is, the transfer of occupation-spe-
cific skills, resources, and networks from parents to their children. The results also
suggest that at least some of the father-son associations are due to a transmission of
gender roles, as embodied by fathers via the gender typicality of their occupation.

! T use the verbs ‘associated with’ or ‘correlated with® when describing regression results in this paper
as the results cannot be interpreted as causal effects. I use the noun effect in a non-causal way throughout
the paper.
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The findings from this study have important implications. First, the relevance
of parental socialisation points to the importance of policies that address early
roots of gendered major choices. Second, the interactive effect of parental educa-
tion with masculinity/femininity in parental occupation suggests that the status
of role models may matter more than their sex for young people to identify with
them. Third, the finding that intergenerational associations are strongest between
fathers and sons points to a need for policy to focus on men (and not predomi-
nantly on women) when attempting to tackle sex segregation in the labour mar-
ket. While it is important to encourage women to enter highly paid STEM fields,
policy should also aim at changing men’s attitudes and encouraging them to enter
traditionally female-dominated fields. The finding that sons with fathers in less
gender-typical occupations choose less typically male university majors is there-
fore encouraging.

I make three contributions to existing literature. First, the paper improves the
understanding of gendered major choices by providing the first analysis on the role
of gender typicality of parental occupation in Germany. Second, I introduce a new
rank-based measure, which is used in research on intergenerational income mobil-
ity (Chetty et al., 2014) but has not been applied to gendered occupational and
major choices. This is unfortunate because previously used measures, based on
the share of women in an occupation/major, are affected by changes in the sex
composition of the workforce as a whole. Instead, rank measures capture posi-
tional mobility between parents and their children, whereby each person’s position
is relative to others of the same cohort and sex. Finally, I am able to distinguish
between two different transmission channels by disentangling the transmission of
parental resources from that of gender norms. I thereby contribute to the literature
on the intergenerational transmission of gender norms, which mainly draws evi-
dence from intergenerational associations in female labour force participation and
does not allow for such a distinction. Identifying transmission channels is impor-
tant for the design of effective policies to address sex segregation in university
majors.

The remainder of the paper is organised as follows. Section 2 reviews existing
evidence on the determinants of gender differences in university major choice, and
describes how university major choice operates in Germany. Section 3 presents the
data and methods. Section ‘4’ reports the results, section ‘5’ studies transmission
channels, and the last section concludes.

2 Gender differences in university major

2.1 Determinants of gender differences in major choices

University major choice is complex and influenced by many factors, including
expected earnings, perceived own ability, and exposure to a given major, among oth-

ers (see Altonji et al. 2016 for a recent review). A subset of this literature studies the
drivers behind gender differences in major choices. Empirical research interested in
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the determinants of gendered major choices tends to focus on one of two types of
factors.

Some argue that individual-level factors determine gendered major choices.
For example, research has shown that gender differences in personality traits
such as competitiveness, beliefs about enjoying coursework, and preferences
over expected jobs all contribute to the gender gap in majors (Antecol and Cobb-
Clark, 2013; Zafar, 2013). While important, these papers ignore that gendered
preferences and self-conceptions are a result of gender socialisation processes
(Cech, 2013).

Other research studies the role of the social environment for the probability to
choose specific groups of majors. This strand of research shows that the social
environment directly affects gendered major choices in many cases. For example,
a recent paper finds that a higher proportion of female high school peers reduces
women’s probability and increases men’s probability to choose a STEM major
(Brenoe and Zoelitz, 2019). Having female teachers increases women’s likelihood to
choose a STEM degree (Carrell et al., 2010; Bottia et al., 2015). And having a sister
increases men’s likelihood to study economics, business, or engineering (Anelli and
Peri, 2015).

While important in its own right, using STEM as an outcome measure when
studying sex segregation by university major more broadly has several shortcom-
ings. First, there is substantial within-group heterogeneity in sex composition within
STEM majors and other broad groups of majors. This constitutes a shortcoming for
those interested in the factors underlying the persistent gender differences in major
choices. Moreover, a binary STEM measure tends to put strong emphasis on the
lack of women in STEM fields while ignoring the underrepresentation of men in
certain other fields as the flip side of sex segregation in majors. To overcome these
shortcomings, I introduce a novel measure of gender typicality, which I describe in
section ‘3’.

Although the family is a key agent of primary socialisation (Bandura, 1977), only
few papers study the role of parental transmission for gendered major choices. In
particular, there is not much evidence on the importance of parents’ occupation and
specifically the degree to which these occupations are typically male or female. Two
recent studies address this gap by analysing the association between share of women
in parents’ occupation or educational field and share of women in offspring’s educa-
tional field, with different results. A study in Denmark finds a positive association
between the female share in the education of mothers and the female share in the
major of their daughters, as well as between the female share in the education of
fathers and that of their sons (Humlum et al., 2018). A related paper studying field
of study choice at secondary education level in the Netherlands also finds a positive
relationship between the female share in mothers’ occupation and in daughters’ field
of study (Vleuten et al., 2018). However, there is no father-son correlation. Instead,
mothers employed in more female occupational fields are more likely to have sons in
more male-dominated fields.

These papers use the sex composition to identify the degree to which a major is
gendered. While this is a useful measure, it warrants further improvement. I build
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on this small set of literature by introducing a rank-based measure of the degree to
which an occupation or major is typically male or female. This measure is described
in more detail in section ‘3’.

2.2 Channels of intergenerational transmission

Socialisation theories in sociology (e.g. (Eagly, 1987; Okamoto and England, 1999))
and in social psychology (e.g. (Bandura, 1977)) argue that parents act as key agents
of socialisation to their children. Gender socialisation theories suggest that children
specifically emulate the behaviour of the same-sex parent (Vleuten et al., 2018).
Gendered behaviours can either result from children observing the behaviour of
their same-sex parent and actively choosing to imitate them (cognitive developmen-
tal theory; Kohlberg 1966), or because parents encourage them to adhere to gender
roles (social learning theory; Bandura 1977). Therefore, from an early age, children
form beliefs about what constitute culturally appropriate behaviours and preferences
for girls and boys, including appropriate types of jobs.”

In economics, cultural transmission and socialisation processes have been
incorporated into economic models since the start of this century (e.g. (Akerlof
and Kranton, 2000; Alesina and Giuliano, 2015; Bisin and Verdier, 2001; Bisin
and Verdier, 2011; Escriche, 2007)). Within this literature strand, a number
of empirical studies have tried to identify the existence of gender social norms
through the study of female labour supply decisions. For example, Fernandez and
Fogli (2009) demonstrate that second-generation immigrant American women
whose ancestry is from countries with higher female labour force participation
work more. Olivetti et al. (2020) show that a woman’s labour supply in early adult-
hood is affected by the labour force participation of past high school peers’ moth-
ers. These correlations in labour force participation are interpreted as evidence
of the existence and intergenerational transmission of gender norms. However, a
key shortcoming of this empirical research is that it is not possible to distinguish
whether the intergenerational associations in labour force participation are due
to a transmission of gender norms or due to other reasons such as a transfer of
resources or imitation.

I address this limitation and contribute to this strand of literature by studying a
different outcome, university major, which allows me to distinguish between the
relative importance of two transmission channels: the gender-typicality per se and
the transfer of occupation-specific resources. This is possible because occupations
and university majors can be classified along two dimensions—their broad field as
well as their gender typicality. This distinction is not possible when studying female
labour supply decisions.

2 Evidence suggests that as early as in second grade, children think that maths is for boys and not for
girls (Cvencek et al., 2011). Gender socialisation even affects school performance. For example, a signifi-
cant part of the gender gap in maths test scores in secondary school can be attributed to the transmission
of cultural beliefs concerning gender roles (Nollenberger et al., 2016). Moreover, compared to boys, girls
aspire to occupations that have a higher share of women and pay less (Polavieja and Platt, 2014; Platt and
Parsons, 2017).
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More specifically, two main channels can account for intergenerational associa-
tions between gender-typicality rank in parents’ occupation and rank in offsprings’
major: a direct transfer of resources on the one hand and a transmission of gender
roles or gender norms on the other hand (Vleuten et al., 2018).°

A direct transfer of resources takes place when young adults choose a major that
is similar to their parents’ occupational field. This encompasses what is commonly
referred to as the transfer of occupation-specific human capital (e.g. (Humlum et al.,
2018)) and the inheritability of parental endowments (e.g. (Becker and Tomes,
1979)) in economics, and the transfer of occupation-specific resources within sociol-
ogy (e.g. (Jonsson et al., 2009)). Taking a broad definition, this channel includes the
transfer of occupation-specific and financial resources, social networks, human capi-
tal, traits, and abilities (Vleuten et al., 2018; Aina and Nicoletti, 2018).4 It occurs,
for example, if the child whose parent is a doctor studies medicine. Each occupation
and each major differs in the degree to which it is gendered. Consequently, direct
transfer mechanically leads to positive intergenerational associations between par-
ents and children’s femininity or masculinity rank in occupation and major, respec-
tively. It is reasonable to assume that young adults are more likely to identify with
and use the resources of the more influential parent whose social position dominates
that of their spouse (Dryler, 1998), for example in terms of occupational status,
income, or educational level.

A second ‘indirect channel’ is present if children choose majors that are unrelated
to their parents’ occupations but we still observe a significant association between
gender typicality in parental occupation and gender typicality in children’s majors.
The presence of an indirect channel can be interpreted as strong evidence for gender
socialisation and the transmission of gender norms. This is because the possibility of
a direct transfer is very limited and instead the gender-typicality rank per se matters
for gendered major choices. Empirically, this can be tested by studying heterogene-
ous effects across those children who choose majors that are related to the same
field as their parents’ occupations and those whose majors are unrelated to parents’
occupations.

These two competing transmission channels are interrelated and cannot be con-
sidered completely independent, both from a theoretical and from an empirical

3 Gender norms and gender roles in this paper refer to the perceived appropriate roles of men and
women concerning university major and occupational choice. I use the definition of gender norms from
Pearse and Connell (2016), who define them as “collective definitions of socially approved conduct [...]
applied to groups constituted in the gender order - mainly, to distinctions between men and women” (p.
31). The concept of gender norms is related but different to that of stereotypes, understood as ‘consen-
sual expectations about what members of a group actually do’ (Eagly and Karau, 2002). In contrast, in
this paper, I do not study gender role attitudes. Attitudes are evaluations of behaviour or people as good
or bad; they vary on a positive/negative scale and can be expressed by statements such as ‘I like/dislike’
or ‘I agree with/disagree with’ (Bicchieri, 2017). Therefore, attitudes towards gender roles are individual
evaluations of these gender roles and norms; and a positive attitude would reflect an endorsement of the
collective gender norm in the society. Individuals’ stated gender role attitudes and the gender roles dis-
closed in their behaviours are often conflicting (Hochschild and Machung, 1989).

4 Such traits and abilities may or may not be due to genetic inheritance and this distinction is not a focus
of this paper.
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perspective. From a theoretical perspective, parents may be more likely to transmit
occupation-specific resources to their children if these are in line with cultural gen-
der norms. For example, fathers in STEM occupations are found to transmit their
occupation-specific preferences to their daughters only in the absence of a son (Ogu-
zoglu and Ozbeklik, 2016). From an empirical perspective, it is possible that a trans-
mission of gender roles occurs within groups of students who choose majors closely
related to their parents’ occupation. In other words, there may still be a transmission
of gender norms even if we do not find empirical evidence for the ‘indirect’ trans-
mission channel. In light of these considerations, empirical evidence of the exist-
ence of the ‘indirect’ transmission channel therefore provides an even stronger case
for the existence of gender norms.

There is little empirical research that has tried to disentangle these transmission
channels and identify the existence of gender norms in the context of gendered
university major choices (but see e.g. Humlum et al. 2018). Studies on related but
different outcomes such as occupational choices, occupational aspirations, and field
of study choices in secondary school have produced mixed results. While some
studies find support for a transmission of gender roles (e.g. (Polavieja and Platt,
2014; Vleuten et al., 2018)), others find no such support (e.g. Dryler 1998).

2.3 Major choice in tertiary education in Germany

In 2010, 49% of secondary school graduates obtained a school-leaving certificate
qualifying them for tertiary education. Of those, 69% obtained Abitur (Allgemeine
Hochschulreife) and the rest obtained a subject-linked school-leaving certificate
(Brugger et al., 2012). Abitur is a school-leaving certificate obtained at the end of
upper secondary education for students who attend the ‘highest” Gymnasium school
track.’ In principle, this certificate provides eligibility to study any major at any uni-
versity. In contrast, subject-linked school-leaving certificates (Fachhochschulreife or
fachgebundene Hochschulreife) restrict eligibility either to certain majors or to uni-
versity of applied sciences (Fachhochschulen). In addition to qualifying for entry to
university via a school-leaving certificate, a small share of students enters university
education via a ‘non-traditional’ route without a school-leaving certificate. These
students qualify through other criteria such as vocational training (Neugebauer and
Schindler, 2012). The entry rate into tertiary education in 2010 was 45% (Brugger
et al., 2012).

When applying for an undergraduate degree, students choose a major (Studien-
fach), such as mathematics, German studies, or mechanical engineering. Students
also take two additional decisions particular to the German tertiary education sys-
tem. First, they choose one of two main types of tertiary education institutions, tra-
ditional research universities (Universitaeten) and universities of applied sciences

5 Access to tertiary education in Germany is characterised by high social inequality, which is partly due
to an early tracking into different school types in lower secondary school. Students with parents who
possess tertiary education are much more likely to attend the highest school track (Gymnasium) at lower
secondary school (Miiller and Schneider , 2013).
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(Fachhochschulen). While universities offer degrees in all majors, universities of
applied sciences have a more applied focus and offer a limited range of applied sci-
ences majors (Jacob and Weiss, 2010). Second, with many majors, a student can
choose between graduating with a ‘regular’ undergraduate degree or with a ‘teach-
ing’ degree. The latter type is necessary to become a school teacher.

Therefore, in studying major choices I distinguish between 58 majors as well
as the three mutually exclusive ‘types’ of degree, namely university, university of
applied sciences, and teaching degree. Since not all 58 majors are available for each
of the three degree types, their combination yields 134 distinct categories.

Choosing a university major is an important decision because the German labour
market has strong linkages between majors and occupations (Leuze, 2007). In fact,
the German labour market is known “as a prototypical case of an occupational
labour market where job applicants are matched to jobs according to their occupa-
tion-specific credentials” ((Klein, 2016), p. 46). Around three-quarters of the gender
differences in earnings at job market entry of graduates can be explained by gen-
der differences in university major (Braakmann, 2008). Moreover, low occupational
mobility means that initial major choices at university have long-lasting effects on
career outcomes, such as lifetime earnings (Aisenbrey and Briickner, 2008).

University major choice in Germany is not only an important decision from the
individual’s perspective, but its study also has a number of advantages compared to
studying related choices such as the one of occupation. While gender differences in
university majors and occupational sex segregation are closely related, the choice of
a major is less influenced by demand factors than the choice of an occupation. Deter-
minants of occupational segregation include supply side factors such as individual
preferences as well as demand side factors such as gender stereotypes of employers
enacted when employers select job candidates (Hausmann and Kleinert, 2014) and
current labour market conditions. Compared to that, major choice allows a focus on
supply side factors and is therefore a closer reflection of individual preferences.

One concern is that major choices may not adequately reflect people’s preferences
because many majors have admission restrictions to manage high demand. In this
paper’s sample, 70% of students entered a programme with admission restrictions,
with the high school GPA (Abiturnote) being the most important and often sole
criterion. This means that only students who graduate with a GPA above a certain
threshold (called numerus clausus) are admitted to the programme. This means that
on the other hand 30% of programmes have no admission restrictions, that is, stu-
dents with a school-leaving certificate can enrol directly at the respective university
without the need to fulfil any additional requirements.

To alleviate part of the concern that major choice may not adequately reflect indi-
viduals’ preferences, in Section ‘4’ I conduct a robustness check on students who
graduated with a GPA above the median and a robustness check on students who
state that they entered their desired major. These restrictions do not change results.
Furthermore, while not all students may be able to enter their preferred major, from
a policy perspective, it can be argued that studying the actual choices students make
given their constraints is more important than studying idealistic aspirations.

Literature on the determinants of university major choice in Germany suggests
that social origin plays a role in university major choice. For example, individuals
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whose father possesses a tertiary degree are more likely to choose majors that are
considered prestigious, such as medicine or law (e.g. (Reimer and Pollak, 2010;
Georg and Bargel, 2017)). Apart from that, the choice of a university major is
treated as largely self-determined in the literature. This is supported by evidence that
intrinsic motives, in particular interest in the major, are an important factor for major
choice while conformance with friends’ and parents’ expectations is found to be less
important (Heine et al., 2008; Ochsenfeld, 2016). Moreover, teacher recommenda-
tions or evaluations are not usually needed for entry to university and are not com-
monly included as an independent variable in regression models. In line with this,
self-reported information from students indicates that the three most-used sources
to inform major choice are the internet, friends, and information material provided
by universities (Heine et al., 2008). On the other hand, much fewer students cite
conversations with teachers as a source of information and only a fifth of those who
name teachers as a source evaluate them as useful.

Additionally, a few characteristics of the tertiary education system make Ger-
many a well-suited case to study major choices as a relatively ‘free choice’ that
closely proxies individual preferences. First, the choice of major is not restricted
by earlier field of study or track choices at secondary school. This is in contrast to
other countries such as the UK or Italy, where entry to some university majors is
conditional on having taken certain exams or tracks in secondary school®. Second,
in contrast to other countries such as the USA, it is not possible to enter university
without declaring a major. Therefore, the choice of major takes place (just) before a
student enters university, at the time when he or she applies for a degree. Third, the
high selectivity into certain prestigious universities in countries such as the UK or
USA does not exist in Germany. Instead, universities are considered more equal in
quality and there is no strong hierarchy among universities (Jacob and Weiss, 2010).
Finally, university education in 2010 was free in most of the 16 federal states. Even
in the five federal states that charged tuition fees in 2010, usually at EUR 500 per
semester, they were relatively low in international comparison.

3 Data and methods
3.1 Data sources and sample

The main dataset used is the Starting Cohort 5 of the German National Educational
Panel Study (NEPS-SCS5, see Blossfeld and RoBbach 2011). The NEPS-SC5 con-
tains rich data of a nationally representative cohort of 17,910 first-year undergradu-
ate students who started their degree in October 2010, and who are enrolled for the
first time in a public or state-approved higher education institution in Germany (see
Zinn et al. 2017). Wave 1 interviews were conducted between December 2010 and

© For example, evidence from Italy shows that written teacher track recommendations are an impor-
tant determinant of high school track choice and this track choice is strongly correlated with subsequent
choice of university major (Carlana, 2019).
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January 2012 and, to date, 9 waves of data are available, following individuals up
until 2015. For the analysis, a cross-sectional dataset is constructed, using informa-
tion from the wave 1 survey and from spell data on schooling.

The analysis sample is restricted to individuals between 18 and 25 years old who
obtained Abitur (Allgemeine Hochschulreife). The age restriction allows for a focus
on the transition from high school to university by excluding individuals who pursue
a university degree as a second career later in life. The restriction to individuals with
Abitur ensures that students are eligible for any degree at any type of university.
However, robustness checks including individuals with other types of school-leaving
certificates are shown in Section 4, and indicate that results remain substantially the
same. I also drop observations with missing values on key variables.

Since information on parental characteristics is provided by students, this restric-
tion implies that only individuals who know the educational level, age, and occupa-
tion of both parents are included. A parent is defined as the person who the student
identifies with as mother or father. Therefore, I include controls for the family struc-
ture an individual grew up in, which distinguish between biological and adoptive
parents on the one hand, and step and foster parents on the other hand.” T also run
analyses on subsamples of different family structures, and the results do not change
substantially. The final analysis sample consists of 9640 individuals (6100 female
students and 3540 male students).® Table 10 in the Appendix shows how the dif-
ferent sample restrictions affect sample size and summary statistics. Overall, the
changes in the mean values of key variables due to sample restriction are minimal.”

I use supplementary data from four sources. To construct the dependent varia-
bles, I use information on the total number of female and male students by univer-
sity major and by degree type in Germany in the academic year 2010/2011 from
administrative data of the Federal Statistical Office (Statistisches Bundesamt, 2011).
For the key regressors, I use administrative data from the Federal Labour Office,
which contains information on occupational group of all female and male employees
subject to social security contributions in Germany (Statistik der Bundesagentur fiir
Arbeit, 2014). The median income by occupational group is used as a control varia-
ble and is also obtained from the Federal Labour Office (Statistik der Bundesagentur

7 The survey reports adoptive parents in the category of biological parents and groups step parents and
foster parents.

8 The initial full survey sample consists of 60% female students and the final analysis sample consists
of 63% female students. The overrepresentation of women in the sample is primarily due to a higher
survey response rate among women and to a lesser extent due to the exclusion of more observations on
male students due to missing values on key covariates. The difference in nonresponse between male and
female students is accounted for in the survey weights. For details on weighting procedures, see Zinn
et al. (2017).

° There are two exceptions. The first is that when moving from the initial full sample to the one
restricted to students who are aged 18 to 25 and hold a general school-leaving certificate, parents are
more likely to have higher levels of education. This is expected because students with parents who pos-
sess tertiary education are more likely to attend the highest school track (Gymnasium) at lower second-
ary school (Miiller and Schneider, 2013). Moreover, the average rank in university major for men reduces
from 55.3 to 52.5. Restricting the sample further by dropping observations with missing values on key
variables does not change the mean values of any of the variables.
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fiir Arbeit, 2018). The NEPS does not have good information on earnings. There-
fore, estimates of average returns to major are obtained from the 2005 and 2009
DZHW Graduate Panel Survey (Brandt et al. , 2018; Briedis et al., 2019), and used
as a control variable in a robustness check. The DZHW Graduate Panel Survey is a
four-yearly survey of higher education graduates administered by the German Cen-
tre for Higher Education Research and Science Studies (DZHW). It enables to study
the transition of higher education graduate cohorts to professional careers. Finally,
I use data from Starting Cohort 4 of the National Educational Panel Survey (NEPS-
SC4) for a robustness check on the selectivity of the sample of university students
in the main dataset NEPS-SC5. NEPS-SC4 is a nationally representative sample
of students who were in grade 9 of compulsory education in the academic year
2010/2011, who are followed throughout their subsequent school careers (Blossfeld
and RoBbach, 2011).

3.2 Methods

Before detailing the rank-based measures of gender typicality in university major
and occupation in the next subsection, I describe the regression model. The regres-
sion model resembles ‘rank-rank’ income regressions, which have been used in
research on relative mobility in income (Chetty et al., 2014). The following base-
line ‘rank-rank’ gender-typicality regression model, estimated via OLS, is used to
study the association between gender-typicality rank of the occupation that mother
and father held when the individual was aged 15 and the gender-typicality rank in
daughters’/sons’ university major:

R; = Py + BiRM; + BoRF; + p3X; + B,P; + 6, + ¢; e

where R; is the gender-typicality rank of individual’s university major, RM; is the
femininity rank of the occupation the mother held when the individual was aged 15,
and RF; is the masculinity rank of the occupation the father held when the individual
was aged 15. X; includes individual characteristics, namely seven age dummies, two
birth order dummies, three dummies for family structure growing up, and a binary
variable indicating 1st- or 2nd-generation immigrant. P; are parental characteristics
and include mothers’ and fathers’ age, a binary variable indicating the parent was
employed when the individual was aged 15, three dummies for educational level,
and controls for the median income in mothers’ and fathers’ occupational group,
respectively. 6, are federal state fixed effects.!” These variables are chosen to control,
as good as possible, for variables that are correlated with both the gender-typicality
rank in major and the gender-typicality rank in parental occupations. Summary sta-
tistics of all variables are reported in the Appendix in Table 11.

The regression model captures intergenerational positional changes by identifying
the correlation between parents’ and children’s position in their respective gender-
typicality distribution, holding constant key parental and individual characteristics

10 There are 16 federated states in Germany, known as Bundeslaender.
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as well as federal state. All analyses are weighted using the cross-sectional sampling
weights for wave 1, to account for the complex sampling design and to correct for
non-response among the recruited students.!! Since parents’ behaviour may affect
sons’ and daughters’ choices in different ways, separate regressions are conducted
for female and male students.

A key assumption of the regression model is that gender typicality is linearly
transmitted from parent’s occupation to child’s major. Yet it is possible that the
transmission of gender typicality occurs non-linearly or at certain points in the dis-
tribution only. For example, it may be that only fathers in occupations with a rela-
tively low masculinity rank are associated with students’ rank in major. Similarly,
it may be possible that any associations hold only at certain points of the gender-
typicality rank distribution of university majors. While I conduct OLS regressions
as a starting point, I also explore potential non-linearities by discussing results from
quantile regressions and heterogeneous effects across the distribution of key regres-
sors (subsection ‘4.3’). Nevertheless, I argue in the next subsection that imposing
linear transmission on rank-based measures possesses advantages compared to the
two approaches used in existing research. The first uses linear regressions with
measures based on the share of women/men in occupations and majors. The second
uses categorical regressors, which necessarily use arbitrary cutoffs of what consti-
tutes a gender-typical occupation or major.

The analysis also suffers from a few data limitations. In particular, there is no
information on parents’ income or work hours, which would be useful to study rela-
tive parental status (e.g. relative income) in more detail. Moreover, sibling sex is not
contained in the data, which has been identified as a relevant factor affecting gender-
stereotypical behaviour (Anelli and Peri, 2015).

3.3 Measures of gender typicality in university major and in occupation

To measure the degree to which a university major is typically female, I rank each
female student relative to the population of all female students in the academic year
2010/2011 in Germany based on the share of women in her university major. I call
this measure ‘daughters’ femininity percentile rank in university major’, or ‘daugh-
ters’ rank’ in short, and it takes values between 1 and 100. The femininity rank
indicates a female student’s relative position in the distribution of all female stu-
dents, based on the share of women in their university major. For example, a woman
enrolled in a psychology major at university is assigned a femininity rank of 85,
indicating that 15% of female students are enrolled in a major with a higher share
of women. Analogously, for male students, ‘masculinity rank in university major’ is
constructed based on the student’s relative position in the national distribution of all
male students’ share of men in university major.

' Specifically, the decision of contacted students to participate is modelled and considered variables
are sex, nationality, type of institution, year of birth, intended university degree, and type of contact. For
further details on the target population, sample sizes, and weighting procedures, see Zinn et al. (2017).
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Gendered university major choice: the role of intergenerational...

Table 1 shows the 10 most common major choices for men and women, and their
respective rank measure. Since each person’s rank is based on the distribution of
students of the same sex, the measures are sex-specific. For example, Table 1 shows
that the femininity rank of an economics major at university is 21, while the mascu-
linity rank of an economics major at university is 44.

As mentioned in Section ‘2’°, university majors are distinguished not only by 58
fields of study but also by 3 different degree types, namely, teaching degree, uni-
versity degree, and university of applied sciences degree. Their combination yields
134 distinct university majors, from which the femininity rank and masculinity rank
measures are constructed. In cases in which students declare more than one major, I
use the one they declare as their first major.

The key regressors are the femininity and masculinity percentile rank in the
occupation of mothers and fathers, respectively. There are 334 distinct occupational
groups based on the German occupational classification KIdB88. Following the
same logic as for the dependent variables, I construct a measure of the degree to
which a mother’s occupation is typically female. Specifically, I rank mothers based
on the share of women in their occupation relative to all other employed women in
Germany.'? The ‘femininity rank of mothers’ occupation’ or ‘mothers’ rank’ takes
values between 1 and 100, and higher numbers indicate a more ‘typically female’
occupation. For example, the rank associated with a mother who is a kindergar-
den teacher is 94, indicating that 6% of mothers work in occupations with a higher
female share. On the other hand, the rank associated with a mother who is a doctor
is 13, suggesting that 87% of mothers work in occupations with a higher share of
women. I also construct measures for a masculinity rank in fathers’ occupations in
an analogous way, ranking fathers based on the share of men in their occupation
relative to all other employed men in Germany. By construction, the rank measures
follow a uniform distribution with mean and median 50.'?

12 The survey records the occupational group a parent held when the individual was aged 15. This allows
studying the association between gender typicality of parental occupation during adolescence for stu-
dents’ gendered university major choices in early adulthood. To construct rank measures for mothers’
(fathers’) occupations, I therefore use information on the female (male) share by occupational group cor-
responding to the year in which the individual was aged 15. Since the sample is restricted to individuals
aged 18 to 25 in the year 2010, I use administrative data (Statistik der Bundesagentur fiir Arbeit 2014) on
the female (male) share by occupational group for one of the years in the period between 2000 and 2007,
depending on each individual’s age. While the sex composition of individual occupations may have
changed by 2010, using data from the year in which the individual was aged 15 best captures the degree
of gender typicality that the occupation represented when the individual was an adolescent.

13 There are important differences in the gender typicality of different occupations across different coun-
tries. Ideally, for the descendants of immigrants, I would therefore construct parental rank measures
based on the sex composition of occupations in their home country at the time when the individual was
aged 15. Unfortunately, this is not feasible given that country-specific occupational classifications used in
different countries are not easily matched to the German K1dB88 classification used in this paper. Moreo-
ver, while there is information on parental birth country, this is not necessarily the same as what the par-
ent considers their home country. I therefore include a dummy taking a value of 1 for individuals who are
first- or second-generation immigrants (based on recorded birth country) in all analyses, and I perform a
robustness check excluding those individuals from the analysis (see Table 13).
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Students report information on the occupation that their parents held when they
were aged 15. Therefore, the measures capture the role of parental occupation during
adolescence for students’ gendered university major choices in early adulthood.'*
The ten most common occupations for mothers and fathers and their respective rank
are shown in Table 1.

The generation of parents studied in this paper often follows a traditional gen-
der division of work. In total, 17.6% of students’ mothers in the sample are ‘inac-
tive’, that is, they have not been employed since the student was born (as opposed to
0.9% of fathers) and have therefore no occupation recorded in the survey. However,
excluding all these students from the analysis would lead to a highly biased sam-
ple, leaving out those who have parents with the most gender-traditional household
allocation of work. Moreover, having an inactive mother has been shown to nega-
tively affect daughters’ labour force participation (e.g. (Morrill and Morrill, 2013)).
Similarly, prior research has shown that the relative income of mothers compared
to fathers is related to the gender typicality in sons’ major choices (Humlum et al. ,
2018). While inactive mothers cannot transmit occupation-specific resources to their
children, their inactivity gives signals about appropriate gender roles to children,
which may translate into major choices.

Therefore, I create a fictitious profession corresponding to the parents who were
not employed in the period from the birth of the individual and the individual reach-
ing age 15. I calculate the gender-typicality rank based on the sex composition of
this fictitious profession.'> A robustness check performed in Section 4 shows that
their exclusion does not substantially alter results. To test the possiblity that grow-
ing up with a mother out of the labour force may directly affect students’ university
major choices, I perform a robustness check with a dummy for mother being inac-
tive (see Table 14).

There are several advantages that these rank measures possess over alternative
measures used in prior research. Previous studies have operationalised the degree to
which occupations or majors are typically female by using the share of women as a
measure (Humlum et al., 2018; Vleuten et al., 2018). Figure 2 in the Appendix illus-
trates how the female (male) share by major/occupation corresponds to the feminin-
ity (masculinity) rank. Share-based measures have two undesired properties.

First, the share of women within a given occupation may depend on the structure
of occupational classifications. Specifically, the occupational classification KIdB88
from the year 1988 reflects the occupational structures of the industrial society of
the 1960s, with typically male occupations categorised into a higher number of

!4 There may be concerns about the relevance of this measure if there is a high degree of occupational
mobility among parents. However, I argue that the measure is appropriate for the purpose of this paper
for several reasons: First, capturing parental occupation at age 15 is meaningful as the focus of this paper
is studying the role of parental occupation during adolescence in the context of gender socialisation. Sec-
ond, the German labour market is characterised by low occupational mobility (Aisenbrey and Briickner,
2008). Third, the measure is based on 334 occupational groups, which aggregate 1991 different occupa-
tions of similar nature. Therefore, if parents switch occupation to a closely related one of similar nature,
this would be captured within the same occupational group.

15 The femininity rank for inactive mothers is 82 and the masculinity rank for inactive fathers is 2.
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smaller groups compared to female occupations (Hausmann and Kleinert, 2014). If
typically male occupations are systematically more detailed in occupational classifi-
cations than typically female ones, this may bias the sex composition within occupa-
tions. Specifically, it may partly explain why men tend to work in more segregated
occupations while women bunch in a smaller number of occupations (Hausmann
and Kleinert, 2014). Moreover, the sex distribution of occupations is more dispersed
than the distribution of university majors, partly due to the fact that the occupa-
tional classification is more detailed. Rank measures do not suffer from this problem
because they capture the position of individuals relative to others of the same cohort
and sex. A change in the sex composition of a university major affects the rank of
a student only insofar as it alters the student’s position relative to the position of
others.

Second and more importantly, the share of women in an occupation is affected
by the sex composition of the workforce as a whole. That is, an increasing pro-
portion of women within a certain occupation may be explained by an increase
in female labour force participation, even if there is no change in the propensity
of women or men to choose that particular occupation (England et al., 2007).
Therefore, the fact that the overall female share among the 2010 university stu-
dent population is higher than the female share among the total workforce in their
parents’ generation is reflected in share-based measures. This complicates a mean-
ingful interpretation of share-based measures as measures of the concept ‘gender
typicality’ in a regression model as specified in Eq. 1. On the other hand, rank
measures capture positional mobility between parents and their children, whereby
each person’s position is relative to others of the same sex and cohort. Therefore,
coefficients from a rank-rank regression model as in Eq. 1 have a meaningful and
straightforward interpretation. Specifically, coefficients can be interpreted as the
association between a parent’s relative position in their sex-specific occupational
rank distribution and a student’s relative position in their sex-specific university
major rank distribution.

Occupations and university majors are also commonly categorised into ‘male-
dominated’ and ‘female-dominated’ ones. For example, majors (or occupations)
with a female share of 70% or above are often referred to as female-dominated,
while those with a female share below 30% are labelled as male-dominated (e.g.
(Hausmann and Kleinert, 2014)). A key disadvantage of such categorisation is that
these cutoffs are arbitrary. This is especially problematic in regression analysis
because coefficients on binary or categorical regressors are interpreted relative to a
baseline cateogory. Changing the cutoff then also necessarily changes the baseline.
For example, there is no theoretical reason for why estimating the effect of being
in an occupation with a female share of 70% or above (compared to the baseline
category of being in an occupation with a female share of less than 70%) is more
meaningful than, for example, estimating the effect of being in an occupation with a
female share of 66.67 (two-thirds) percent (compared to being in an occupation with
a female share below 66.67%). A second key disadvantage of categorical regres-
sors, at least in the context of this paper’s focus, is that a categorisation, independent
of which cutoffs are chosen, implies a substantial loss of information regarding the
degree of gender typicality of occupations.
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In sum, rank measures have the advantage that they are independent of the struc-
ture of occupational/major classifications and independent of the overall sex compo-
sition of the population. Therefore, estimating a linear relationship between parental
and children’s rank in their respective distribution has a straightforward interpreta-
tion. In the case of fathers and sons, for example, it captures the association between
a sons’ and a fathers’ relative position in their respective distribution.

3.4 Summary statistics

The left part of Table 2 presents selected summary statistics for key variables, sepa-
rately for sons and daughters. The average age of students is around 20 years, and
their average rank in major approximately 51. As mentioned in Section ‘2, this is
a sample of individuals who enter university and hence their parents are dispro-
portionately highly educated. Therefore, in order to check the degree of selectivity,
summary statistics are compared to those of NEPS-Starting cohort 4, a sample of
grade 9 students which includes the full population of students in regular schools.
These are reported in the right part of Table 2. The age difference between mothers
and fathers of the two cohorts corresponds approximately to the age difference of
the students across the two cohorts. Moreover, the share of mothers who were not in
employment since the student was born is similar across both cohorts. Not surpris-
ingly, the share of tertiary educated mothers and fathers in the undergraduate student
cohort (SC5) is much higher compared to the average parent in the cohort of com-
pulsory schooling grade 9 pupils (SC4). This is in line with previous research which
shows that intergenerational educational mobility is low in Germany (Heineck and
Riphahn, 2009).

By construction, the rank measures have a mean of 50 if they are nationally repre-
sentative. However, the highly educated parents of the study sample are not nation-
ally representative. Indeed, the femininity rank in mothers’ occupation is slightly
higher in the cohort of university students, while fathers’ rank is over 10 percentile
points lower compared to starting cohort 4. This suggests that high-skilled mothers’
occupations are more gender-typed while high-skilled fathers’ occupations are less
gender-typed compared to lower-skilled occupations. This can partly be explained
by the fact that many occupations with a very high share of men, such as carpenters,
truck drivers, and electricians, do not require tertiary education. A full set of sum-
mary statistics are reported in the Appendix in Table 11.

4 Results

4.1 OLSresults

Panel A of Table 3 presents results on the relationship between gender-typicality
rank in parental occupation and masculinity rank in university major for sons. Col-

umns 1 to 3 do not include any controls or fixed effects. Column 1 considers femi-
ninity rank in mothers’ occupation only, while column 2 includes masculinity rank
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in fathers’ occupation only. The coefficient on mothers’ rank in column 1 is posi-
tive but not statistically significant. In contrast, column 2 reveals a positive relation-
ship between the degree to which fathers’ occupation is typically masculine and the
degree to which sons’ major is typically masculine. A 1 percentile (i.e. 1 unit in
masculinity percentile rank) increase in fathers’ rank is associated with a 0.12 per-
centile increase in sons’ rank. Column 3 jointly includes mothers’ and fathers’ rank,
and the coefficients stay almost identical. This suggests that fathers’ rank is inde-
pendently associated with sons’ rank and that assortative mating is not driving the
results.'®

The size and significance of the estimated coefficient on father’s rank does not
vary substantially when progressively adding fixed effects and individual level con-
trols in columns 4 to 6. Column 4 includes federal state fixed effects. Column 5 adds
a set of parental characteristics, namely educational level, age, and a dummy for
being employed when their child was aged 15, for mothers and fathers, respectively.
Column 6 additionally controls for the natural logarithm of the median income in
mothers’ and fathers’ occupation. Column 6 also adds the following individual char-
acteristics: categorical variables for age, birth order, family structure when growing
up, and whether the individual has an immigrant background.!”

The coefficient on fathers’ rank decreases slightly (from 0.123 to 0.113), but
remains statistically significant at the 1% level. In the most restrictive specification
in column 6, a 24 percentile increase in fathers’ rank (corresponding to one standard
deviation, see Table 2) is associated with a 2.7 percentile increase in sons’ rank,
which corresponds to a 5% increase compared to the mean of sons’ rank in the sam-
ple. The positive same-sex relationship between fathers and sons is compatible with
both a direct transfer of resources and with a transmission of gender roles. The coef-
ficient on mothers’ rank becomes smaller and then turns negative as fixed effects and
control variables are added (from 0.019 to —0.013) and is never statistically signifi-
cant. The level of education of mothers and fathers is not associated with the mascu-
linity rank in sons’ major, as shown in columns 5 and 6.

Panel B of Table 3 presents the estimates for the sample of daughters. Section 2
mentioned that the transmission of gender roles happens primarily via the same-
sex parent. If a transmission of gender roles occurs, we would expect a positive
same-sex relationship between rank in mothers’ occupation and daughters’ major.
However, column 1 shows that the coefficient on mothers’ rank is positive but small
and not statistically significant. In contrast, column 2 indicates that fathers in more
typically masculine occupations have daughters in less typically feminine, that is,
more typically masculine majors. These findings stay very similar when mothers’
and fathers’ rank are jointly included (column 3) and when state fixed effects and
individual level controls are successively introduced (columns 4 to 6).

16 Results from robustness checks in which interaction effects betwen rank in mothers’ occupation and
rank in fathers’ occupation are included confirm that there are no interactive effects between mothers’
and fathers’ rank. Instead, they appear to operate independently from each other. These results are shown
in Table 12.

17 The full set of coefficients are not shown due to space limitations but are available upon request.
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Table2 Selected summary statistics

Starting cohort 5 Starting cohort 4

Sons Daughters Sons Daughters

Mean SD Mean SD Mean SD Mean SD

Rank in major 51.6 24.4 51.2 31.3

Age 20.5 1.2 20.2 1.5 14.8 0.6 14.8 0.7
Rank mother’s occupation 53.4 259 53.1 32.1 52.5 27 49 30.5
Rank father’s occupation 42.8 23.6 43.2 29.3 53.9 28.1 55.3 31.2
Mother inactive 0.19 0.17 0.18 0.16

Mother’s age 49.3 44 49.2 5.4 43.9 5.5 434 5.5
Father’s age 52.1 52 519 6.4 46.5 55 46.2

Mother: tertiary education 0.31 0.3 0.08 0.1

Father: tertiary education 0.44 0.42 0.12 0.09

Survey weights used. Mother inactive indicates that mother was not in employed in the time period
between the child’s birth and the child reaching age 15. Sources: NEPS-SC4 and NEPS-SC5

In the most restrictive specification in column 6, a one percentile increase in
fathers’ masculinity rank is associated with a decrease in daughters’ femininity rank
by 0.05 percentiles. An increase of one standard deviation in fathers’ rank (29 percen-
tiles) is associated with a decrease in daughters’ rank by 1.6 percentiles, correspond-
ing to a 3% fall compared to the mean femininity rank of daughters’ major in the sam-
ple. This coefficient is roughly half the size in absolute terms compared to fathers’
rank in the specification for sons presented in column 6 of Panel A. This negative
opposite-sex relationship between fathers’ and daughters’ rank is compatible with a
direct transfer of resources between fathers and daughters. The result that fathers’—
but not mothers’—rank is associated with the degree to which young women’s major
choices are typically female may be related to the fact that German families of the
parental generation (typically 1950s/1960s birth cohorts) often follow a traditional
division of work in which the father is the main breadwinner. Therefore, fathers may
be more likely to transmit occupation-specific resources to their daughters and/or act
as a role model compared to mothers. In line with this, the theory of direct transfer
predicts that a child is more likely to draw upon the resources of the higher-status
parent (Vleuten et al. , 2018). This will be further investigated in section ‘5’.

Columns 5 and 6 of Panel B show that while fathers’ educational level is not
associated with the femininity rank in daughters’ major, mothers’ education is. Hav-
ing a mother with a high school degree and having a mother with tertiary educa-
tion is associated with an increase in daughters’ rank in major by roughly 3.1 per-
centiles and 3.4 percentiles respectively, compared to having a mother with only
basic schooling or less. The association between mothers and their daughters’ major
choices appears to operate not through mothers’ occupation but through their edu-
cational level. Those mothers who have a high level of education are more likely
to have a successful career or high-status occupation, which may explain why
the mother effect operates through educational level in the context of a parental

@ Springer



Gendered university major choice: the role of intergenerational...

0019 0019 0019 0019 0019 0019 SUONBAISqO
WY1€) YOTL T— (€68T°T) 06L8'T— Qo130p A1enio) 10yIe]
(¥80S'D) SELIT— (606%°1) LSET T— [00yos yS1y Joyieq
06¥T' D) LYST1— (I9¥T1) LLETT— SUI00YOs "WLIAUT IO
(TO19'D) #xSHIT'E (€1T9°T) #xb1TEE 90130p A1enia) IO
(€6€9°'1) %CE01°E (6879°1) xSTI6'C [00yds Y31y JoIo
(F00E'D) €LYL'T (896T°1) THEL'T Surjooyos "wIeIUT JOYIOIN
(€810°0) s#xL¥SO'0—  (C810°0) ss20¥S00— (0810°0) ##%L1S0°0—  (1610°0) %x9S+0°0— (T610°0) #5CSHO0— "dn2o0 s 1auey yuey
($910°0) 85200 (0910°0) ¢¥20°0 (L¥10°0) ST10°0 (8%10°0) $810°0 (8710°0) 9L10°0 *dnooo s ssyjow yuey
dolput §,423y8npp yupd UM, :2]gn1IA Juapuada(g “s1a1ySnvp Jo a)dupsqng g jound
€L5S0°0 €LY0°0 [43400 Sv10°0 I¥10°0 ¥000°0 paxenbs-y
0rse 0orse 0rse 0rse 0rse 0orse SUONEAISSqO
(€769'1) 95780~ (P29 6201 1— 22130p AIenia) 1oye,
(1€28'1) SL8YT— (S¥8'1) 81L9°C— Tooyos ysry 1oyye,g
(€2€9°1) 1€2€°0 (1665°1) 90+C°0 Surooyos ‘wINUI 10YIR]
06¥S1) 91¥C T~ (01LS'1) TE9T'T— 22130p AIenIo) IO
(6065°T) 895570 (€229°T) SS65°0 [00Y0s YSIy JOIOTA
(#90¥"1) STI9°0 Tr1v' D LLOLO 3uro0yds "WLINUT JIYIOIN
(S610°0) #+x6C11°0  (0610°0) #x+0L0T°0 (€610°0) #+x09C1'0  (6020°0) ##+9TCI'0  (01T0°0) #+9TTI'0 "dnooo s Jatey yuey
(0910°0) ST10°0— (8%710°0) L2000~ (I+10°0) 21100 (LST10°0) 0610°0 (SS10°0) T610°0 "dn220 s 1atpow yuey
Aofbw s,uo0s yuva KuINISpRy :2]qpiiva juapuada(g ‘suos fo a)jdunsqgng "y jaung

© © ) () @ 4]

SO BIA PJRWNSS SUOISSAITAI JUBI-YURl JUI[aseqd € d|qeL

pringer

As



J. Philipp

Q0LJQ [EIUSTIBIS [BIOPR ILJQ INOQET [BIOPR] ‘GDS-SIHN :S21MO0S "['0>dy: “S0'0> e ‘10" 0> e 2OULIYIUSTS JO SOAT
'sasayjuared ur SI0110 prepuel§ ‘pasn sjySrom Loang ‘Afeandaedsar ‘dnoid [euonednooo s 10y)ey pue s, ISYIOW UT SWOOUT URIPIW Y} JO WILIESO] [BINJRU Y} ST SWOOUT [BJUIR]
‘punoidyoeq jueiSrurwr (uoneIouad pug 1o 3s1) Sunedrpur o[qeriea A1euiq e pue ‘dn Surmois usym amons A[rurej 10§ SOTUIUND 39IY) “IOPIO YIIIq JOf SITWWNP OM} SPN[OUT
SONISLId)ORIBYD [eNPIAIPU] * (A[oAT)0adsal ‘s1oyje] pue s1ayjow 10§ A[oreredas yoea) [9A9] [euoneoNpa [eIuaIed 10j sarwwnp a1y) ‘G| pase Suridsyjo uaym pakoduws sem juared
oY) Sunesrpur Awwnp e ‘a3e 9PNOUT SONSLIAIORIRYD [ejuaIed "uonednooo s Joyey Jo yuer amuaoiad Ajurmnosew pue uonednodo s Jayjow Jo Yuel amuadiad Ajururwey ore
s10ss91301 A9 9y, Jofew A)is1oArun S1)y3nep/ suos jo yuel 9nuedrad Ayrurunud)/A)urnosewr 9y s1 9[qeLIeA Juapuadop oY, ‘SUOISSaISaI §JO WOIJ SAJRWNSI SMOYS 9[qE],

SOX ON ON ON ON ON Quiooul Jeyuared
SOX ON ON ON ON ON SOTSLISJORIRYD [eNPIAIPU]
SOA SOX ON ON ON ON SONISLId)ORIRYD [eIUAIR]
SIX SOX SOX ON ON ON Hq ae1s
€00 11€0°0 6820°0 12000 81000 £000°0 parenbs-y
9) (©) (2] (©) @ D

(ponunuoo) ¢ sjqer

pringer

As



Gendered university major choice: the role of intergenerational...

generation that often follows a traditional male breadwinner model. This interpreta-
tion, highlighting the importance of ‘parental status’, is supported by results from a
heterogeneity analysis in which mothers’ rank is interacted with a variable indicat-
ing that the mother has tertiary education (see Table 7).18

4.2 Robustness checks

As mentioned in section 3, 17.6% of mothers were not in employment between their
child’s birth and age of 15, and do not have an occupation recorded. A traditional divi-
sion of work in which the father works and the mother is not in employment, also
known as ‘traditional male breadwinner’ model is common among the parental gen-
eration, especially in West Germany (Bauernschuster and Rainer, 2012). Excluding
these mothers would lead to a highly biased sample in which less traditional families
are overrepresented. Therefore, these mothers for who information on occupation is
not recorded are assigned a femininity rank of 82, based on the fictitious occupation of
‘being inactive’. Correspondingly, inactive fathers are assigned a masculinity rank of 2.

To analyse whether this decision affects results, a robustness check in which these
mothers and fathers without recorded occupation are excluded from the analysis is
conducted, and the results are presented in Table 4. Columns 1 and 2 show results
for sons and columns 3 and 4 those for daughters. While columns 1 and 3 present
results without any controls, columns 2 and 4 include the full set of controls and
fixed effects. The positive association between fathers’ rank and sons’ rank (columns
1 and 2) and the negative association between fathers’ rank and daughters’ rank (col-
umns 3 and 4) both remain, and the size of coefficients is similar to those from the
full sample (see Table 3). The coefficient on mothers’ rank in the specification for
sons (columns 1 and 2) remains small and not statistically significant. Interestingly,
the positive coefficients on mothers’ rank in the sample of daughters (columns 3
and 4) are slightly larger compared to those of the full sample, and the coefficient
becomes marginally significant at the 10% level in column 4.

The full specification for daughters in column 4 suggests that women choose
more typically female university majors if their mothers worked in more typically
female occupations and if their fathers worked in less typically male occupations,
and the effect of fathers is slightly larger compared to that of mothers. Therefore, the
decision to include mothers without occupation in the main set of results masks the
positive effect of those mothers who have been in employment on their daughters’
major choices. This finding may again be related to the fact that parents often follow
a traditional division of work in which the father is the main breadwinner. Families
in which the mother has been employed are less likely to follow a male breadwin-
ner model; mothers are more likely to have a higher status, and are more likely to
transmit occupation-specific resources to their daughters and act as role models."”

18 In the remainder of the paper, I will present results using the specification with full set of fixed effects

and control variables. Where space permits, I will also include results without any control variables.
19 Results from postestimation tests showed that none of the coefficients on mothers’ and fathers’ rank

shown in Table 4 is significantly different from those of the main sample reported in Table 3, using a
conventional 5% significance level.
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Nevertheless, the effect of fathers on daughters’ rank in major is still stronger than
the one of mothers. To further explore in how far the relevance of rank in moth-
ers’ occupation depends upon their status, as suggested by the direct transfer theory,
additional analyses are presented in Section ‘5.

In Section ‘2’, I discussed the concern that students’ major choices may not accu-
rately reflect their preferences. Specifically, students may not be able to study their
desired major due to admission criteria. The main admission criterion of majors for
which demand exceeds supply is high school GPA (Abiturnote). Therefore, Table 5
presents results from a robustness check in which the sample is restricted in one of
two ways. First, a sample in which only students with a high school GPA at least as
good as the median GPA of 2.2 are included (columns 1 for sons and 3 for daugh-
ters); and second, a sample in which only students who indicate they were able to
realise their desired major are included (column 2 for sons and 4 for daughters). The
rationale is that students in these restricted samples are more likely to have entered
a major that represents their actual preferences. Results do not change substantially
compared to those considering the full sample of students. Column 4 reveals that
for the subsample of daughters who state that they were able to realise their desired
major, the positive coefficient on mothers’ rank becomes weakly significant. With-
out further analysis, it is difficult to know why this weak link appears but it is pos-
sible that daughters do draw on the occupation-specific resources of their mothers if
they are given the chance or, alternatively, that the characteristics of mothers in this
subsample of daughters differ from those in the main sample.

A number of additional robustness checks are performed and their results are
reported in Tables 13 and 14 of the Appendix. Results from Table 13 show that
the main results are robust to various variations on the analysis sample, namely
including students with subject-specific school-leaving certificates (fachgebundene
Hochschulreife/Fachhochschulreife, columns 1 and 2), excluding students who study
towards a teaching degree (columns 3 and 4), including only those who grew up
living with both biological parents (columns 5 and 6), and excluding those who
are first- or second-generation immigrants (columns 7 and 8)*°. The robustness of
results to the inclusion of additional controls, some of which are potentially endog-
enous, is studied in Table 14. Results do not change substantially when including
fixed effects at the level of administrative district (401 Landkreise, columns 1 and
2), or controlling for students’ high school GPA (columns 3 and 4), high school
maths grade relative to German grade (columns 5 and 6), average financial returns
by major (columns 7 and 8)*!, or a dummy indicating that the mother is inactive
(columns 9 and 10). Moreover, the coefficients on the dummy indicating that the
mother is inactive are not statistically significant, suggesting that this variable is not
independently associated with rank in sons’ or daughters’ major.

20 The sex composition of parental occupations will vary by country and therefore I exclude those who
are foreign-born or have a foreign-born parent in this robustness check.

2l Average financial returns by major are obtained from regressions of the average salary paid in the first
job after graduation on group of university major, controlling for age and square of age at graduation,
federal state of the job, female dummy, dummy for having studied at FH (university of applied sciences),
and year of graduation. The underlying data are the 2005 and 2009 DZHW Graduate Panel Survey.
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Table 4 Robustness check: excluding mothers and fathers without recorded occupation

Dependent variable Sons: Masculinity rank major Daughters: Femininity rank major

1 @ 3 “

Rank mother’s 0.0010 (0.0157) —0.0209 (0.0181)  0.0267 (0.0163) 0.0329* (0.0185)
occupation

Rank father’s occu- 0.1154%3%:* 0.1057%** —0.0459%: —0.0452%* (0.0198)
pation (0.0230) (0.0216) (0.0205)

Observations 2866 2866 5027 5027

R-squared 0.0125 0.0573 0.0025 0.0365

State FE No Yes No Yes

Parental character- No Yes No Yes
istics

Individual charac- No Yes No Yes
teristics

Parental income No Yes No Yes

Table shows estimates from OLS regressions. The dependent variable is the gender-typicality percentile
rank of sons’/daughters’ university major. The key regressors are femininity percentile rank of mother’s
occupation and masculinity percentile rank of father’s occupation. Parental characteristics include age,
a dummy indicating the parent was employed when offspring aged 15, three dummies for parental edu-
cational level (each separately for mothers and fathers, respectively). Individual characteristics include
two dummies for birth order, three dummies for family structure when growing up, and a binary variable
indicating (1st or 2nd generation) immigrant background. Parental income is the natural logarithm of the
median income in mother’s and father’s occupational group, respectively. Survey weights used. Standard
errors in parentheses. Levels of significance ***p<0.01, **p<0.05, *p<0.1. Sources: NEPS-SCS5, Fed-
eral Labour Office, Federal Statistical Office

Finally, to check how the selectivity of the sample of highly educated students
affects results, I use NEPS data of a sample of grade 9 school students (NEPS-SC4).
NEPS Starting Cohort 4 is a sample of a nationally representative cohort of students
in compulsory schooling. I estimate regressions of the probability to enter univer-
sity on fathers’ masculinity rank and mothers’ femininity rank in occupation. The
results are reported in the Appendix in Table 15. Overall, results indicate that the
rank in parental occupation has no effect on sons’ and very small effects on daugh-
ters’ likelihood to enter university. On the other hand and in line with prior research
documenting low intergenerational educational mobility (Heineck and Riphahn ,
2009), there are large effects of parental level of education on sons’ and daughters’
probability of starting a university degree and they are mainly same-sex intergen-
erational correlations. Taken together, this subsection showed that the paper’s main
findings are robust to a number of robustness checks, including different subsamples
and additional control variables.

To sum up, results suggest that daughters choose more typically female univer-
sity majors if their fathers worked in less typically male occupations and if their
mothers worked in more typically female occupations. The positive same-sex cor-
relation between mothers and daughters is significant only when excluding mothers
who have not been employed since their child was born. Sons select more typically
male university majors if their fathers worked in more typically male majors, and
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Gendered university major choice: the role of intergenerational...

this effect is roughly twice the size in absolute terms compared to the father-daugh-
ter correlations. The association between mothers’ and sons’ ranks is close to zero
and never statistically significant.

The positive same-sex correlations are compatible with both a direct channel
of resource transfer and an indirect channel of the transmission of gender roles. In
contrast, the negative opposite-sex correlations between fathers and daughters are
only compatible with a direct transfer of resources. These potential channels will be
explored in more detail in Section 5°.

4.3 Non-linearity of intergenerational transmission

I next investigate how these findings vary across the distribution in the gender-typi-
cality rank of university major. Figure 1 presents the coefficents and 95% confidence
intervals on rank in mother’s occupation (top panel) and father’s occupation (bot-
tom panel) from quantile regressions at the 10th to the 90th percentiles of the distri-
bution in major rank, for daughters (left-hand side) and sons (right-hand side). All
specifications include the full set of control variables. Overall, the statistically sig-
nificant positive father-son and negative father-daughter correlations and the finding
that mothers’ rank is not related to sons’ nor daughters’ major choices hold across
the majority of points in the distribution of rank in students’ major.

Moreover, the coefficient on mothers’ rank is quite stable across the different
quantiles in the distribution of daughters’ and sons’ rank in major. The size of the
father effect, on the other hand, varies across the distribution of rank in major. It
takes an approximate (albeit skewed) U-shape for the sample of daughters and a
(skewed) inverse U-shape for the sample of sons. For both the sample of daughters
and the sample of sons, the coefficient on fathers’ rank is largest in terms of absolute
size between the 20th and the 50th percentiles of the dependent variables. This sug-
gests that the effect of fathers’ rank is driven by daughters who choose less typically
feminine (gender-atypical) and by sons who choose less typically male (gender-
atypical) university majors. In particular, there appear to be stronger associations
up until roughly the median of the distributions in sons’ and daughters’ rank. This
suggests that the main results are driven by sons and daughters who defy gender-
stereotypical major choices.

Next, I explore whether the strength of these intergenerational associations not
only varies across the distribution of the dependent variable, but also across the dis-
tribution of the key regressors. To this end, I perform regressions in which I interact
the rank in mothers’ occupation with a binary variable taking a value of 1 if the
rank in mothers’ occupation is at least 50 (and O otherwise), and interact the rank in
fathers’ occupation with a binary variable taking a value of 1 if the rank in fathers’
occupation is at least 50 (and 0 otherwise). I choose rank 50 as a cutoff to indicate
a ‘gender-typical’ occupation as this roughly appears to be the turning point for the
dependent variables, as shown in Fig. 1. The results are presented in Table 6. In line
with previous results, the coefficients on mothers’ rank do not appear statistically
significant (neither for sons nor for daughters) and this holds true for both the lower
half as well as the upper half of the distribution in mother’s rank. The coefficients on
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Fig. 1 Quantile regressions. Notes: Figures show coefficients and 95% confidence intervals from quantile
regressions at different quantiles of the dependent variable. The dependent variable is the gender-typical-
ity percentile rank of sons’/daughters’ university major. The key regressors are femininity percentile rank
of mother’s occupation and masculinity percentile rank of father’s occupation. The full set of control
variables is included: age, a dummy indicating the parent was employed when offspring aged 15, three
dummies for parental educational level (each separately for mothers and fathers, respectively), two dum-
mies for birth order, three dummies for family structure when growing up, a binary variable indicating
(1st or 2nd generation) immigrant background, and natural logarithm of the median income in mother’s
and father’s occupational group, respectively. Survey weights used. Sources: NEPS-SCS5, Federal Labour
Office, Federal Statistical Office

the interaction effect between mothers’ rank and a dummy indicating rank is larger
than 50 are not statistically significant either.

For fathers, on the other hand, there is again evidence for a non-linear effect in
intergenerational transmission. Results for the sample of sons (columns 1 and 2)
show that the positive association between father’s rank and sons’ rank is statisti-
cally significant only for fathers with a rank below 50. For fathers with a rank of 50
or above, the coefficient on fathers’ rank is close to 0 and not statistically signicant
(as indicated by the linear combination of estimates) and this difference compared to
fathers with a rank of at least 50 is statistically significant, as indicated by the inter-
action effect. The results for the sample of daughters (columns 3 and 4) paint a simi-
lar picture. The negative association between masculinity rank in fathers’ occupation
and femininity rank in daughters’ major is statistically significant only for fathers’
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ranks up to 50. For ranks of 50 and higher, the coefficient is close to 0 and not statis-
tically significant (linear combination of estimates) and this difference is statistically
significant, as indicated by the interaction effect.

Taken together, results from Fig. 1 and Table 6 support the main takeaways in
terms of statistical significance and signs of key regressors from the linear regres-
sion results presented in Table 3. Moreover, they reveal important non-linear effects
in intergenerational tranmission. They show that the positive father-son correlations
and the negative father-daughter correlations are driven by those in gender-atypical
occupations and university majors. Sons with fathers in gender-atypical occupa-
tions choose less typically male university majors, thus breaking gender stereotypes.
Daughters with fathers in gender-atypical occupations choose more typically female
majors, though this effect seems to disappear for daughters choosing majors with a
very high femininity rank. These non-linearities are important to bear in mind when
interpreting the results and considering resulting policy implications.

5 Direct versus indirect channel of intergenerational transmission

Section ‘2’ described direct resource transfers and transmission of gender roles as
two potential channels that can account for the results presented in Section ‘4’. In
this section, I study the presence of these two channels through a number of differ-
ent heterogeneity analyses.

5.1 Direct transfer of resources

Results presented in the previous section showed that fathers’—but generally not
mothers’—rank is significantly correlated with the degree to which young women’s
and men’s major choices are typically female and male, respectively. Results also
revealed that mothers in more typically female occupations have daughters in more
typically female majors, if these mothers were employed at some stage while rais-
ing children. Taken together, these findings suggest that the more important role of
fathers in the study sample may be related to the fact that German families of the
parental generation often follow a traditional division of work in which the father is
the main breadwinner. That is, the father typically works full-time and the mother
does not work or works part-time (Holst and Wieber, 2014). Indeed, according to
the theory of direct transfer (‘direct channel’), young adults are more likely to iden-
tify with and use the resources of the higher-status parent (Vleuten et al., 2018).

To test the plausibility of a direct transfer of resources, I analyse whether
results vary across parental status. To do so, I perform three different heterogene-
ity analyses, presented in Table 7.?% In the first, I interact mothers’ and fathers’

22 1deally, heterogeneity analyses would study how results vary across different family working time
arrangements and relative parental income. Unfortunately, there is no information available on whether
a parent worked part-time or full-time or on parental income, so this is not possible. I therefore conduct
alternative heterogeneity analyses to proxy relative parental status.
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rank with a dummy indicating whether they have tertiary education. The rationale
is that tertiary education is an indicator of social status and results from Table 3
showed that mothers’ educational level is associated with daughters’ femininity
rank in major. In the second heterogeneity analysis, I interact the parental rank
variables with a dummy for whether the individual went to school in East Ger-
many when aged 15. The rationale behind this variable is that couples in East
Germany on average have a more equal division of work, which is a result of the
differences in family policy between East and West Germany during the divided
years (Bauernschuster and Rainer, 2012; Holst and Wieber, 2014). Specifically,
while West German policy encouraged a traditional male breadwinner model in
which fathers worked and mothers stayed at home, East German policy encour-
aged a reconciliation of motherhood and work (Bauernschuster and Rainer,
2012). Finally, I interact the parental rank variables with a dummy for whether
the individual grew up living with the mother only. While this is a measure of
intensity of parental contact, mothers in the sample who raise children living
without a partner are also more likely to have higher status. Specifically, they are
more likely to possess a tertiary degree and be employed at the time their daugh-
ter or son was 15.

Columns 1 to 3 of Table 7 present results for the sample of sons and columns 4
to 6 for daughters. Column 1 shows that mothers’ rank is not significantly associ-
ated with sons’ major, independently of her educational level. The positive effect of
fathers’ masculinity rank on sons’ masculinity rank holds independently of fathers’
education, but it is significantly stronger if fathers have tertiary education. Column
2 shows that the effect of parental rank does not depend on whether the son grew up
living in East Germany. Finally, column 3 indicates that there is a positive father-son
correlation in masculinity rank, independently of whether the son grew up living
with both parents. However, the coefficient on the interaction between mothers’ rank
and the dummy variable of living with the mother only is negative and statistically
significant. Mothers in a more typically female occupation have sons in less typi-
cally male majors, for those who grew up living with the mother only.

Moving on to daughters, column 4 shows that the coefficients on mothers’ rank
and fathers’ rank, which show the effect for those mothers and fathers without a ter-
tiary degree, are not statistically significant. Fathers in more typically male occupa-
tions who have tertiary education, however, have daughters in less typically female
majors, and the interaction term is statistically significant. Moreover, mothers in
more typically female occupations who are tertiary-educated have daughters in more
typically female majors (the coefficient is statistically significant at the 10% level).
However, the interaction term is not statistically significant. Column 5 presents the
results distinguishing between East and West Germany. For the sample of daughters
going to school in West Germany, only the father-daughter correlation is statistically
significant. On the other hand, for those growing up in East Germany the coeffi-
cient on mothers’ rank increases to 0.062 and becomes significant at the 10% level
(though the coefficient on the interaction term is not statistically significant). Finally,
column 6 shows that the negative father-daughter correlation is only statistically sig-
nificant for daughters who grew up living with both parents. On the other hand, the
coefficient on mothers’ rank is larger (but imprecisely estimated) for daughters who
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Gendered university major choice: the role of intergenerational...

grew up living with mothers only, even though the interaction term is not statisti-
cally significant.

In sum, the coefficient on fathers’ rank in the sample of sons is positive and statis-
tically significant independently of fathers’ status, but the effect size is significantly
larger when fathers have tertiary education. Sons’ choice is significantly associated
with mothers’ rank only if they grew up living with the mother only. This could be
explained by the higher intensity of contact with the mother (providing support for
the the relevance of direct transfers of resources other than genetic inheritance), and
by the fact that single mothers on average have higher status (providing support for
a direct transfer of resources).23 For daughters, the coefficient on mothers’ rank is
larger if the latter possess a tertiary degree, and if daughters grew up living in the
East or grew up living with the mother only, but the interaction terms are not statisti-
cally significant. In contrast, the significant effect of fathers on daughters disappears
for fathers without tertiary education and for daughters who grew up living with a
mother only. Taken together, these results indicate that parental status does indeed
matter for the correlation between rank in parental occupation and offspring’s major
choice. This suggests that the direct transfer of resources from parents to their chil-
dren constitutes a relevant channel for the correlation between gender-typicality rank
in parental occupation and gender-typicality rank in offsprings’ major.

5.2 Transmission of gender roles

Section 2’ stated that, in addition to a direct resource transfer, a second ‘indirect
channel’ is likely present if children choose majors that are unrelated to their par-
ents’ occupations and we still observe a significant association between gender typi-
cality in parental occupation and gender typicality in children’s majors. In such a
case, the possibility of direct resource transfers is much more limited, and therefore
a significant association can suggest that the transmission of gender roles plays a
role. Empirically, this can be tested by studying heterogeneous effects across those
children who choose majors that are related to the same field as their parents’ occu-
pations and those whose majors are unrelated to parents’ occupations.

To do so, it is necessary to map each major with an occupational field. The
appropriate mapping of parental occupational fields to groups of majors is in
many cases not obvious. Therefore, I use a classification developed for the
German Student Survey, which maps university majors to occupational fields
(see (Georg and Bargel, 2017)).>* The mapping is shown in Table 8. The table
shows that each of nine broad groups of university majors is mapped to one of
nine broad fields of occupations. The broader the groups, the more likely it is

23 The data confirms that single mothers have on average higher status as proxied by tertiary educational
level. As mentioned in Section *3.1°, information on parental occupation is reported by students, imply-
ing that students included in the sample know their father’s occupation even if they grew up living with
the mother only.

24 The German Student Survey (Studierendensurvey) is a survey of students at German universities con-
ducted by the research group on higher education at the University of Konstanz. It aims to provide infor-
mation on student orientations and the study situation, and has been conducted regularly since the 1980s.
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that fields are sufficiently distinct from each other so that the direct transfer of
resources is indeed blocked as a channel as good as possible. For example, all
university majors within natural sciences, mathematics, and computer science
constitute one group and are mapped to all occupations within the natural sci-
ences sector, such as laboratory assistants.

In addition to similarity of field, as demonstrated, direct resource transfer is
more likely if parents have a higher status. Therefore, I define a dummy variable
called ‘direct transfer mother’ which takes a value of 1 if the following two con-
ditions are met: the mother has tertiary education and the student chooses a major
that is in the same broad field as mother’s occupation, according to Table 8. The
variable takes a value of 0 otherwise. I define a dummy variable called ‘direct
transfer father’ in the same way.

Table 9 presents the results in which I interact mothers’ and fathers’ rank
with the ‘direct transfer’ variables. The table reports results for sons without any
controls (column 1) and with federal state fixed effects and individual level con-
trols (column 2), and for daughters without and with controls (columns 3 and
4, respectively). The coefficients on the interaction effects between parental rank
and the ‘direct transfer’ indicators are statistically significant and large in abso-
lute terms in all cases. The linear combination of estimates shown at the bottom
of the table indicates that in the cases in which ‘direct transfer’ occurs, there is a
positive and statistically significant same-sex association between rank of fathers
and sons, as well as between mothers and daughters. Moreover, there is a nega-
tive and significant opposite-sex association between mothers and sons, as well as
between fathers and daughters. The effects are quite large compared to the main
results reported in Section ‘4’. For example, for daughters who choose a major in
which direct transfer from the father occurs, a one percentile increase in fathers’
masculinity rank is associated with a 0.83 decrease in daughters’ femininity rank
in major.

In contrast, the coefficients on mothers’ rank and fathers’ rank are not statistically
significant in most cases. This means that in those cases where the ‘direct transfer’ is
blocked, mothers’ and fathers’ ranks are not significantly associated with offsprings’
choices. The only exception is the coefficient on fathers’ rank in the sample of sons.
In the full specification in column 2 it takes a value of approximately 0.06, sug-
gesting that in those cases where sons choose a major where the direct transfer of
resources is unlikely to occur, a one percentile increase in fathers’ masculinity rank
is associated with a 0.06 increase in masculinity rank in sons’ major.

Overall, the ‘direct transfer of resources’ channel seems to account for a large
part of the results. There is no direct evidence for the existence of an ‘indirect chan-
nel’ for the associations between fathers, and daughters and mothers and daughters,
as well as mothers and sons. However, a transmission of gender roles may still occur
within the group of students who choose a major closely related to parental occupa-
tion. Given the broad categories of the mapping of majors to occupations, the poten-
tial importance of this possibility should not be discarded. Moreover, findings sug-
gest that the transmission of gender roles is a relevant channel for the associations in
masculinity rank between fathers’ occupations and sons’ majors.
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Table 8 Mapping of occupations to university majors

University majors

Occupations

Humanities, social sciences, theology, languages

Social sciences, education, pedagogy, psychology
Legal studies
Economics and industrial engineering

Medicine, dentistry, veterinary medicine, phar-
macy

Natural sciences, mathematics, computer science

Engineering and architecture

Print media, electronic media, librarianship, foreign
languages (e.g. journalism, publishing, librarian-
ship)

Education and social services (e.g. nursery school
teacher, social service provider, youth services)

Administrative, legal, security (e.g. paralegal,
police, air traffic controller)

Commercial sector/trade/banking (e.g. administra-
tive assistant, actuary, trade association)

Health care, nursing, optometry, pharmacy (e.g.
medical assistant, medical technicians, opticians,
dental technician)

Natural science sector (e.g. chemical laboratory
assistant, laboratory assistant)

Technology, metallurgy, electronics, building, tim-

ber/lumber industry, IT (e.g. locksmith, mechanic,
electrician)

Agronomy, forestry, and nutritional science Nutrition, gastronomy/hotel, catering (e.g. baker,
cook, waiter); agriculture and home economics,
horticulture (e.g. gardener, florist, agricultural

manager)
Fine arts, music, theatre, film school Fine art, design, music sector (e.g. photographer,
interior decorator, coutourier)

Other disciplines Other occupations

Source: Georg and Bargel (2017)

6 Conclusion

Using data of a nationally representative cohort of first-year undergraduate stu-
dents in Germany, I examined whether femininity of mothers’ occupation and
masculinity of fathers’ occupation are related to whether their adult children
choose typically male or female majors at university, and if so, why.

The findings indicate that the gender-typicality rank in parental occupation
matters for students’ gendered university major choices. While the effect sizes
are modest, I identified a consistent and robust association despite only consid-
ering one specific aspect of parental behaviour. Results from quantile regres-
sions and heterogeneity analyses suggest that fathers in gender-atypical occupa-
tions can help break gender stereotypes and that the findings of the paper are at
least partially driven by sons and daughters who defy gender-stereotypical major
choices.

It is important to note that intergenerational transmission is not the same for
mothers and fathers: heterogeneity analyses by parental education showed that
fathers’ rank is significantly associated with sons’ rank independently of their
status but with daughters’ rank only if they have a tertiary degree. Mothers often
have less successful careers than fathers and lower levels of education; their
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Gendered university major choice: the role of intergenerational...

rank in occupation is only significantly associated with daughters’ rank under
certain conditions, and is not correlated with sons’ rank. These asymmetries
highlight the need to study both same-sex and opposite-sex intergenerational
correlations between mothers and fathers on the one hand, and daughters
and sons on the other hand. Much of previous research on intergenerational
transmission of income and education has focused solely on fathers (e.g.
Lefgren et al. 2012).

I identified two distinct channels through which these intergenerational cor-
relations can operate, a direct transfer of resources, and a transmission of gender
roles. Findings suggest that the transfer of occupation-specific resources from par-
ents to their children plays an important role and that a transmission of gender roles
explains at least some of the father-son associations.

The finding that a transmission of gender roles occurs predominantly between
fathers and sons is in line with the observation that despite the increasing number
of women entering male-dominated occupations, men continue to be reluctant
to enter into female-dominated occupations (England, 2010). Previous research
also suggests that male gender norms are more restrictive (Koenig, 2018). This
points to a shortcoming of existing literature on intergenerational transmission of
gender roles, where the predominant focus has been on women (e.g. (van Putten
et al., 2008; Morrill and Morrill, 2013; Fernandez and Fogli, 2009; Olivetti
et al., 2020)). In light of this, the finding that the positive association between
rank in fathers’ occupation and rank in sons’ major is primarily driven by fathers
and sons in less typically masculine occupations/majors is therefore especially
encouraging.

The results from this study cannot be interpreted in a causal way. Nevertheless,
some suggestive policy implications arise from the findings of this paper. First, the
relevance of parental occupation shows the importance of policies that address roots
of segregation that happen early in life through socialisation. One example is to
invest in educational programmes designed to encourage ‘atypical’ choices among
teenagers and to promote new role models, as showcased by initiatives such as
‘Girls’ day’ and ‘New pathways for boys’ in Germany (Bettio and Verashchagina,
2009). These initiatives intend to widen the occupational aspirations of girls and
boys. Results from this paper suggest that especially men in ‘gender-atypical’ occu-
pations may encourage boys to aspire to less typically male occupations.

Second, the interactive effect of parental status with masculinity/femininity in
parental occupation suggests that high-status parents may serve as role models inde-
pendent of whether they are of the same sex as their child. It also suggests that suc-
cessful role model identification is contingent on status and perceived desirability.

Third, while it is important to encourage women to enter highly paid STEM
fields, policy should also aim at changing men’s attitudes and encouraging them to
enter traditionally female-dominated fields. Results from this paper suggest that one
avenue could be to stimulate men’s interest in typically female fields by challenging
traditional stereotypes.

This paper has focused in detail on gender typicality in parental occupation, a
previously unexplored determinant of the persistence of gendered university major
choices in Germany. Future research could extend this in various ways. Specifically,
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the paper has focused on choice of major when entering university. It would be
interesting to study how gender typicality of parental occupation and entry to a
gender-typical major affect the probability to drop out, switch major, and success-
fully obtain a university degree. With regard to external validity, it is possible that
results are different among individuals with lower levels of education. Therefore,
future research could explore whether the intergenerational transmission and its
underlying channels are different when studying for example vocational education
choices. Moreover, findings from this paper suggest important non-linearities in
intergenerational associations. Future research could build on the rank measure used
in this paper by further modeling non-linear relationships in ways that do not impose
arbitrary cutoffs in what constitutes a gender-typical occupation or university major.
Finally, most papers, including this one, focus on one specific determinant of major
choice. Future research that considers the relative importance of different socialisa-
tion agents, including peers and teachers, would therefore be valuable.
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Table 11 Summary statistics

Men Women Total

Mean SD Mean SD Mean SD
Gender-typicality percentile rank in major 51.6 244 51.2 31.3 514 28.2
Dummy university of applied sciences (FH) 0.277 0.209 0.240
Dummy teaching degree 0.067 0.164 0.119
Age 20.5 1.2 20.2 1.5 20.3 1.4
Femininity rank of mother’s occup. 53.4 259 53.1 32.1 53.2 29.3
Masculinity rank of father’s occup. 42.8 23.6 43.2 29.3 43 26.8
Mother’s age 49.3 44 49.2 54 493 5
Father’s age 52.1 52 519 6.4 52 5.8
Mother inactive 0.187 0.167 0.176
Father inactive 0.007 0.010 0.009
Mother employed 0.711 0.736 0.725
Father employed 0.964 0.953 0.958
Mother lower secondary or less 0.146 0.158 0.152
Mother intermediate secondary 0.371 0.364 0.367
Mother upper secondary 0.174 0.178 0.176
Mother tertiary degree 0.309 0.301 0.305
Father lower secondary or less 0.180 0.193 0.187
Father intermediate secondary 0.258 0.252 0.255
Father upper secondary 0.125 0.138 0.132
Father tertiary degree 0.437 0.417 0.426
Ln median income in mother’s occup. group 6.4 2.8 6.6 3.2 6.5 3
Ln median income in father’s occup. group 8 0.7 7.9 0.9 8 0.8
Birth order: first born 0.377 0.377 0.377
Birth order: second or higher born 0.480 0.489 0.485
Birth order: only child 0.143 0.134 0.138
Grew up living w. biological parents 0.906 0.896 0.901
Grew up living w. mother only 0.064 0.066 0.065
Grew up living w. mother & stepfather 0.022 0.030 0.026
Grew up living w. other 0.008 0.009 0.008
Dummy Ist or 2nd generation immigrant 0.152 0.149 0.150
Dummy school at age 15 in East Germany 0.197 0.199 0.198

Survey weights used. Standard errors in parentheses. Levels of significance ***p<0.01, **p<0.05,
#*p<0.1. Mother/father inactive means that they have not been employed in the period between the birth
of the individual and the individual reaching age 15. Lower secondary school or less means Haupts-
chulabschluss or no secondary school-leaving certificate. Intermediate secondary means Mittlere Reife.
Upper secondary means general or subject-linked school-leaving certificate (Allgemeine Hochschulreife

or Fachhochschulreife). Source: NEPS-SC5
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