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Abstract
We study fields of study choices of students in Germany who hold
a university entrance permit. Fields of study choices of males and females are associated with different expected income earnings, making
this choice a relevant factor for explaining gender income segregation.
We use data from the German school-leavers panel 2008, featuring
data of 28,000 students in their last year of upper secondary education. We use nested logistic regressions to study the choices students
make out of up to 10 groups of options. We consider a broad range of
explanatory factors, including individual skills and grades, expected
income, preferences, gender, diverse household characteristics, and
several behavioural variables. In contrast to the vast majority of the
literature, we do not only consider a gender differences but interact
gender with other background factors. We find that diversity matters
indeed: choice patterns of women are different when controlling for
migration background and household characteristics.
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Motivation

A secondary school graduate’s choice about if and how to continue their
education has important implications for their labour market prospects.
There is considerable vertical and horizontal labour market segregation due
to students’ choices of tertiary education and field of study. Future increases
of female labour participation may come along with further segregation:
there is evidence of a trade-off between sectoral gender segregation on the
one hand and the raise of women’s employment (Bettio and Verashchagina,
2009). Understanding the reasons of this labour market segregation is
therefore of primary importance for researchers and policy-makers alike.
The importance of fields of study choices have already inspired growing
bodies of literature in the social sciences, most of which have been concerned
with European and US students. Thanks to a diverse range of empirical
studies, using diverse datasets and methodologies, important insights into
the determinants of fields of study choices of secondary school-leavers have
been gained.
The empirical literature has tested a number of hypothesized explanations stemming from different theoretical backgrounds, and different hypotheses have found empirical support. First, there is evidence that students’
abilities direct them into fields where they can rely on their comparative
advantage Ayalon, 2003; Bettio and Verashchagina, 2009. At the same
time, however, students’ self-assessment of their personal strengths and
weaknesses may be biased: Goetz et al. (2013) conducted an experimental
study with upper secondary school students (Gymnasium) in Germany and
found that female students reported lower perceived competence than male
students, despite having the same average grades in math.
Second, students seem to follow their preferences for different fields.
Third, it has been discussed to what extent students conform to social expectations, for example when girls do not go into professions perceived as male.
Fourth, several papers have studied if anticipated prejudice prevents certain
groups, such as women, from going into male-dominated fields.
The literature has focused on specific groups of students separately, for
example women or migrants, without providing direct comparisons. At
the same time, claims about factors influencing fields of study choices are
usually made in a generalizing way, without taking into account enough
that different mechanisms may matter for different people. In this paper,
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we analyze whether different determinants matter in different ways for
explaining labour market segregation of specific groups of students. In
particular, we study to what extent students of, say, women are shaped by
similar factors across all women, or if choices differ between women from
different socio-economic or ethnic backgrounds.
We use data from the German school-leavers panel 2008, featuring data
of 28,000 students in their last year of upper secondary education. We use
nested logistic regressions to study the choices students make out of up
to 10 groups of options. We consider a broad range of explanatory factors,
including individual skills and grades, expected income, preferences, gender,
diverse household characteristics, and several behavioural variables. We
find that expected income earnings are only significantly positive for boys
but not for girls. There is a possible self-confirmatory bias: self-perceived
field-specific skills are always important and labor market optimism is
correlated with studying more. Field feminization exerts opposed effects:
field feminization is negative for boys but positive for girls. Migrants behave
like students from richer families in that they prefer university studies to
vocational training and universities of applied sciences. These differences
could arise both from factors on the demand side of labour, such as direct
or indirect discrimination, and from the supply side, through people’s own
choices.
The paper advances the literature through addressing socio-economic
backgrounds, migration backgrounds and gender not only separately, but
also jointly. Other studies have typically focused on one of these factors
alone, usually without indicating explicit reasons to do so. Ayalon (2003) is
an exception when she argues that sources of gender-based inequality are
fundamentally different from those based on socio-economic background
and ethnic origin, because unequal educational achievements primarily
stem from lower participation rates in postsecondary schooling, whereas
girls obtain unequal labour market outcomes primarily as a consequence
of their fields of study choice. While we do not debate these differences
(see also descriptive statistics in section ??), we consider these different
factors together with potential interactions between them in mind. For
example, societal stereotypes that affect women’s career choices may be
intertwined with discrimination facing women from migrant backgrounds.
To consider these channels jointly, we analyse determinants of one vertical
moment of inequality - to proceed to university after secondary school or
not - and one horizontal moment of inequality - fields of study choices.
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Our results vindicate that intersectional perspectives of diverse channels of
discrimination and disadvantage are important to understand fields of study
choices in their specific social contexts.
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Background: Horizontal and vertical labour market segregation and income inequalities in Germany

Fields of study choices and expected incomes related with them are segregated to considerable degrees, both by gender and by socio-economic and
migration background.
According to data from the German Federal Statistical Office, the share of
female first semester students has slowly risen over the past years, but there
is still no gender parity with 48.2% in winter term 2016 (Destatis, 2018).Table 1 shows the gender distribution in different fields of students having
started their degrees in 2012 and 2016, alongside average earnings of job
starters in these fields from 2018. It is clear that females are overrepresented
in fields with lower expected earnings, with the exception of medicine.
Besides this horizontal gender segregation, there is additional vertical
segregation: while there is no gender parity among undergraduates, the
share of girls finishing upper secondary school has exceeded that of boys. In
2015, 54.3% of all school-leavers with a university entrance certificate were
female. In all other (lower) types of school and certificate - including those
with permit to enter applied science universities, and the group without any
certificate - males are overrepresented (Destatis, 2017).
Vertical segregation according to socio-economic background begins
much earlier than at the entry to university: many choices are pre-determined
with transitions from primary to lower secondary and from lower to upper
secondary. Upper secondary schooling (school years 11-12 or 11-13, depending on track) leads to a university entrance permit. Students who leave
school after 10 years - to work, or to do vocational training - cannot access
university without further additional preparatory trainings. In turn, some
lower secondary tracks are supposed to lead into vocational training rather
than into upper secondary schooling. The transition from primary school
into different tracks thus has important implications. At the same time, this
4

Table 1: Share of female students in different fields of study and average
incomes
Field of study

Share
of
females, 2016

Income of job
starters, 2018,
in Euro

Humanities
Agriculture, environmental
science and nutrition
Law, economics and social sciences
Mathematics and sciences
Medicine and life sciences
Engineering

0.67
0.58

34,700
40,900

0.57

45,100

0.47
0.66
0.23

47,600
48,850
51,350

Source: own table, based on Destatis (2018), Fachserie 11, Reihe 4.1 for
student numbers and Statista (2018) for income data. Income are average
gross earnings. Categories do not overlap exactly.

early transition is segregated according to socio-economic background and
migration history to considerable degrees. In 2006, 96% of all children of
parents with upper secondary schooling obtained at least this same level of
qualification (Bildungsberichterstattung, 2009).
These early disadvantages are mirrored in the composition of students enrolled in upper secondary school: in 2016, the majority of students enrolled
in a school leading to university entrance permit (Gymnasium) had parents
with a university degree. The share of students whose parents had no degree
or vocational training was below 10% (Destatis, 2017). Statistically, even
when controlling for socio-economic background, a family history of migration is an additional source of disadvantage (Bildungsberichterstattung,
2009). Correspondingly, the educational enrolment rate of young people
between 20 and 25 years (i.e. the age of tertiary education) is lower among
students with migration background, in particular those with Turkish family
backgrounds (ibid.).
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3.1

Methodology and data
Data

We use panel data from a representative survey of school-leavers (with a
university entrance permit) provided by the German Centre for Higher
Education Research and Science Studies (DZHW). The survey (Studienberechtigtenpanel follows school-leavers with a university entrance permit.
In this paper, we use the first wave, in which final-year students in upper
secondary schools are asked about their educational aspirations and plans
for the future.
Our dataset contains responses from 28.281 individuals, of which 53.8%
are female. Given that the share of females among all students who obtained
a university entrance permit in 2015 was 54% (Destatis, 2017), this corresponds well. 8% of our respondents were born outside Germany. About 12 %
speak German as well as a second language at home, 1.4% speak no German
in their families. On this basis, we consider among 8-13% of our sample to
have a migration background. According to microcensus data from 2011,
22% of all students attending Gymnasium in 2011 had a migration background widely defined (9.8% when second or third-generation students with
German citizenship are excluded).
Students enrolled in the last year of upper-secondary school are asked
what, if any, tertiary studies they are seeking for the next year (then the
subsequent waves of the panel followed these students in the following
years). Aggregating study courses by broad field of study, it emerges that
students have up to 10 options: no further education; vocational training; or
one of the following four fields within a university (Universität, henceforth
“uni”) or a university of applied sciences (Fachhochschule, henceforth “FH”)
program: humanities, social sciences, natural sciences, or life sciences. In
Germany, successful completion of some kinds of secondary school only
grants access to selected tertiary level study careers (e.g. from vocational
training to FH in the same field of study). For each student, we only consider
those options that are actually open to him or her.
Table 2 reports the number of students in our sample, by potential and
actual choice. The answers of 24,249 respondents are considered because
almost 14% of the sample did not answer to some crucial questions in the
survey. Among our respondents, 70.6% seek to achieve a general university
6

Table 2: Share of students by potential and actual choices
Nested choice

Field of study

Observations
(potential
choices)

Times actu- % of poally chosen
tential

No education/
don’t know

-

24,249

4792

19.8%

Vocational train- Vocational
ing
Humanities
Life Sciences
University
Social Sciences
Natural Sciences
Humanities
Life Sciences
FH
Social Sciences
Natural Sciences

24,249

6545

27%

18,620
18,610
18,668
18,645
24,144
24,134
24,192
24,169

2806
1321
2713
2532
475
215
1040
1810

15.1%
7.1%
14.5%
13.6%
2%
0.9%
4.3%
7.5%

Total

219,680

24,249

100%

Note: the choices that could potentially be made depend on the type of secondary school
in which students are enrolled.

entrance permit, and 27.7% seek a general entrance permit to universities of
applied sciences. The remaining 1.7% will obtain a limited entrance permit.

3.2

Method

We estimate students’ fields of study choice by a full information nested
logistic regression. This model relaxes (and allows us to test) the assumption of independence of irrelevant alternatives (IIA) typical of the simple
expected utility model, which experimental studies generally regard as unrealistic.1 The nested logistic does not need IIA because rather than assuming
independently distributed errors (such as conditional or multinomial logistic
models do) it allows for clustering similar alternatives into nests.
1 For

a demonstration of how this model can be derived under the assumption of utility
maximization, see Amemiya, 1985.

7

As shown in table 2, we consider as separate nests the options of no
further study, and of vocational training; the choices of field within university or university of applied sciences studies are assumed to be correlated
within a nest. Choosing not to study any further, together with being unsure
(“don’t know” voluntary answer) are our reference category. We consider the
following potential explanatory factors:
• classical utility maximization: field-specific skills and preferences,
school grades, and field-specific expected returns;
• individuals’ diversity: gender, migrant background, and family income;
• behavioral aspects: gender roles (feminization of the various fields),
and individuals’ optimism.
For a number of secondary school disciplines (German, English, mathematics, and vocational-related activities) students were asked how much
they found the respective courses stimulating, multifaceted, understandable,
and comprehensible. We aggregated the answers to obtain a measure of
students’ preference for these disciplines. In the subsequent analysis, we
abstain from positing unambiguous links between these three disciplines
and the various fields of study, and we estimate the impact of preference for
each discipline on the propensity to choose each field. For the skills involved
or required within each field, we use a question on students’ self assessment
on their relative skills in the social sciences, humanities, natural sciences,
life sciences, and craft skills.
Field-specific expected returns are considered in terms of expected income. The relevant data was obtained from (Glocker and Storck, 2014). They
provide income data for different university career choices, differentiating
men and women as well as general universities and universities of applied
sciences. Estimates are based on data from the German Micro Census.
Students reported their migrant background both by reporting their
nationality and their place of birth; in the following analyses we consider
the former, but results do not significantly change when using the latter.
Family income was not directly asked in the survey, so it was obtained by
factor analysis on the matrix reporting the tetrachoric correlations among the
answers to the following questions: if the student’s father has tertiary level
8

educational attainment, if the mother does, if the student considers family
finances an important factor in deciding whether to continue studying, if
s/he though about how to finance her studies, if s/he collected information
on financing higher education (through three possible channels), if s/he
discussed it with her parents, and if s/he expects them to contribute.
School grades were made comparable across school types by converting
them into centile of the empirical grade distribution for each school.
Finally, the feminization of the various fields is computed by considering
the share of women among full professors for each field of study; and students’ optimism was computed with respect to their labour market prospects.
Specifically, students were asked how easy, on a scale from 1 to 5, they think
it is in general to find employment after finishing studying, and separately
how easy it will be for them personally. Our measure of optimism is the
ratio of the two answers.
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Results and discussion

We run the nested logistic model on the whole sample and for boys and
girls separately. The main results are reported in tables 3 to 8. Since field
feminization and the expect income associated to each study field are highly
correlated, they could not be included together in the estimates due to
multicollinearity.
In all estimations, the standard errors within the nest grouping fields of
university studies, and within that grouping fields of university of applied
sciences (FH) studies, are positively correlated and the correlation coefficient is significantly different from zero. Accordingly, the IIA hypothesis is
rejected and the baseline model of expected utility maximization does not
apply.
As shown in figure 1, migrants seem to behave like the students from
higher socio-background families, preferring university studies to vocational
training and universities of applied sciences. A possible interpretation of this
finding is in terms of signaling, in so far as students of migrant background
who enroll in tertiary education could wish to clearly distinguish themselves
from other non-German residents in the country, by pursuing studies such
as the natural or social sciences that attach social prestige.
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Figure 1: Relevance of the individual-level variables in the choice process, odds ratios

Note: Full results are shown in tables 3 and 4.
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Figure 2: Relevance of the field-specific variables in the choice process,
odds ratios

Note: Full results are shown in tables 5-8.
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Labour market optimism induces students to continue studying, either in
a university or FH, rather than entering in vocational training. Furthermore,
as shown in figure 2 field-specific skills are positively associated with choosing a certain field both for boys and girls, as predicted by extant literature.
Since these skills are self-perceived, this finding and that on optimism may
denote a certain confirmatory bias on the side of students.
Finally, we find significant gender differences in the impact of field
characteristics on students’ choice. On the one hand, the coefficient of
expected earnings is only significantly positive for boys and not for girls,
that is, only boys seem to choose a certain field of study because of the
expected returns associated to it. On the other hand, field feminization
even exerts opposed effects: a negative one for boys, and a positive one
for girls. This last finding may be compatible both a pollution theory of
discrimination, whereby men do not wish to be in a profession where many
women are employed, as well as with the hypothesis that women may be
encouraged to follow role models of the same gender and/or wish to work in
an environment perceived to be women-friendly.
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Note: Nested tree structure is reported in table 2. Results including expected income and field feminization are reported separately due to multicollinearity.

Figure 3: Nested logistic regression on whole sample, odds ratios (includes feminization)
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Note: Nested tree structure is reported in table 2. Results including expected income and field feminization are reported separately due to multicollinearity.

Figure 4: Nested logistic regression on whole sample, odds ratios (includes expected income)
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Note: Nested tree structure is reported in table 2. Results including expected income and field feminization are reported separately due to multicollinearity.

Figure 5: Nested logistic regression on boys sample, odds ratios , odds ratios (includes feminization)
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Note: Nested tree structure is reported in table 2. Results including expected income and field feminization are reported separately due to multicollinearity.

Figure 6: Nested logistic regression on boys sample, odds ratios , odds ratios (includes expected income)
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Note: Nested tree structure is reported in table 2. Results including expected income and field feminization are reported separately due to multicollinearity.

Figure 7: Nested logistic regression on girls sample, odds ratios , odds ratios (includes feminization)
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Note: Nested tree structure is reported in table 2. Results including expected income and field feminization are reported separately due to multicollinearity.

Figure 8: Nested logistic regression on girls sample, odds ratios , odds ratios (includes feminization)
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Conclusion

This paper studies fields of study and labour market segregation of secondary
school-leavers in Germany, considering in particular the intersectional influences of gender, socio-economic and migration background. Our analysis
finds that different channel seem indeed to matter differently for different
people. This work in progress allows us to highlight the following results.
Expected earnings are only significantly positive for boys, not for girls.
Field feminization exerts opposed effects: negative for boys, positive for girls.
Migrants behave like students from richer families, preferring university
studies to vocational training and universities of applied sciences. This
finding is consistent with Kristen et al. (2008), who has emphasized that
students from families with a Turkish background appreciate university
studies more than vocational careers. Signalling may be at the origin of these
preferences.
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