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on Childlessness among Swedish and Austrian 
Women

Gerda Neyer, Jan M. Hoem, and Gunnar Andersson

9.1  �Introduction

Demographic research has long paid considerable attention to the connections 
between education and childlessness. For western countries it has regularly been 
shown that ultimate childlessness increases with a woman’s educational level (see, 
e.g., Berrington et al., or Kreyenfeld and Konietzka in this volume). Researchers 
normally focus on individual-level explanations for this pattern, and there are com-
peting interpretations of it. Economic theory holds that for women with more edu-
cation, motherhood entails increased opportunity costs: i.e., compared to less 
educated women, highly educated women lose more income and human capital by 
concentrating on motherhood and on caregiving tasks. As a consequence, econo-
mists expect childlessness to increase with a woman’s educational level (Becker 
1960; Cigno 1991). Some feminist demographers have argued that having more 
education provides women with more economic independence and personal auton-
omy, and that highly educated women are therefore less likely to marry than less 
educated women (Oppenheimer 1994). Since unmarried women are more likely to 
remain childless than their married counterparts, the share of women who are child-
less should be higher among those who are highly educated (Kiernan 1989; Blossfeld 
and Huinink 1991; Hobcraft and Kiernan 1995). Theories that focus on changes in 
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culture, values, and norms provide a third type of explanation. Researchers who 
take this perspective regard increasing childlessness as a consequence of a broaden-
ing range of life choices (van de Kaa 1996; Surkyn and Lesthaeghe 2004). They 
maintain that having more education offers women a wider spectrum of opportuni-
ties for organising their life, and that having children may thus become less impor-
tant than other options (Rindfuss et al. 1996). The life course perspective offers yet 
another type of reasoning to explain the same general pattern: i.e., that because they 
spend longer periods of time in education and start employment later, women post-
pone motherhood, possibly up to an age at which physical fecundity may be reduced. 
Thus, childlessness may be expected to be higher among women who spend longer 
periods of time in education (Rindfuss and Bumpass 1976; Gustafsson 2001; 
Kravdal 2001).

However, empirical findings on childlessness for the former communist coun-
tries of Eastern Europe call into question the assumption of a monotonic relation-
ship between educational level and childlessness. In these countries, women with 
more education do not necessarily have higher rates of childlessness than women 
with less education (Kantorova 2004; Kreyenfeld 2004). A similar conundrum is 
found in the Nordic countries (Andersson et al. 2009). Studies of the relationship 
between educational field and childlessness further complicate the picture. Findings 
for Sweden (Hoem et  al. 2006), Norway (Lappegård and Rønsen 2005), Spain 
(Martín-García and Baizán 2006), Greece (Bagavos 2010), the Netherlands (Begall 
and Mills 2012), Germany (Maul 2012; Rösler 2012), the U.S. (Michelmore and 
Musick 2014), and European countries in general (Van Bavel 2010) indicate that 
women who have been educated to work in the education or health sector are sig-
nificantly less likely to be childless than women who have been educated to work in 
other fields. In some cases the connection between educational field and childless-
ness is even stronger than the association between educational level and childless-
ness (Hoem et al. 2006; Van Bavel 2010).

We argue in this paper that a purely individual-level approach is not sufficient to 
resolve these apparent discrepancies. To find a valid explanation for the similarities 
and the differences in patterns of childlessness across educational groups and across 
countries, we need to take an institutional approach. We furthermore show that the 
demographic focus on family policies as the core institutional factor shaping child-
bearing patterns in highly developed countries is also not sufficient for explaining 
patterns of childlessness. We call for a comprehensive view of institutions that con-
siders the educational system, the labour market, and family and gender policies, as 
well as the interactions between these institutions.

Based on this reasoning, we compare the ultimate levels of childlessness of 
women born in 1955–1959 in Sweden and in Austria, according to their educational 
level and their educational field.1 While the institutions of Sweden and Austria are 
similar in a number of ways, there are also essential differences in the educational 

1 In this contribution we use the terms educational field, educational orientation, and type of educa-
tion interchangeably. The same applies to level of childlessness, rates of childlessness, and per cent 
childless.
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systems and in the labour market, in gender and family policies of the two countries. 
We contend that these differences have contributed to the marked differences we 
observe in the rates of childlessness among Austrian and Swedish women. To pro-
vide background information in support of this position, we briefly sketch in the 
following section the relevant country-specific aspects of the Swedish and the 
Austrian educational systems, and of the two countries’ labour market, gender, and 
family policies (Sect. 9.2). We limit the information presented to the period 1970–
1990s, when the women who were born in 1955–1959 were 15–40 years old, and 
were thus in their main childbearing years. In Sect. 9.3 we briefly describe the data 
and the methods we use in our analysis, and we present our main findings. We con-
clude the paper with our reflections on the possible institutional and individual-level 
explanations for our empirical results, and the implications of our findings for fur-
ther research (Sect. 9.4).

9.2  �Sweden and Austria – Institutional Commonalities 
and Differences

Because of their similarities and differences, Sweden and Austria are particularly 
suitable for a comparison of women’s childlessness according to educational attain-
ment. Both countries have small populations, a factor that influences their politics 
and policy formation process (Katzenstein 1985). Both have a long welfare tradition 
and can be regarded as strong welfare states in which social policies have had con-
siderable influence on social structures. Both countries have coordinated market 
economies with strong employment protections for workers and employees 
(Estévez-Abe et al. 2001; Hall and Soskice 2001). In the 1970s and early 1980s, the 
Austrian federal social democratic government looked to Sweden’s welfare state as 
a model in its efforts to modernise Austrian society (Hoem et al. 2001). The two 
countries have also undertaken similar family policy reforms. For example, both 
countries have introduced individual (rather than family-level) taxation, established 
legal equality between marital and non-marital children, legalised abortion in the 
first months of pregnancy, amended their parental leave regulations to increase 
women’s employment, and actively promoted gender equality in many areas of pub-
lic life. Moreover, in the late 1960s and early 1970s both countries reformed their 
educational systems to make higher education available to all social groups.

Despite these commonalities, the educational, gender, family, and social policies 
in Sweden and in Austria differ fundamentally in terms of their content and their 
aims. In political science, Sweden is classified as a proto-typical universalistic wel-
fare state whose public policies are designed to achieve greater social and gender 
equality (Esping-Andersen 1990; Korpi 2000). By contrast, Austria is seen as a 
proto-typical conservative welfare state whose policies are designed to preserve 
social status differentials and perpetuate gender inequality (op cit., Marten et  al. 
2012). These basic orientations permeate all of the policy areas relevant to 
childbearing.

9  Education and Childlessness: The Influence of Educational Field and Educational…
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9.2.1  �Sweden

Since the 1960s, Swedish labour market and social policies have actively promoted 
the integration of all adults into the employment system, and particularly of mothers 
with (small) children. Institutional day-care facilities for children of all age groups 
were gradually expanded to guarantee each child a place in public child care. As a 
consequence, for the past 50 years Sweden has been among the European countries 
with the highest public childcare coverage rates for children of all age groups 
(Bergqvist and Nyberg 2002; Neyer 2003). Maternity protection was replaced by a 
gender-neutral system of parental leave which grants both parents an individual 
right to paid parental leave. The (paid) leave was extended successively from 6 
months (1974) to 12 months (1989), and an extra non-transferable “daddy month” 
was added in 1995 to promote a gender-equal division of care (for details, see 
Duvander and Ferrarini 2010). Until the child’s eighth year of life, each parent has 
the flexibility to take this leave on a part-time or a full-time basis, continuously or 
in segments, or even as individual days. Parental leave may also be combined with 
periods during which the parent is attending (further) education. While on parental 
leave, each mother or father receives an income-dependent benefit which replaces a 
large percentage of his or her previous income. The income replacement rate was 
about 90 % in the 1970s and 1980s and was 80 % thereafter, up to a fixed income 
ceiling. In addition to making it easier for parents to combine employment and fam-
ily, Sweden has implemented comprehensive regulations to enhance gender and 
economic equality across all social groups. This includes the active promotion of 
equality in employment, wages and salaries, career advancement, professional and 
political representation, and education (Bergqvist et al. 1999).

The Swedish educational system is designed to be open, flexible, and supportive 
of social equality. It is oriented towards life-long learning (for details see Henz 
2001; Halldén 2008). To ensure that as many people as possible have access to 
higher education, the system does not channel pupils into segregated educational 
streams early in their educational career. It is also relatively easy for pupils to later 
revise their early educational choices. Swedish primary schools provide 9 years of 
compulsory comprehensive education for children between the ages of seven and 
16. The curriculum is largely the same for all pupils at this level. After primary 
school the majority of pupils enter (voluntary) upper-secondary education. If there 
is competition for places in certain upper-secondary programmes, the pupils’ grades 
determine which programmes they can choose from (Erikson and Jonsson 1996). 
For the cohorts born in 1955–1959, upper-secondary education still encompassed 
both 2-year and 3-year lines of education; the 2-year lines were converted into a 
3-year line in the 1990s. The focus of the 3-year line is on theoretical knowledge. 
After successfully completing upper-secondary school pupils are entitled to enrol in 
tertiary education. The focus of most of the 2-year (and now converted 3-year) lines 
is on occupational and semi-occupational training. However, to ensure that students 
have the opportunity to change to other lines of education, a large share of the 
coursework is in general subjects, while practical vocational training in firms makes 
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up only a small part of the course of study. By taking additional courses pupils in 
2-year lines could earn the 3-year qualification needed to enrol in the tertiary edu-
cational system (Halldén 2008). Since the 1970s, admission to tertiary education 
has been regulated by a numerus clausus. Standardised eligibility and admission 
regulations are applied to all tertiary programmes and to all levels (Erikson and 
Jonsson 1996). Tertiary education has three levels: (1) 2- to 3-year lines of study 
that mainly offer advanced vocational education, (2) lines of study of at least 3–4 
years that lead to a bachelor’s or a master’s degree, and (3) further studies that lead 
to a licentiate or a doctoral degree. The third level is intended to prepare the student 
for a scientific career.

Despite the selection process applied to upper-secondary-level and tertiary-level 
programmes, the Swedish educational system aims to equalise educational attain-
ment and reduce class differentials (Erikson and Jonsson 1996). It is flexibly organ-
ised, highly permeable, and has special procedures to allow for late entry into 
(higher) education. Interruptions in education, moves out of and back into educa-
tion, and changes in the educational line are always possible, and are often used. 
Individuals have a right to interrupt their employment to further their education. An 
extensive system of adult education and of active labour market policies facilitates 
and promotes (re-)education, training, and skill enhancement. Education is tuition 
free. A generous system of financial support, consisting of grants and loans, for 
individuals in higher education encourages and facilitates educational participation 
throughout the life course. This has resulted in high levels of educational participa-
tion and the widespread use of opportunities to earn new or improved qualifications 
on a flexible basis (Tesching 2012).

9.2.2  �Austria

Austria has remained a conservative corporatist welfare state in spite of the reforms 
of the 1970s and early 1980s (Neyer 2003; Obinger and Tálos 2010). The education, 
employment, and welfare systems are not aligned as closely with the equality prin-
ciples as the Swedish systems are. Austrian labour and social politics have focused 
more on securing the branch- and occupation-specific rights of workers and employ-
ees and on supporting the male breadwinner model than on ensuring the gender-
equal integration of women into the labour market or on reducing gender, social, 
and economic inequality (Biffl 1997). Fertility-related family policies were designed 
to make it easier for mothers to leave the labour market and focus full-time on car-
ing for their children. Until 1990, parental leave lasted until the child’s first birthday, 
and was for mothers only. In 1990, parental leave was extended to the child’s second 
birthday, and restricted options for part-time leave and father’s leave were intro-
duced. Under a 1996 amendment 6 months of the parental leave were reserved for 
fathers. During the leave, previously employed mothers and fathers received a low, 
flat rate benefit which was independent of their previous income, but dependent on 
their partnership status. Because of the low benefit level and the complicated 
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regulations on part-time work and on how the leave could be split between the 
mother and the father, parental leave was almost exclusively taken by women as 
full-time leave (Hoem et al. 2001; Neyer 2010).2 Until recently, there were very few 
childcare places for children under age three or for children of school age (Statistik 
Austria 2014: Table 19). Thus, many women leave their job after taking parental 
leave or interrupt their employment for several years.

The Austrian school system has three distinct features: the early streaming of 
pupils into a complex set of educational paths, the “dual system” of apprenticeship 
and its separation from the main educational system, and the limited options for 
revising previous educational choices. As in Sweden, compulsory education in 
Austria lasts 9 years. However, in Austria the common primary school lasts only 4 
years, up to the age of ten. Thereafter, the educational lines separate, with pupils 
being channelled into an upper level of primary school or a lower secondary school 
(Hauptschule), both lasting 4 years; or into an 8-year high school (Gymnasium) 
with a lower-secondary and an upper-secondary level. Pupils’ grades determine 
which type of school they can attend. To attend a Gymnasium, the pupils of our 
cohorts also had to pass an entrance exam. The Gymnasium and the Hauptschule are 
further subdivided. In the Hauptschule the pupils are grouped according to educa-
tional attainment (usually grades). In the Gymnasium pupils have to choose a spe-
cific subject line for their upper-secondary level education, such as a concentration 
on humanities, natural science/mathematics education, or home economics.

Pupils who have completed the Volksschule or Hauptschule or who have left the 
Gymnasium after completing its lower-secondary level have several options for 
continuing their education: (1) They can go on to a vocational middle school 
(berufsbildende mittlere Schule), which generally lasts 3–4 years and offers both 
vocational and general courses. (2) They can choose an apprenticeship (Lehre), 
which usually takes 3 years. The programme consists primarily of vocational train-
ing in firms, complemented by occupation-specific theoretical education in special 
vocational schools (“dual system”). Apprenticeships are not integrated into the 
“regular” educational system.3 (3) Pupils with good grades can transfer to an upper-
secondary high school (Oberstufenrealgymnasium), which is a Gymnasium that 
only offers the upper-secondary level.4 (4) Pupils can transfer to a vocational upper-
secondary high school (Berufsbildende höhere Schule) that takes 5 years to com-
plete, and that offers vocational training together with a programme of general 

2 In 2002 a 3-year childrearing benefit for all mothers (or fathers) replaced the 2-year parental leave 
benefit for working mothers (or fathers). The regulations were subsequently amended several 
times, so that parents can now choose between five different variants of payment length with four 
flat rate benefits and one income-dependent benefit. The longest variant is the most popular one, 
and fathers on leave are still a minority (for details, see Marten et al. 2012).
3 Unlike the general school system, which is under the auspices of the ministry of education, educa-
tion for apprentices is governed by the ministry of economic affairs and the social partners, particu-
larly the regional economic chambers (Graf et al. 2012).
4 In principle, a pupil can also transfer to the upper-secondary level of a Gymnasium, but due to the 
different curricula in the Hauptschule and the lower-secondary level of a Gymnasium, this is rarely 
done.
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education equivalent to that of the upper-secondary level of a Gymnasium. (5) 
Pupils who do not make use of any of the options above can attend a 1-year poly-
technical school that offers a preparatory vocational education programme. Upon 
completion of the Gymnasium, the Oberstufenrealgymnasium, or the berufsbil-
dende höhere Schule students take a special maturation exam (Matura). After earn-
ing their Matura qualification, students can enrol in a tertiary education institution 
(a university or a post-secondary vocational college).

Austria has an open university system. Most tertiary education programmes have 
no numerus clausus, entrance exams, or other selection processes; and students are 
free to choose any line of study (irrespective of their Matura grades). There are also 
no formal restrictions on doctoral studies. Universities do not charge tuition, and 
students may qualify for financial support in the form of a non-repayable scholar-
ship, depending on their own and their parents’ income. While there have been 
efforts to provide special scholarships to former students to resume their studies, 
these programmes have been less systematically developed in Austria than in 
Sweden.

Having the Matura diploma is an important pre-requisite for many subsequent 
educational options. Not only does it open the way to tertiary education; it is also a 
precondition for many kinds of qualified work, particularly in the public sector. The 
Matura thus serves as a marker that keeps educational groups and classes apart. 
Individuals who have completed a course of study that did not finish with the Matura 
have the option of attending special schools or programmes which prepare them for 
taking the Matura examination. Individuals may also be admitted to specific lines of 
tertiary education without having earned the Matura, provided they can prove (e.g., 
based on their employment history) that they have the qualifications for the chosen 
line, and pass a special admission examination. However, the availability of prepa-
ratory courses for the Matura (outside of high schools) or for the special admission 
examination varies from region to region, and taking them often involves consider-
able effort and cost.

9.2.3  �Sweden and Austria – A Comparison of Their 
Institutions

There are certain aspects of the Swedish and the Austrian institutions that should be 
highlighted here because they appear to have especially strong effects on the rela-
tionship between education and childlessness:

First, the Austrian educational system segregates pupils at an early age, and is 
not organised with the purpose of giving as many people as possible access to higher 
education. This is mirrored in the distribution of Swedish and Austrian women born 
in 1955–1959 across educational levels (Table 9.1). In Austria, 31 % of all women 
in these birth cohorts have completed no more than compulsory education. In 
Sweden the corresponding figure is as low as 17 %. Conversely, 80 % of the Austrian 

9  Education and Childlessness: The Influence of Educational Field and Educational…



190

women have no upper-secondary (Matura), post-secondary, or tertiary education, 
while in Sweden the corresponding figure is 53 %. Only 13 % of the Austrian 
women of these cohorts have completed post-secondary or tertiary education, while 
among Swedish women the corresponding figure is 33 %.

Second, in Sweden vocational education is integrated into the educational sys-
tem. It prioritises the transmission of general, “transportable” skills over occupation-
specific vocational training. A considerable share (30 %) of vocational education is 
at the tertiary level (Culpepper 2007). Having transportable and higher-level skills 
makes it easier to move between the various lines of study, and facilitates occupa-
tional mobility in the labour market (Estévez-Abe et  al. 2001). By contrast, the 
Austrian apprenticeship system is largely segregated from the general school sys-
tem (Graf et al. 2012). It offers a high level of occupation-specific vocational train-
ing, but little general, non-occupation-specific or transportable coursework. Thus, 
pupils in Austria have difficulties moving from an apprenticeship to a general course 
of study or switching between apprenticeships. Only 4 % of vocational education is 
offered at the tertiary level (Culpepper 2007). On the other hand, having firm-based 
training, which tends to be high-quality and standardised, can greatly ease a pupil’s 
transition from school to work. As a consequence, unemployment rates among 
young people, and particularly among those who complete apprenticeships, have 
been much lower in Austria than in Sweden (Lindahl 2011; Lassnig 2013).

Third, the Swedish educational system is oriented towards life-long learning, and 
therefore provides a broader spectrum of flexible options for participating in educa-
tional programmes, for leaving and re-entering education, and for earning new qual-
ifications or enhancing existing qualifications over the life course. Austria has a 
more closed system, and limits participation in education to children and young 
adults to a much greater extent than Sweden.

Fourth, the Swedish school system is oriented towards promoting class and gen-
der equality, and towards minimising corresponding differentials. Despite this aim, 

Table 9.1  Distribution of Swedish and Austrian women born in 1955–1959, by educational level

Sweden Percentage Austria Percentage

Compulsory schoola 16.6 Primary Schoolb 31.3
Upper-secondary school, 2 years 36.0 Apprenticeship 27.1

Vocational middle school 20.7
Upper-secondary school, 3 years 14.7 Gymnasiumc 7.9
Post-secondary vocational college; 
shorter university

20.6 Post-secondary vocational 
college

6.2

University leveld 12.1 Universitye 6.7

Sources: Neyer and Hoem (2008) and Neyer (2009)
Note: 
a Comprehensive school up to age 16
b Primary school, lower-secondary school (Hauptschule), poly-technical school (up to age 15)
c Gymnasium proper, upper-secondary high school (Oberstufenrealgymnasium), vocational high 
school (berufsbildende höhere Schule)
d University, upper tertiary and research degree
e University, all levels of completion

G. Neyer et al.
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levels of sex segregation by field of education have remained high (Jonsson 1999). 
Sex segregation is even more pronounced in Austria, where special educational 
lines directed at women were maintained for much longer than in Sweden. Almost 
one-third of all of the women who attended the Gymnasium in the 1970s and early 
1980s, and more than half of all of the women who attended a vocational middle 
school or enrolled in an apprenticeship, were in an educational stream in which 
almost all of the pupils (95 %) were female. These streams had curricula with 
gender-stereotypical content oriented towards family work (Lassnig and Paseka 
1997).

Finally, Austrian family, social, and labour market policies have been designed 
to encourage women to leave the labour force when they have children. Yet employ-
ment protection, social security rights and benefits, and opportunities for promotion 
in the labour market have largely been tied to having an uninterrupted (and mostly 
full-time) career. By contrast, Sweden has more consistently pursued policies aimed 
at helping both parents balance family and work, and at ensuring that men and 
women have equal career opportunities throughout the life course.

We might expect to find that such national differences influence the connection 
between educational attainment and childlessness. In particular, we would expect to 
observe that rates of childlessness are higher in Austria than in Sweden, simply 
because it is harder to have children and pursue employment in Austria. On the 
other hand, we might also expect to find that childlessness rates are lower in Austria 
than in Sweden because of the large share of highly educated women in Sweden and 
the prevalence of feminised educational fields in Austria. Moreover, it is not clear 
whether women with similar educational paths in the two countries have similar 
levels of childlessness. Rates of childlessness among women with all types of edu-
cation may differ between the two countries because of institutional differences. But 
if we assume that preferences are more important than institutional conditions, we 
would expect to observe the same levels of childlessness by educational field in both 
countries. In the following chapters, we investigate these assumptions by analysing 
childlessness by educational field and educational level in greater detail.

9.3  �Childlessness According to Educational Field 
and Educational Level in Sweden and in Austria

For our empirical investigation we make use of Swedish register data and of Austrian 
census data.5 Both provide individual-level information. We concentrate on the 
cohorts born in 1955–1959, because at the point in time when we carried out our 
analyses this was the “youngest” cohort for whom we could get data that allow us 
to determine whether women were childless at the end of their reproductive years 
(age 40 or above). The Swedish data are extracts from the country’s national educa-

5 For details of data content and data handling, see Hoem et al. 2006; and Neyer and Hoem 2008.
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tional and population registers. The educational register contains data on all of the 
levels of education by field that each woman completed up to 1998. The population 
register lists all births through 2002. For Austria, we used the national census of 
2001. It contains (self-reported) information on each woman’s field and highest 
level of education, and on her births. For both countries, our datasets contained the 
entire resident female population; the datasets were large enough to allow us to also 
study the ultimate levels of childlessness among women who had chosen educa-
tional lines with comparatively few graduates. We combined the roughly 2600 
Swedish and 650 Austrian educational fields into 60 educational groups for each 
country.6 The groups largely correspond to the International Standard Classification 
of Education (ISCED) of 1997. This process made our Swedish and Austrian edu-
cational groups generally comparable.7 Because of the differences in the educa-
tional systems, the levels of education were not harmonised. In particular, Sweden 
does not have the Austrian differentiation between vocational middle school 
(berufsbildende mittlere Schule) and apprenticeship (Lehrberuf). Conversely, the 
Austrian data contained no differentiation of degrees at the tertiary level, while the 
Swedish data allow us to make this distinction.

9.3.1  �Educational Field and Childlessness

In Figs. 9.1 and 9.2 we present the percentages of women who were childless (at 
ages 40+ and of the cohorts 1955–1959) in Sweden and in Austria according to their 
educational orientation and educational level. In both countries, women who were 
educated to work in the education or health care sector are less likely to be childless 
than women with other types of education. In Austria, only women with an educa-
tion in agriculture have lower rates of childlessness than women who were educated 
to work in the education or health care sector at all educational levels. On the whole, 
women who were educated to work in the education or health care sector are not 
only less likely to be childless than other women with the same level of education 
but in a different field; they are also less likely to be childless than women who were 
educated in a different field but at a lower level. For instance, Austrian women with 
a post-secondary degree that qualifies them to teach in primary and lower-secondary 

6 Austria has many more educational fields than these 650, but in many of these fields not a single 
woman from the cohorts born in 1955–1959 had completed a course of study. The smaller number 
of educational fields in our Austrian data reflects the strong concentration of women in a select 
group of educational fields.
7 There were a few types of education in Sweden (e.g., library science and law enforcement) that 
did not exist (in a similar and recorded form) in Austria, and vice versa (for example, tourism stud-
ies are common in Austria, but there was no corresponding category in our Swedish data). We 
chose to retain educational fields in our analysis if they had been chosen by a sufficiently large 
number of women; or if their inclusion contributes to our understanding of the connection between 
education and childlessness, even if they were present in the data of only one of the two 
countries.
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schools (Volks- und Hauptschule) are less likely to be childless (16 %) than women 
who had completed an apprenticeship in the beauty business, in the insurance or 
bank sector, or in book selling; or women who completed high school (Gymnasium) 
or who earned an upper-secondary vocational diploma that qualifies them to work 
in the textile or chemical industry, in communication technology, or in tourism. We 
get similar results when we compare the childlessness rates of women who were 
educated to work in the health care sector with the childlessness rates of women 
who were educated in a different field.

In Sweden, we see much larger differentials in childlessness than in Austria 
between women who were educated to work in the education or health care sector 
and women who were educated in other fields, even if they spent less time in educa-
tion. Thus, Swedish women with a tertiary education that qualifies them to teach 
home economics or pupils with special needs (14 %) or to practice medicine as a 
medical doctor (14 %) have the same level of childlessness as women who left 
school after the compulsory minimum, or who left after earning a 2-year upper-
secondary qualification without any particular vocational education.

By contrast, women who were educated in journalism, the social sciences, the 
humanities, theology, or the fine arts have high rates of childlessness in both 
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Fig. 9.1  Per cent childless in the birth cohorts 1955–1959, by educational level and educational 
field (Sweden) (Source: Hoem et al. 2006)
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countries. A woman who was educated in one of these fields (e.g., as artist or histo-
rian) is more likely to be childless than a woman with an education degree in the 
same field of study (e.g., as arts teacher or history teacher). Similarly, women who 
studied in fields closely aligned with the humanities, such as book selling (in 
Austria) or library science (in Sweden), are much more likely to be childless than 
women who were educated in other fields at the same level.

9.3.2  �Educational Level and Childlessness

In both Sweden and Austria, the cohorts of women born in 1955–1959 have the 
same ultimate level of childlessness; namely, 15.7 %. This is somewhat surprising 
since we would expect to see different levels of childlessness given the institutional 
and educational differences in the two countries. However, national differences 
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become evident when we take the level of educational attainment into account. If we 
only consider the three most commonly used educational levels – namely, compul-
sory education, secondary education, and tertiary education – we see no marked 
differences in childlessness between these three groups in Sweden, although the 
highly educated women tend to have their children later than less educated women 
(Fig. 9.3). Even more surprising is the finding that women with only a compulsory 
education have a slightly higher level of childlessness (15.8 %) than the most edu-
cated women (15.0 %) (Andersson et al. 2009).

In Austria, differences in rates of childlessness by education do not level out over 
the life course of women. The gap in the childlessness rates of women with only a 
compulsory education (13.0 %) and women with a tertiary education (23.2 %) was 
ten percentage points. When we use more refined groups of educational attainment 
(Fig. 9.4), the differences in the patterns in the two countries become even more 
striking. In Sweden, there are hardly any differences in rates of childlessness 
between women at the various levels of attainment below the advanced university 
levels. Only women with a master’s degree (19 %) and women with a licentiate or 
doctorate (25 %) have higher rates of childlessness than other educational groups, 
but the rate of childlessness among these very highly educated women is still much 
lower than the rate among all tertiary-educated women in Austria (29 %). While in 
Sweden only women with the highest educational attainment are more likely than 
other women to remain childless, in Austria rates of childlessness are elevated even 
among women who have an upper-secondary school qualification (Matura). One-
fifth (22.2 %) of the women for whom the Matura is their highest level of education 
remain childless; this rate is eight percentage points higher than the rate among 
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Austrian women who completed vocational middle school or an apprenticeship, and 
eight percentage points higher than the rate among Swedish women with the same 
educational attainment. As Figs. 9.1, 9.2, and 9.4 show, childlessness increases 
more strongly with educational level in Austria than in Sweden. There seems to be 
a clearer differentiation by educational attainment in Austria at each level of attain-
ment, with the Matura being the boundary between women with average levels of 
childlessness and those with much higher levels of childlessness.

The distinctly higher rates of childlessness among Austrian women with an 
advanced education than among the corresponding Swedish women can be seen in 
Table 9.2. In the table, the childlessness rates of select groups of Swedish and 
Austrian women with equivalent education (level and field) are presented. The pat-
terns of childlessness among women who were educated to work in the education or 
health care sector most clearly demonstrate the fundamental differences between 
Austria and Sweden. At each level of education, Austrian women with this educa-
tional background are more likely to be childless than similar women in Sweden, 
even though some of the requirements for these educational levels are higher in 
Sweden than in Austria (e.g., for kindergarten/pre-school teachers). The most obvi-
ous differences are among women at the university level. More than one-quarter of 
all Austrian women with a university-level degree in education or health are 
childless at age 40. Their childlessness rate is more than ten percentage points 
higher than that of Swedish women with the same educational background, and ten 
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percentage points higher than that of Austrian women who were educated in the 
same field but at a lower level of attainment.

There are similar differentials by educational attainment in other areas of educa-
tion, such as in fields of education that prepare women to work in the textile, leather, 
or clothing industries; in hotels and restaurants; in tourism, or in social work. For all 
of these fields the fraction of Austrian women who are childless increases from 
around 10 % among women who have completed an apprenticeship, to 15–18 % 
among women who have a vocational middle school qualification, and to 25 % 
among those who have a higher vocational school qualification. In Sweden childless-
ness also increases with educational level, but this relationship is less strong than the 
relationship between educational field and childlessness (Hoem et al. 2006).

In some areas of education, the results for Austria and Sweden diverge from our 
initial expectations. This is particularly the case for work in the hotel and restaurant 
sector, in home economics, or in agriculture. Swedish women who were educated in 

Table 9.2  Childlessness of select groups of women by educational field and level in Sweden and 
Austria (per cent childless, women born 1955–1959)

Austria Sweden

Education
Pre-school teacher child carers 13.5 11.0
Primary school teacher 16.5 10.3
High school teacher 29.1 17.3
Health
Midwife 10.6 6.4
Nurse 14.5 13.0
Medical doctor 25.4 15.9
Education without Matura/ 2-year upper-
secondary education
Beautician/hairdresser 12.7 9.6
Textile specialist 10.6 13.9

  Apprenticeship 9.3
  Vocational middle school 15.2
Hotel/restaurant business 12.7 22.4
  Apprenticeship 11.7
  Vocational middle school 17.9
Home economics 11.4 21.6
Agriculture 7.4 15.5
University
Social sciences 37.3 32.9
Theology 33.9 30.9
Humanities 33.1 30.4
Psychology 32.5 32.7
Technical university/natural sciences
Engineers/technical professions 14.6 19.0
Natural sciences 26.2 22.0

Source: Hoem et al. (2006) and Neyer and Hoem (2008)
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these fields are considerably more likely to be childless at age 40 than their counter-
parts in Austria (Table 9.2, Neyer and Hoem 2008). It is not clear why this is the case. 
These differences may be attributable to the number of women who pursue these 
courses of study, or to the structure or nature of the occupations associated with these 
courses. For instance, more than twice as many women in Austria as in Sweden fin-
ished a middle-level certificate that qualifies them to work in the hotel and restaurant 
industry. The hotel and restaurant sector is much larger in Austria than in Sweden, 
and the vast majority of businesses are small and family-owned. Thus, many Austrian 
women work in their own family business. In Sweden, an education in home eco-
nomics prepares students to administer large (institutional) households, while in 
Austria education in home economics aimed at preparing women for housekeeping 
and motherhood. An apprenticeship or vocational middle school qualification with 
an agricultural orientation is also three times more common in Austria than in 
Sweden, and these courses often cover home economics, as well.

As we mentioned above, the rates of childlessness among women educated in the 
humanities, arts, psychology, and theology are similar in Austria and Sweden. The 
low rates of childlessness in both countries among women who have a university 
degree in engineering are surprising, particularly as in Austria these women have 
the lowest rates of childlessness among all university graduates (15 %); even lower 
than those among women in the same field but with a lower qualification, and con-
siderably lower than women with a degree in the natural sciences. (Fig. 9.2 and 
Table 9.2).

9.4  �Education and Childlessness: Discussion 
and Conclusions

The differences and the similarities in the patterns of childlessness in Sweden and 
Austria lead us to ask the question of what factors produced them. The present 
investigation cannot give a definitive answer, because the available data only con-
tain information about whether a woman is childless, and not about the determi-
nants of childlessness. Nevertheless, we will outline what we believe are the most 
important potential determinants, with a focus on institutional aspects, especially on 
the educational system, the links between education and labour market, as well as 
on the role of individual choice and self-selection.

9.4.1  �Educational System and Childlessness

As we have outlined, the Austrian and Swedish educational systems have very dif-
ferent goals and structures. The Swedish system is oriented towards promoting the 
educational advancement of each individual throughout her/his life course. A 
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woman therefore has the flexibility to arrange her educational career so that it fits 
with her other life goals, including having children. It appears that women often 
make use of this flexibility: in almost one-third of the 60 types of educational fields 
we analysed, women completed their (final) educational qualification after the birth 
of their first child (Hoem et al. 2006). More than half of these women were educated 
to work in the education or health sector, or in another public sector. From the data 
we have available, we cannot conclude whether it is easier to combine motherhood 
and education in these fields than in others, or whether the effect we see is attribut-
able to re-education or to continued education after the arrival of the first child. 
Tesching (2012) showed that in Sweden childless women are twice as likely as 
mothers to change their educational field. She also showed that mothers who were 
educated in a female-dominated field that leads to stable employment with strong 
job protections, mostly in the public sector (e.g., education, health care, and wel-
fare), have much lower risks of changing their field of education than mothers in 
general and/or mothers who were educated in another field. The risk of pursuing a 
course of study in another field after becoming a mother is very high among women 
who were educated in the humanities, the social sciences, journalism, law, and the 
fine arts and media (Tesching 2012). These findings suggest that women who were 
educated in these fields find it difficult to continue to work in their chosen occupa-
tion after they have become a mother. The findings also indicate that the flexibility 
of the Swedish educational system, which offers women the option of continuing 
their education later in life or of retraining for a job that can be more easily com-
bined with raising children, explains at least in part the lower rates of childlessness 
among Swedish women with specific educational backgrounds and higher educa-
tional attainment.

By contrast, as we have noted repeatedly, the Austrian educational system is 
closed, and is organised in a rather fixed sequential order in which education pre-
cedes employment and family formation. Thus, the educational system does not 
accommodate childbearing. For instance, for apprentices (of our cohorts) who were 
pregnant or had a child, the maternity and parental leave regulations in the work-
place were not coordinated with the rules for vocational school attendance. As a 
consequence, it was often impossible for female students to complete their appren-
ticeship if they became pregnant and had a child. At all levels of education, the only 
way for most women to avoid dropping out was to postpone motherhood until they 
had completed their desired level of education.

Overall, our results suggest that a flexible educational system is more conducive 
to parenthood than a closed system: it seems to reduce childlessness among women 
with long courses of study, as becoming a parent does not threaten the student’s 
possibility to take her final examinations. It allows women (and men) to adapt their 
educational field to the demands of childrearing, and it makes it easier for them to 
update their qualifications following interruptions. It can therefore reduce the risk 
that women will remain childless for educational or occupational reasons.
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9.4.2  �Education and Labour Market

The outcomes of our investigation lead us to believe that the ways in which educa-
tion and the labour market are intertwined may influence childbearing behaviour. 
All of these connections are underpinned by family and gender policies. On the 
basis of their findings for Swedish women Hoem et al. (2006) identified five clusters 
of education, each of which is connected to specific labour market and occupational 
areas. They analysed how each of these clusters leads to a different level of child-
lessness. The results were later partly confirmed in a cohort study for Norway by 
Rønsen and Skrede (2010). With our Austrian data, we can check whether the clus-
ters hold for a conservative welfare state, as well.

�Educational Fields of Study That Lead to Jobs in the Public Sector

In both Sweden and Austria, educational fields that prepare students to work in 
education, health, social work, and law often lead to jobs in the public sector. In 
both countries, the public sector offers increased job protection, a more stable and 
secure income, and better parental leave conditions than the private sector. We 
would therefore expect to find that women who were educated in fields that lead to 
jobs in the public sector have lower levels of childlessness. However, we find that, 
first, childlessness rates are lower only among women who are educated to work in 
female-dominated occupations in the public sector, such as education, health, and 
social work; whereas women who were educated to work in more male-dominated 
public sector areas – like law (Austria and Sweden), law enforcement, and library 
science (Sweden) – do not have childlessness rates that are much lower than those 
of other women with the same level of education (see also Ohlsson-Wijk 2015). 
Second, Austrian women with an upper-secondary (Matura), post-secondary, or ter-
tiary degree in educational fields that lead to female dominated jobs in the public 
sector (such as a degree in high school education) are more likely to be childless 
than we would expect. This may be in part because for our cohorts, tenure and 
careers in the public sector were tied to uninterrupted, full-time employment. Taking 
parental leave or moving to a part-time schedule was incompatible with these 
requirements.

�Fields of Education That Lead to Feminised Occupations in the Private 
Sector

Many fields of education lead to jobs in private sector industries in which most of 
the employees are female: e.g., the food production industry, the textile industry, 
business administration, personal services (such as the beauty and hairdressing 
business), and the hotel and restaurant industry. In both Austria and Sweden, women 
with these educational backgrounds are rarely childless, although there are some 
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differences in childlessness rates between the countries (see Figs. 9.1 and 9.2). It 
appears that Swedish women are more likely to be childless if they are educated to 
work in an occupational field with high levels of employee turnover and with non-
standardised working hours, such as the hotel and restaurant industry; and they are 
less likely to be childless if they are educated to work in sectors with more stan-
dardised working conditions. In Austria these relationships seem to be inverted. 
One reason for this difference could be that in Austria jobs with standardised work-
ing conditions usually have higher social status, better working conditions, and 
higher wages. We generally find that Austrian women with educational backgrounds 
that lead to occupations with these characteristics are more likely to be childless 
than women who were educated to work in occupations with lower levels of social 
prestige and professional gratification.

�Gender-Mixed Lines of Education with Little Occupational Specialisation

In both countries childlessness rates are above average among women who chose a 
gender-mixed line of education without a specific occupational profile. This cate-
gory includes women who left the educational system after primary school or after 
a general upper-secondary education without a vocational specialisation. It also 
includes women with a (non-education) degree in the humanities, fine arts, or gen-
eral social sciences. Women who have completed educational lines with no specific 
vocational qualifications tend to find it harder to enter the labour market than women 
who chose an occupation-specific field of education (Korpi et  al. 2003; Lassnig 
2013). These uncertainties seem to discourage childbearing.

�Gender-Mixed Lines of Education with a High Degree of Occupational 
Specialisation

A broad spectrum of educational lines are assigned to this category, including prep-
aration to work in secretarial and administrative occupations, and in sectors such as 
banking and insurance, business administration, business economics, law, journal-
ism, and tourism. These women have been educated for jobs with very different 
employment prospects, career paths, income levels, and degrees of occupational 
feminisation. In both countries, women with these educational backgrounds have 
higher rates of childlessness than comparable women with other educational back-
grounds. We assume that women who work in an occupation with a balanced gender 
distribution face more competition from men and greater (direct or indirect) dis-
crimination at work than women in a more female-dominated occupation, and that 
these factors may discourage them from having children.
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�Male-Dominated Lines of Education

Male-dominated educational lines frequently provide students with the skills needed 
to work in the private sector, such as in occupations related to engineering, technology, 
and the natural sciences. Women who are educated in these fields face greater difficul-
ties in entering the labour market than women with other educational backgrounds: 
specifically, they tend to have a longer job search after completing their education, 
fewer secure job offers, and fewer opportunities to maintain their employment (Smyth 
2003). Contrary to expectations, we find that women who were educated in a male-
dominated – and especially in a technical – field are slightly (Sweden) to decidedly 
(Austria) less likely to be childless than women who were educated in a gender-
balanced field. Job uncertainties and the experiences associated with being a “token 
woman” may account for the particularly low result in Austria, but studies in this 
country have also shown that women with a technical education often have highly 
educated parents (Fischer-Kowalski 1985). It is possible that women with university-
educated parents find it easier than other women to combine work and family.

9.4.3  �Choice of Education, Self-Selection, and Social 
Environment

The observed variations in childlessness by type of education in both Austria and 
Sweden suggest that women factor in their plans for having a family when they 
choose a specific educational line. Scholars often assume that women who want to 
have children tend to choose an educational field that will enable them to combine 
work and motherhood in their preferred form (Hakim 2000). This process may be 
expected to result in a concentration of women who want to have children in spe-
cific educational and occupational fields, which may in turn promote a social envi-
ronment and social norms which support childrearing (Elster 1991). However, 
historical investigations of childlessness among women with specific types of edu-
cation have shown that individual preferences play out differently in different con-
texts. As a consequence, the levels of childlessness among women with the same 
educational backgrounds may vary considerably depending on the circumstances in 
which these women live (Jensen 1973; Cookingham 1984). This leads us to take a 
more nuanced view of how self-selection and social norms may work:

First, because of the structural differences in the educational systems, the selection 
processes into educational lines may be quite different in Austria and in Sweden. For 
instance, the stronger segmentation of the educational system in Austria may mean 
that not every type of (secondary) education or apprenticeship was available in every 
region. In these circumstances, parents may send their children to the closest school, 
and pupils may choose an apprenticeship based on availability.

Second, differences in the organisation of the educational system, in parental 
leave, in childcare availability, and gender policies may lead to different selection 
processes. For example, in Austria women (of our cohorts) who wanted to have 
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children may have tended to opt for shorter educational lines and to avoid longer 
courses of study. By contrast, in Sweden fertility considerations may play a smaller 
role in women’s educational choices.

Third, the social environment during education and thereafter may lead women 
to change their preferences regarding childbearing, and to adjust their childbearing 
behaviour to the norms in their respective educational or occupational field. These 
shifts in attitudes and behaviour may partly explain the high rates of childlessness 
among women who were educated in the humanities, the fine arts, or the social sci-
ences; as well as in library science or book selling. In the 1970s and 1980s, these 
disciplines generated feminist theories which raised fundamental questions about 
whether reproduction should be the norm for women.

Fourth, differences in social norms may explain the different distributions of 
childlessness in Sweden and in Austria. The largely uniform pattern of childlessness 
across educational levels in Sweden suggests that having children is the social norm 
for all women (and men) in this country, while in Austria remaining childless is a 
socially acceptable behaviour for highly educated women. Social pressure to have 
children appears to be stronger and more universal in Sweden than in Austria (Oláh 
and Bernhardt 2008; Prskawetz et al. 2008). The Swedish education, family, and 
gender policies tend to encourage conformity with the norm of having children. In 
Austria, there seems to be more leeway to opt out of or resist the social norm of 
having children, at least for the highly educated (Oláh and Hobson 2006).

9.4.4  �Education and Childlessness: Should There 
Be an Individual-Level or an Institutional Approach?

As we noted in the introduction, the bulk of literature on education and childless-
ness stresses individual choices over institutional conditions. This may be attribut-
able in part to the dominance of particular theories (like rational choice), but it may 
also be a consequence of empirical restrictions. Surveys usually contain too few 
cases to allow scholars to differentiate sufficiently by educational attainment, and 
comparative research across many countries does not allow researchers to ade-
quately consider differences in educational systems. For our study, we had detailed 
information about the educational and childbearing histories of all of the women of 
certain cohorts in two countries. Thus, we had a dataset that was sufficiently large 
to allow us to distinguish between many educational lines. Focusing on two coun-
tries provided us with the opportunity to factor in the structures and the aims of the 
institutions that are assumed to shape childbearing behaviour. Our results clearly 
show that commonly reported findings on the link between education and childless-
ness should not be taken at face value and accepted as being indicative of universal 
patterns. In line with other scholars, we do not find that highly educated women 
have always had higher rates of childlessness than less highly educated women. Our 
results also do not provide unconditional support for the assumption that prefer-
ences regarding children guide women’s educational choices. Instead, our findings 
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support the view that institutional conditions modify preferences and behaviour. 
Our results also underline that an institutional approach which focuses only on fam-
ily policies is too narrow to explain differentials in childlessness and fertility pat-
terns. It is essential that one adopts a life course perspective on the role of institutions 
in family formation; i.e., that one considers the different institutions which shape 
childbearing behaviour over a person’s life course. This calls for both a broadening 
of the institutional approach beyond family policies, as well as a more detailed con-
sideration of institutions beyond the concept of the welfare state. Such an approach 
would allow scholars to link individual behaviour and institutional conditions with 
greater confidence, and in ways that provide us with a deeper understanding of 
childbearing decisions and of the variation in fertility patterns across social groups 
and across countries.
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Chapter 10
Childlessness and Fertility Dynamics 
of Female Higher Education Graduates 
in Germany

Hildegard Schaeper, Michael Grotheer, and Gesche Brandt

10.1  �Introduction

This paper examines the process of family formation, defined as the birth of the first 
child, of female higher education graduates belonging to different graduate cohorts. 
Focusing on this particular population allows us to take a closer look at a phenom-
enon which, although known to exist for some time, has only recently started to 
receive significant attention in the media and in research: namely, the declining and 
low birth rates among women with a higher education degree.

For a long time, exact figures for Germany on the proportion of female graduates 
who were permanently childless were not available. The number of actual births 
among this group was first recorded by the microcensus of 2008, which provides a 
more accurate picture of childlessness among women than was previously available 
(Pötzsch 2010). Analyses of these data have concluded that the share of female 
graduates who are childless is 29.5%, and far higher than the 19.5% share among 
other women. There is little indication that this difference is chiefly attributable to a 
lower desire for children among university graduates. Although there is some evi-
dence suggesting that female higher education graduates are slightly less likely than 
women with lower educational levels to want children (Dorbritz and Ruckdeschel 
2013), and that they have a tendency to subordinate this desire to other aspirations 
(Passet 2011), women of different educational levels vary much less in their desire 
to have children than in their actual childbearing. In other words, the gap between 
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desire and reality is especially large among highly educated women (Eckhard and 
Klein 2012).

Both theoretical analyses and empirical studies have pointed out a number of 
factors which explain why large shares of German women are failing to realise their 
desire to have children, e.g., the lack of childcare options (especially in western 
Germany), the lack of a partner (especially among highly qualified women), and the 
growing significance of paid employment. Whereas in the past a woman’s life 
course tended to be organised predominantly around the family, the social institu-
tions central to the typical female life course now also include career and the labour 
market. Decisions in one of these spheres are not made in isolation, but depend on 
developments, decisions, aspirations, and structures in the other sphere.

Thus, in this paper we investigate how and to what extent employment and the 
labour market affect the transition to motherhood among higher education gradu-
ates. Based on theoretical considerations presented in Sect. 10.2, we examine these 
questions empirically using the graduate studies undertaken by the German Centre 
for Higher Education Research and Science Studies (DZHW). In Sect. 10.3, we 
provide further information on these datasets and on the applied statistical methods 
and variables. The results of the empirical analyses are presented in two parts in 
Sect. 10.4. First, we examine the process of family formation from the age of 14 
onwards. Second, we examine in detail the relationship between occupational career 
and family formation, focusing exclusively on the period after the first degree was 
awarded.

10.2  �Theoretical Basis

10.2.1  �General Theoretical Assumptions from a Life Course 
Perspective

The analysis of the transition to motherhood is based on life course theory. According 
to this perspective, actions which are biographically significant and associated with 
status changes are, like all actions, embedded in the life course and have multiple 
time references. Such actions take place in the present and are shaped by the current 
context. But they also refer both subjectively (“in-order-to motives”, Schütz 1971: 
80) and objectively (intended and unintended consequences) to the future, and in 
particular to the past: i.e., to biographical experiences, accumulated resources, and 
decisions and circumstances of the preceding life history. These factors shape biog-
raphies and subjectively prompt action (“because motives”, ibid.).

From a diachronous perspective, the life course resembles a sequence of events, 
states, or status passages. However, in view of the multidimensional nature of life 
courses or their synchronous integration in several life domains, it is more appropri-
ate to follow René Levy’s (1996: 73) conceptualisation of the life course as a 
“sequence of participation-position-role configurations.” Assuming further that 
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developments in various areas of life are interdependent (Huinink 1995: 154), fam-
ily formation can be regarded as a process which depends on the woman’s occupa-
tional career, as well as other factors, such as her educational and union history.

Furthermore, the life course is part of a social multi-level process (Huinink 1995: 
154–155). The actors are situated at the micro level, where they act in relation to 
their individual, but nonetheless collectively shaped aspirations and preferences; as 
well as in response to the prevailing opportunities and restrictions. The conceptuali-
sation of these actions as rational—i.e., driven by cost-benefit deliberations and the 
objective of maximising utility—has become a dominant paradigm in analyses and 
explanations of fertility decisions. Empirical studies have indicated that the model 
of rational action has, indeed, a role to play in explaining behaviour (Schaeper and 
Kühn 2000) and that especially among female graduates family formation is to a 
large extent the result of a deliberate process of planning, decision-making, and 
evaluation (Herlyn et al. 2002). In this process, women weigh not only the direct 
economic costs and the psychological costs (e.g., stress, emotional burdens) of hav-
ing children, but also the indirect (opportunity) costs, which are related to the for-
gone benefits of alternative uses of time (e.g., time spent in employment). Women 
may also consider the benefits of having children: While in modern societies chil-
dren are seldom seen as sources of income or old-age insurance, they are especially 
thought to provide psychological and emotional benefits (e.g., personal fulfilment, 
life enrichment, affection).

When choosing a course of action, individuals refer to their immediate social 
context; i.e., to partners, peers, and members of their family of origin. This implies, 
for example, that actors are required to coordinate their life course, decisions, and 
plans with those of other people (“linked lives”). Furthermore, the individual’s 
actions are embedded in a regional context which provides a variety of opportunity 
structures (e.g., labour market opportunities, childcare options) and socio-cultural 
orientation patterns. Finally, actions are framed by the structural and cultural condi-
tions of the society through generally applicable opportunity structures, overarching 
norms, and interpretive schemes; as well as through largely binding institutions, 
such as school/university, labour market/occupation, and family.

10.2.2  �Specific Assumptions About the Transition 
to Motherhood Among Female Higher Education 
Graduates

The effects of general structural and cultural changes on the timing of family forma-
tion and the extent of childlessness are usually assessed by taking the birth year as 
a proxy variable. Several studies (e.g., Blossfeld and Rohwer 1995) have demon-
strated that the transition to motherhood was taking place at progressively higher 
average ages among women born after the middle of the twentieth century. 
Accordingly, we would also expect a trend towards fertility postponement among 
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higher education graduates. However, the graduate cohorts included in our study 
represent only a relatively short historical period. Furthermore, Blossfeld and 
Rohwer (1995) found that the cohort effect disappears entirely if educational par-
ticipation is controlled for. Given the brevity of the historical observation window 
and the small degree of variability in terms of both the participation in and the dura-
tion of education among the graduate cohorts studied, we expect to see only slight 
cohort differences.

The studies which have investigated the influence of participation in education 
on family formation have all found that the transition to motherhood is unlikely to 
take place as long as the prospective mother is in education (e.g., Blossfeld and 
Rohwer 1995; Schröder and Brüderl 2008; Buhr et al. 2011; Maul 2012). Research 
has shown that since 1991 the share of higher education students who have children 
has been around 6–7 % (Middendorff 2008). There are two main reasons why so 
few students have children. First, because of insufficient economic resources family 
formation during education appears to be inopportune (Huinink 1995). Second, 
most young people do not occupy themselves with family-related questions while in 
education, as they are concentrating on education-related biographical tasks (ibid.). 
If students give any thought to such matters, they generally associate family forma-
tion with high opportunity costs and competing demands on their time. Education 
calls for a large investment of time, and is therefore difficult to reconcile with family 
commitments (ibid.). Students who have children, and especially female students, 
can expect to take longer to complete their education, or may even be forced to drop 
out (Middendorff 2008; Heublein et al. 2010). As dropping out of education can 
have far-reaching negative implications for an individual’s future income and career 
opportunities, having children while in education can give rise to high indirect costs.

These general observations apply to the social conditions prevailing in the 
Federal Republic of Germany (FRG). We therefore expect to find a significantly 
reduced inclination towards childbearing during the period of study among both 
western German respondents and eastern German study participants of the more 
recent cohorts. It should be noted, however, that the policies of the German 
Democratic Republic (GDR) attenuated the resource, compatibility, and prospects 
problems, and, according to Huinink (2000: 216), may have even incentivised start-
ing a family early. In the GDR, several measures were specifically designed to sup-
port female students with children. In addition, the financial burdens of supporting 
a child in the GDR were negligible given the low cost of living, the availability of 
affordable childcare and housing, and the financial security provided by scholar-
ships, which were augmented by a child benefit (Leszczensky and Filaretow 1990). 
For these reasons, we can expect to find that the institution effect was much less 
pronounced among eastern German female higher education graduates who belong 
to earlier graduate cohorts and began their studies before 1990 or shortly thereafter 
than among their western German counterparts.

Comparisons of the family formation process and family forms in eastern and 
western Germany clearly illustrate that significant differences persist, even though 
alignment processes are taking place in many spheres (Goldstein et al. 2010). A 
larger proportion of eastern German than western German women have children, 
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and easterners tend to make the transition to motherhood earlier than westerners 
(Buhr et al. 2011). However, the proportions of childless women who do not wish 
to become mothers, and perceptions concerning the ideal family size, have started 
to converge between east and west (ibid. 187). We therefore assume to find persist-
ing differences, but also increasing similarities between the family formation behav-
iour of women of the more recent eastern German graduate cohorts and those of 
their western German counterparts.

Our hypothesis that behaviour patterns are converging is based on the fact that 
after German reunification, the “gender order” (Pfau-Effinger 1998) and institu-
tional environment of western Germany were introduced in eastern Germany, 
implying a “structural incompatibility” or, at best, “sequential compatibility” of 
family and career (Dornseiff and Sackmann 2003). The hypothesis of the enduring 
difference is supported by the persistence of a specifically eastern German “gender 
culture”. According to the prevailing role model of the “working housewife and 
mother”, for example, a woman was expected to be in continuous full-time employ-
ment, with only brief interruptions for family leave, while simultaneously maintain-
ing her traditional responsibilities in the home. The transfer of the western German 
gender order gave rise to a cultural lag in eastern Germany; i.e., the gender culture 
lagged behind structural change. According to the literature cited by Maul (2012), 
the “cultural heritage” of the GDR continues to exert an influence up to today.

For western Germany as well, we can assume that the cultural and social struc-
tures did not develop in parallel. The FRG’s organisations and institutions of the 
welfare state, the labour market, and the family have long lagged behind the modern 
paradigm of womanhood—which is oriented towards independence, employment, 
and a “double conduct of life” (Pfau-Effinger 1998; Born 2001). This “structural 
lag” and corresponding “compatibility dilemma” especially applied to well-
educated western German women with high career ambitions who consider the 
usual models for reconciling work and family life, such as taking career breaks and 
moving to part-time work, as being hardly compatible with their aspirations.

Because of this compatibility issue we can expect to find that a woman may 
postpone the decision about whether to have a family until the time-consuming 
process of establishing and consolidating a career, which calls for flexibility and 
mobility, has been completed; and that this postponement can easily lead to unin-
tended or deliberate childlessness. In view of the resource problem and the problem 
of prospects, we, in addition, can assume that for a highly educated woman, having 
a stable and sustainable professional position may be seen as a prerequisite for mak-
ing the transition to motherhood. We would therefore expect to find, for example, 
that having a permanent employment contract would positively influence the incli-
nation to form a family. However, the results of empirical studies examining this 
hypothesis, which is based on educationally diverse samples, is ambiguous. Schmitt 
(2008) found on the basis of data from the German Socio-Economic Panel (GSOEP) 
that fixed-term contracts have a negative effect on the entry into motherhood. The 
analyses of Gebel and Giesecke (2009), on the other hand, indicated that having a 
temporary employment contract does not have an impact on the transition to 
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parenthood for either men or women; and Brose (2008) came to the same conclu-
sion for women only.

However, according to the theory of the value of children proposed by Friedman 
et al. (1994), insecurity or a lack of certainty concerning biographical prospects can 
also have the opposite effect. To reduce uncertainty, women whose chances of hav-
ing a stable professional career are poor could have children earlier and more fre-
quently. This assumption is substantiated in family economics by the argument that, 
for women with diminished career resources, the opportunity costs associated with 
motherhood—i.e., the temporary loss of earnings and the long-term detrimental 
impact on a career and social security—are relatively low. Both arguments imply 
that a mismatch between occupational position and education, or the experience of 
downward occupational mobility, tends to accelerate family formation; and that 
having full-time gainful employment and an elevated professional position tends to 
delay the transition to motherhood. It is, however, possible that the influence of 
biographical prospects differs depending on educational attainment. Kreyenfeld 
(2010) found, for instance, that perceiving the economic situation to be uncertain 
and having concerns about job security has negative effects on family formation 
among women with high levels of education, but positive effects among women 
with lower levels of education.

Women’s orientations regarding family and career generally are not directly 
included in quantitative analyses because they are rarely measured before the start 
of the process being examined. In many cases, researchers can use only rough indi-
cators which are known to correlate with the phenomenon of interest, such as social 
origin (see below), religious affiliation, educational attainment, or subject area. A 
number of studies (e.g. Heine et al. 2005) have, for example, found that students 
who pursue a degree in medicine or teaching tend to have a strong social orientation 
and relatively weak career ambitions; whereas students who study law, business, or 
economics tend to be highly materialistic and career-oriented. At the same time, 
different types of degrees open up different career opportunities. These observations 
suggest that family formation rates among graduates in different disciplines are 
likely to vary considerably. Indeed, research conducted in other countries has shown 
that the field of study is a better predictor of fertility behaviour than the level of 
education (Neyer et al. in this volume). In light of sometimes competing theoretical 
arguments and opposing effects of career orientations and resources in some fields 
of study, it is difficult to put forward a hypothesis regarding the direction of the 
differences.

Occupational careers continue to be influenced by social origin, irrespective of 
the level of qualification attained. With respect to higher education graduates, stud-
ies have shown (e.g. Hemsing 2001) that parents’ social status and education not 
only have an indirect effect on career success of their children (resulting from the 
association between choice of subject, higher education institution and social ori-
gin); they also have a direct, independent effect. In addition, the social position of 
the family of origin exerts an influence on the children’s career orientation, aspira-
tions, and expectations. We can therefore assume—in line with previous studies 
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(Blossfeld and Rohwer 1995)—that graduates whose parents have a high social 
position are more likely than others to postpone family formation.

In recent years, a series of policy measures have been introduced which were 
designed to alleviate the resource, incompatibility and prospects problems, and thus 
to increase the birth rate. However, the impact of these policies may take one to two 
decades to become apparent (Bujard 2011: 37). We therefore do not expect to 
observe an effect of these measures on the cohorts of female graduates who are the 
subject of the present study.

10.3  �Data and Methods

10.3.1  �Data

The analyses of the family formation process among female higher education grad-
uates are based on the panel studies of higher education graduates conducted by the 
German Centre for Research on Higher Education and Science Studies (Deutsches 
Zentrum für Hochschul- und Wissenschaftsforschung, DZHW). The DZHW gradu-
ate studies cover the entire range of subjects, and include all state-run and state-
approved higher education institutions, with minor exceptions.

The survey programme currently spans six graduate cohorts with up to three 
panel waves. In the survey of the 1989 cohort (who graduated in winter semester 
1988/1989 or summer semester 1989 from a higher education institution in the pre-
unification territory of the Federal Republic of Germany), 2898 women were 
observed over an average period of 42 months after graduation. The survey of the 
1993 cohort, which for the first time included graduates from eastern Germany, 
yielded data of 2617 women for an average period of 66 months after graduation. In 
the surveys of the 1997, 2001 and 2005 cohort, 2739 respectively 3307 and 3828 
women were observed over an average period of 70 months after graduation. Finally, 
in the first and only survey to date of the 2009 cohort, 2980 female graduates who 
completed a bachelor’s degree course were surveyed alongside 3418 female gradu-
ates who attended traditional courses which concluded with either a state examina-
tion, a Diplom degree, or a Magister degree. The observation period of this cohort 
covers an average of 14 months after graduation.

10.3.2  �Approach and Method

In order to obtain a descriptive overview of the process concerned, the survival 
functions for all of the graduate cohorts were estimated using the Kaplan-Meier 
method. The multivariate analyses used techniques of event history analysis. We 
estimated exponential models assuming a constant rate over time. The 
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time-dependence of the processes being analysed was taken into account by inte-
grating time-varying covariates (such as current age and educational participation). 
First, we estimated separate models for eastern Germany and western Germany. 
Second, we tested the east-west effect in a joint model. All of the results presented 
here were preceded by a comprehensive examination of theoretically possible inter-
action effects. In the interests of parsimony and simplicity, only significant interac-
tion effects were included in the final models. Since the DZHW surveys consist in 
part of disproportionately stratified random samples of graduates, the analyses were 
performed with Stata statistical software using sampling weights.

10.3.3  �Model Specification

Two perspectives are adopted in the analysis of the transition to motherhood. The 
first strand of analysis looks at all of the graduate cohorts and examines the transi-
tion to motherhood from the age of 14 onwards. The process time is therefore the 
age of the woman. Because of their particular biographies, graduates who belonged 
to older birth cohorts (pre-1960 cohorts in the west and pre-1965 cohorts in the east) 
or who qualified for entry into higher education abroad were disregarded. After 
application of these selection criteria, the sample for the survival analyses consists 
of 16,233 western German and 3835 eastern German women. The following vari-
ables were included in the multivariate models:

Graduate Cohort  For the most part, the graduate cohorts correspond to specific 
birth cohorts. In the vast majority of cases, the women in the 1989 graduate cohort 
were born between 1960 and 1964, and the women in the 1993 graduate cohort were 
born between 1965 and 1969. However, the subsequent graduate cohorts are some-
what less homogeneous in age. The 2009 cohort also includes graduates of the new, 
shorter bachelor’s degree programmes. These bachelor’s degree graduates are on 
average 2 years younger than the graduates of traditional degree courses. For rea-
sons which will be explained later, the results for the 1989 and 2009 graduates are 
reported in the survival analyses only.

Participation in Education  We use two indicators for measuring the effect of 
being in education: (1) the annually adjusted time-dependent variable “studying for 
a first degree” (labelled “in first degree course”), which assumes the value one for 
as long as the respondents meet this criterion (and the value zero upon completion 
of the first degree); and (2) the annually adjusted time-varying variable “pursuing 
further higher or professional education (after having completed the first degree)” 
(labelled “in further education”). Because the effects did not differ, studying for a 
doctoral degree, studying for a second degree, and participating in professional 
training were grouped together in this variable.
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Subject of First Degree and Degree Type  For the type of degree, university 
degrees are distinguished from degrees awarded by universities of applied sciences. 
For the subject or field of study, three groups are distinguished: (1) social work 
(universities of applied sciences), teaching, and human medicine; (2) law, business, 
and economics; and (3) all other subjects.

Parents’ Education  This variable is defined as the educational attainment of the 
higher status parent. It is represented by three dummy variables: (1) lower second-
ary school leaving certificate/no school leaving certificate; (2) intermediate school 
leaving certificate/higher education entrance qualification; and (3) higher education 
degree.

Regional Origin  Women graduates who obtained their higher education entrance 
qualification in the western German federal states are compared with their counter-
parts from the eastern German states.

Age  To control for the well-known non-monotonic, bell-shaped age dependence of 
the rates of entry into first motherhood, two time-varying age variables—log(current 
age–13) and log(45–current age)—are included.

The method of episode splitting is used to introduce time-varying covariates into 
the model. The process time is measured in annual intervals only, and the age vari-
ables are adjusted annually. The imprecise measurement of the process time may 
give rise to an underestimation of the events in the right-censored survey years. For 
this reason, the models of the first strand of analysis are estimated for the 1993, 
1997, 2001, and 2005 cohorts only, as their observation windows are of similar 
length (number of cases: 9074 western German and 2284 eastern German female 
respondents providing data for all variables).

The second strand of analysis looks at higher education graduates of the years 
1997, 2001, and 2005 who were childless when they finished their studies, and who 
were born after 1960 for western German women or after 1965 for eastern German 
women (number of cases: 6470 western German and 1866 eastern German study 
participants with complete data). The subject of this analysis is the transition to 
motherhood after graduation, with a focus on the impact of career development and 
employment situation. In this case, therefore, the process time starts with gradua-
tion, and is recorded on a monthly basis. The cohort 1989 and 1993 had to be 
excluded from the analyses because the questionnaires addressed only the current 
employment situation. The 2009 cohort was excluded because the observation win-
dow of 14 months was too short to allow us to adequately examine the influence 
exerted by the graduates’ employment history and employment situation.

Career progression and the employment situation are represented by the follow-
ing characteristics:

Economic Inactivity  (time-dependent), which is contrasted with economic activ-
ity and takes on different values: (1) periods of economic inactivity before starting 
the first job or commencing further training or education (“transitional phase”), (2) 
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further higher or professional education (further training phases, studying for a doc-
torate or second degree; labelled “further education”), (3) other periods of economic 
inactivity lasting no more than 3 months (“interruption of up to 3 months”), and (4) 
other periods of economic inactivity lasting more than 3 months (“interruption of 
more than 3 months”). Women in gainful employment who were simultaneously 
participating in education are deemed to be economically inactive during such peri-
ods; those who are formally participating in an apprenticeship or an internship were 
likewise classified as economically inactive.

Education-Job Mismatch at Labour Market Entry  (time-constant variable 
“negative start”), which is given when the first employment position after gradua-
tion clearly had a lower status than is warranted by the graduate’s educational quali-
fications (e.g., unpaid family worker; unskilled, semi-skilled, or skilled worker; 
lower or middle-grade civil servant; low-level employee).

Length of Time Between Graduation and First Permanent Employment 
Contract  (time-constant variable “permanent contract”), for which we distinguish 
four categories: (1) no permanent contract throughout the entire observation period, 
(2) first permanent contract obtained in the first 12 months after completion of stud-
ies, (3) first permanent contract obtained in the second or third year after graduation, 
and (4) first permanent contract obtained at a later date.

Self-Employment  (time-constant) with two categories: never self-employed, and 
self-employed at least once during the observation period.1

Full-Time Gainful Employment  (time-varying), contrasted with part-time 
employment.

Career Development  (time-varying), for which we distinguish between lateral 
career paths, upward mobility, downward mobility, and discontinuous career pat-
terns. Career development is reconstructed by arranging the employment positions 
in a hierarchical order: Unpaid family workers; unskilled and semi-skilled workers 
(Level 1), skilled workers, lower and middle-grade civil servants, low-level employ-
ees (Level 2), skilled employees, self-employed individuals with a contract for ser-
vices/fee contract (Level 3), academically qualified employees without managerial 
responsibility, high-grade civil servants (Level 4), academically qualified profes-
sional employees with intermediate managerial responsibility, self-employed pro-
fessionals, senior civil servants (Level 5), executive employees, independent 
entrepreneurs (Level 6).

1 Self-employment (excluding contracts for work and services and fee contracts) ranks among the 
types of employment which—at least during the initial period—entail a certain degree of bio-
graphical uncertainty, and which are, as a rule, very time-consuming. It is to be assumed that this 
time pressure also applies in periods preceding, and during interruptions of, self-employment. The 
self-employment variable was therefore included as a time-constant characteristic.
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Upward and Downward Mobility  are defined as a job change that was accompa-
nied by an increase or a decrease in rank or position. The initial attainment of a 
higher ranking position following a mismatch between educational qualification 
and job status at the time of labour market entry is not, however, classified as an 
upward move. The time-varying dummy variables retained the value one if the first 
upward move (downward move) is followed by a second upward move (downward 
move), or the professional position is no longer subject to change. If a downward 
move was followed by a step up the career ladder, or an upward move was followed 
by a downward move, the career was thereafter deemed to be erratic; the variables 
“upward/downward move” and “downward/upward move” are coded one, irrespec-
tive of the subsequent career development. Lateral career paths are therefore 
employment histories with neither upward nor downward moves.

Employment Position  (time-varying) based on the results of estimates using the 
multi-level ranking of occupational positions and for the sake of a clear presentation 
of results, a distinction is made between only two aggregated categories: the extreme 
levels 1, 2, and 6; and the intermediate ranks on the career ladder (levels 3, 4, and 5; 
compare the career levels described above).

Region of Work  (time-varying). This variable distinguishes between the western 
German states, the eastern German states, and other countries.

Work Experience  This control variable has to be included to ensure that for all time-
constant variables of the employment history, the reference category consisted exclu-
sively of women who were economically active at least once in the observation period.

Graduate Cohort, Subject Area and Type of Degree, Parents’ Education, Age 
and Regional Origin  These variables are constructed as described above.

All of the covariates of the employment history and career path that are designed 
as time-varying characteristics are adjusted on a monthly basis. Since the focus of 
the analysis of the transition to motherhood is on the moment of decision-making, 
consideration is given not to the graduate’s current employment situation, but to the 
situation 9 months earlier.

10.4  �Empirical Findings on the Transition to Motherhood 
of Higher Education Graduates

10.4.1  �Family Formation in Different Cohorts

Figure 10.1 depicts the survival functions for different graduate cohorts, which pro-
vide information on the probability of the graduates remaining childless up to a 
given age. The graph reveals that there are relatively small differences between 
cohorts of western German female graduates. However, these differences become 
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pronounced for the 1997 cohort onwards. Almost 25 % of the “quickest” graduate 
cohorts—namely, those of 1989 and 1993, for whom the survival functions do not 
differ significantly—had made the transition to motherhood up to the age of 30, and 
almost 40 % (1993 cohort) up to the age of 32. In the subsequent graduate cohorts, 
childbearing was increasingly delayed. In the cohorts 1997, 2001, and 2005, only 
around 20 % of the women had given birth to a child at the age of 30, and only 
around 30 % had made the transition to motherhood at the age of 32 (measured 
against the 1993 cohort, the differences are significant with an error probability of 
less than  .05). The significantly delayed family formation of western German 
women who graduated from a traditional degree programme in 2009 is particularly 
striking. An estimated 80 % of them were still childless at the age of 32. We can 
assume, however, that the differences will be reduced once the observation period 
for the 2009 cohort more or less matches those currently available for the older 
cohorts.2 In the 2009 cohort, no differences can be observed between western 

2 Given the imprecise process time, events which took place at the time of the survey (i.e., at right-
censored ages) are underestimated. The second panel waves have shown that, at the ages which 
were right-censored at the time of the first survey, a series of further events (births) occurred. In 
addition, the number of births increased sharply in the observation period of the second panel 
waves. Since the 2009 cohort has been surveyed only once thus far, this means that, for instance, 
women who were 30 years old at the time of the first survey 1 year after graduation (2009 cohort) 
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Fig. 10.1  The transition to motherhood of western German higher education graduates in differ-
ent graduation cohorts (Kaplan-Meier survival function) (Source: DZHW graduate surveys 
1989–2009)
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German graduates with a traditional degree and with a bachelor’s degree, despite 
the fact that the majority of women who earned a bachelor’s degree subsequently 
undertook a further period of study.

The trend towards fertility postponement was stronger among higher education 
graduates in the eastern German states than among their western German counter-
parts (Fig. 10.2). Only the differences between the 2001 and 2005 cohorts are insig-
nificant. It follows from this finding that, as expected, the first birth rates of eastern 
and western German graduates are becoming more similar. The changes which took 
place between the 1993 and 1997 cohorts are striking. Between these two cohorts 
the probability of giving birth to a first child by the age of 27 dropped from more 
than 30 % to 20 %. Between the 1997 and 2001 graduate cohorts, a further reduction 
of six percentage points can be observed. Despite the convergence of cohorts, the 
east-west differences within cohorts were highly significant for all cohorts. Among 
the eastern German bachelor’s degree graduates in the 2009 cohort, who are even 
more likely than their western German counterparts to have undertaken a second 
course of study, family formation was a rare event in the observation period.

had given birth to fewer children to date than women who were 30 years old at the time of the 
second survey 5 years after graduation (other cohorts). These considerations also apply, albeit to a 
lesser extent, to the 1989 cohort (average observation window of three and a half years). In view of 
these data artifacts, the 1989 and 2009 cohort were excluded from the multivariate models.
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Fig. 10.2  The transition to motherhood of eastern German higher education graduates in different 
graduation cohorts (Kaplan-Meier survival function) (Source: DZHW graduate surveys 
1993–2009)
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According to the multivariate analysis (Table 10.1, Model I) the cohort differ-
ences for western German graduates are similar to those estimated by survival anal-
ysis (only the difference between the 1993 and 1997 cohort is not significant). 
However, the marked differences between the eastern German graduates in the 1993 

Table 10.1  The transition to motherhood of higher education graduates in different cohorts 
(exponential rate models), beta coefficients

Western 
Germany  
Model I

Eastern 
Germany  
Model II

Combined  
Model III

Combined  
Model IV

Graduate cohort (ref.: 1993)

1997 −0.09 −0.01 −0.12 * −0.09
2001 −0.15 * −0.24 −0.19 ** −0.18 **
2005 −0.15 * −0.15 −0.17 ** −0.16 **
In first degree coursea (ref.: 
no)

−0.67 ** −1.09 ** −0.72 **

In first degree coursea × 
cohort 1993

−0.11 1.24 **

In first degree coursea × east 
× cohort 1993

1.19 **

In first degree coursea × law/
business/economics

−0.58 ** 0.41 −0.32

In further educationa (ref.: 
no)

−0.47 ** −0.35 ** −0.44 **

Subject of first degree (ref.: other subjects)

Teaching/medicine/social 
work (univ. of appl. sciences)

0.43 ** 0.32 ** 0.40 **

Law/business/economics −0.06 −0.29 * −0.11
University degree (ref.: 
awarded by univ. of appl. sc.)

−0.05 0.27 ** −0.05

University degree × east 0.34 *
Parents’ education (ref.: lower secondary school leaving cert./no school leaving cert.)

Intermediate school leaving 
cert./Higher education 
entrance qualification

−0.06 0.19 0.08

Higher education degree 0.13 * 0.19 0.13 **
Log(age-13)a 5.41 ** 4.32 ** 5.42 ** 5.08 **
Log(45-age)a 2.55 ** 2.14 * 2.31 ** 2.36 *
Regional origin eastern (ref.: 
western)

0.73 ** 0.46 **

East × cohort 1993 0.41 0.02
Constant −25.03 ** −20.41 ** −24.42 ** −23.57 **
Cases 9074 2284 11,398 11,358
Events 2979 1032 4022 4011
Log likelihood initial model −4650 −914 −5645 −5623
Log likelihood final model −2146 −312 −2700 −2473

Source: DZHW graduate surveys 1993–2005
Note: a time-varying; * p < .05, ** p < 0.01
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cohort and those in the later cohorts disappear (Table 10.1, Model II). This result is 
attributable to the conditional effect of studying which varied in eastern Germany 
with the year of graduation. While this institution effect is highly significant in the 
west and has the expected negative sign—indicating that the inclination to make the 
transition to motherhood is significantly reduced during a period of study—a simi-
lar effect in the east is observable only in the more recent graduate cohorts. As 
indicated by the highly positive interaction effect “in first degree course × cohort 
1993”, the institution effect among those in the 1993 graduate cohort—the majority 
of whom began their studies before German reunification—did not play a role. The 
second institution effect, which refers to a further phase of education after the first 
degree, is significant and negative for all eastern German graduates, but is less pro-
nounced than among western German graduates.

As anticipated, graduates from different fields of study have very different family 
formation rates. Graduates in western and eastern Germany who earned a teaching 
or a medical degree, or a degree in social work awarded by a university of applied 
sciences, tend to make the transition to motherhood far sooner than graduates in 
other subjects. This result, which is in line with analyses of other datasets for 
Germany (Maul 2012) and for other countries (synoptic overview in Maul 2012, see 
also Neyer et al. in this volume), is found even without controlling for the birth-
postponing effect of undertaking a further phase of education.

As we also expected, graduates of law, business, and economics have signifi-
cantly lower transition rates. However, in western Germany the reduced inclination 
of these graduates to form a family exists only for the period of study for the first 
degree (see the negative and significant interaction effect “in first degree course × 
law/business/economics”). Once they have completed their studies, western German 
law, business and economics graduates give birth to their first child only marginally 
later than graduates of the study programmes grouped together in the reference 
category. However, the difference to graduates who studied social subjects remained 
significant. By contrast, among eastern German law, business, and economics grad-
uates, the transition rates are a little higher during the period of study for the first 
degree, and are significantly lower afterwards. In this case as well, the family for-
mation rates are much lower than among graduates of social subjects.

Contrary to our assumption that, given their greater career resources and aspira-
tions, women from a family with a higher social status would postpone family 
formation to a greater extent, parents’ qualifications actually produce only a slight 
and sometimes even an opposite effect among higher education graduates. For 
example, western German graduates born to parents with a higher education degree 
make the transition to motherhood slightly, but still significantly more often than 
other western German women.

In keeping with all of the other known studies, the age of higher education gradu-
ates has the expected non-monotonic effect on the family formation rate. This age 
dependence reflects a conglomeration of different factors which influence the tim-
ing of family formation. Apart from the biological limits of fertility, they include 
social and milieu-specific age conventions, the current state of career development 
(more on this below), and, finally, psychological preconditions. Personal maturity 
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appears to be a major prerequisite for motherhood: for example, the reasons stu-
dents give for not starting a family while studying include that they are “too young 
and inexperienced, and were still developing their personalities or finding their way 
in life”, and are thus not yet “ready or able to accept the responsibility for a child” 
(Middendorff 2003: 22). The increasing participation in education may therefore 
have triggered an increasing postponement of family formation, not only because it 
is considered difficult or inopportune to have a baby while in education and training, 
but also because prolonged participation in education has contributed to an exten-
sion of adolescence.

Although the survival analyses detected an east-west difference in family forma-
tion among higher education graduates as well, they also showed that a partial align-
ment has taken place over time. This finding is confirmed by the multivariate 
analyses: higher education graduates from the eastern German federal states, even 
if they belong to the younger graduate cohorts (from 1997), continue to have their 
first child earlier than western German graduates (Table 10.1, Model III). The fertil-
ity behaviour of eastern and western German degree holders has, however, con-
verged. As indicated by the positive interaction effect “east × cohort 1993”, the 
east-west difference in the transition rate is significantly larger in the older graduate 
cohorts than in the more recent ones. To a large extent, however, this convergence is 
a result of a marked decrease in the inclination of women to make the transition to 
motherhood while in education. This insight was provided by the fourth estimation 
model, which took into account the fact that in the east the institution effect varies 
with the year of graduation, and therefore included the interaction “first degree × 
east × cohort 1993”. In this model, the interaction effect “east × cohort 1993” was 
no longer significant. Once they had completed their studies, eastern German gradu-
ates belonging to the more recent graduate cohorts were not making the transition 
to motherhood any later than women in the older cohorts. Although the east-west 
effect itself was smaller in the combined model that included all of the variables 
(Table 10.1, Model IV), it remained significant at the one per cent level.

10.4.2  �Family Formation and Employment History

Theoretical approaches which refer to one of the rational choice models of behav-
iour, and which posit that parenthood can be a strategy for reducing uncertainty, 
have suggested that because of economic uncertainty or lower opportunity costs 
associated with family formation, women with fewer career resources and opportu-
nities have their first child earlier than women with good career and income pros-
pects. This hypothesis is supported by our finding that the women in the sample of 
the western German degree holders who experienced downward occupational 
mobility or were unable to obtain a permanent employment contract were more 
inclined to start a family (Table 10.2, Model I). Also in line with these theoretical 
predictions is the finding that the transition to motherhood is delayed among women 
who have a very high professional position (level 6 on the career ladder). On the 
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other hand, upwardly mobile women do not have lower transition rates than female 
higher education graduates with lateral employment paths. Interruptions of employ-
ment and a career start which do not match the graduates’ level of education did not 
accelerate family formation. Women who have a low professional position do not 
have their first child earlier than those who were employed in a higher position. 
These findings tend to support the hypothesis that the reliability of both career and 
economic prospects is a precondition of motherhood for highly qualified women 
(Kreyenfeld (2010) reached a similar conclusion).

Even after the characteristics of the employment history and professional situa-
tion are controlled for, the analysis indicate that the 2001 and 2005 graduate cohorts 
had their first child a little bit later than the 1997 cohort; however, the effect was not 
always significant.

The overall effect of economic inactivity on the timing of the first birth is nega-
tive: employed women are the first to make the transition to motherhood. When 
looking at the reasons for interruptions in employment, we find that participation in 
education is the most important factor in the west. Among female higher education 
graduates from eastern Germany, however, this “institution effect” is considerably 
and significantly weaker. This is indicated by the interaction effect “further phase of 
education × east Germany” estimated in the combined model (Table 10.2, Model 
III). For eastern German graduates, participation in education do not delay family 
formation to the same extent as it do among western German women. The transition 
to motherhood is similarly unlikely to have taken place in the transitional phase 
between graduation and starting a first job or a further phase of education. Relatively 
brief periods of economic inactivity for other reasons do not significantly reduce the 
inclination to form a family, but prolonged interruptions in employment for other 
reasons have a strong negative effect.

It has been shown that the transition to fatherhood is not affected by uncertainty 
in the employment biography arising from temporary employment contracts (Tölke 
2005; Schmitt 2008). For highly qualified women, the situation appears to be differ-
ent. The transition to motherhood is fostered by both very insecure employment 
conditions (no permanent employment contract throughout the entire observation 
period) and an early stabilisation of the employment situation.

Our analysis shows that the sooner graduates from both western and eastern 
Germany are in permanent employment, the more likely they are to start a family. 
Family formation is also positively influenced by the attainment of an intermediate 
professional position. By contrast, self-employment, which generally entails a sub-
stantial time commitment and—at least in the initial start-up period—biographical 
uncertainties, exert a negative influence.

Furthermore, the transition rate is lower among western German women who are 
working full time 9 months before giving birth, possibly because of high opportu-
nity costs. In the eastern German federal states, however, the number of hours 
female higher education graduates were working does not play a significant role. 
Compared with western German graduates, the family formation behaviour of east-
ern German women was less dependent on their career path and employment pat-
tern. The east-west effect estimated in the combined model (Table 10.2, Modell III) 

10  Childlessness and Fertility Dynamics of Female Higher Education Graduates…



226

Table 10.2  The transition to motherhood after graduation in different cohorts: the effect of career 
development (exponential rate models), beta-coefficients

Western 
Germany

Eastern 
Germany Combined

Model I Model II Model III

Graduate cohort (ref.: 1997)

2001 −0.11 −0.22 −0.13 *
2005 −0.07 −0.12 −0.09
Economic inactivitya (ref.: economic activity)

Transitional phase −1.25 ** −0.97 ** −1.18 **
Further education −1.64 ** −0.88 ** −1.63 **
Interruption of up to 3 months −0.29 −0.04 −0.24
Interruption of more than 3 months −1.03 ** −0.93 * −1.00 **
Further education × east Germany 0.63 **
Negative start (ref.: no) 0.02 −0.23 0.04
Permanent contract (ref.: never)

Within 12 months after graduation −0.28 ** −0.41 ** −0.31 **
2–3 years after graduation −0.43 ** 0.68 ** −0.5 **
Later −1.00 ** −1.31 ** −1.06 **
Self-employment (ref.: no) −0.31 ** −0.30 −0.30 **
Full-time employmenta (ref.: part-time) −0.25 ** 0.06 −0.18 **
Intermediate occupational positiona (ref.: 
levels 1, 2 & 6)

0.32 ** 0.26  0.30 **

Career developmenta (ref.: no change)

Upward move 0.15 0.05 0.13
Downward move 0.33 * −0.26 0.22
Upward/downward move 0.17 0.69 * 0.28
Downward/upward move −0.12 0.32 0.01
Region of worka (ref.: western Germany)

Eastern Germany 0.47 ** 0.31 ** 0.33 **
Abroad −0.21 −0.53 −0.29
Subject of first degree (ref.: other subjects)

Teaching/medicine/social work (univ. of appl. 
science)

0.41 ** 0.17 0.35 **

Law/business/economics 0.02 −0.26 −0.05
University degree (ref.: awarded by univ. of 
appl. science)

−0.07 0.23 * −0.00

Parents’ education (ref.: lower secondary school leaving cert./no school leaving cert.)

Intermediate school leaving cert./Higher 
education entrance qualification

0.16 ** 0.04 0.14 *

Higher education degree 0.18 ** −0.10 0.15 *
log(age–13)a 7.08 ** 1.67 ** 6.29 **
log(45–age)a 3.96 ** ––b 3.56 **
No work experience (ref.: work experience) 2.25 ** 2.05 ** 2.20 **

(continued)
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is significant even after controlling for all of the included career characteristics. In 
other words, the transition to motherhood among the female graduates from eastern 
Germany continues to be more natural and less dependent on the fulfilment of pre-
conditions than among their western German counterparts.

In terms of career development, the effects of downward mobility are most nota-
ble: compared with other mobility patterns, western German graduates make the 
transition to motherhood much earlier if they experience a downward move without 
a subsequent or prior upward move. Among eastern German graduates, the transi-
tion to motherhood is more likely when a downward move was preceded by an 
upward move.

Finally, we comment on the region of employment. While being employed 
abroad tends to reduce the transition rate, the differences between working abroad 
and working in western Germany are not significant. For both eastern and western 
German female higher education graduates, economic activity in eastern Germany 
increase the inclination to start a family. It appears plausible that this finding is 
related to the more favourable opportunity structures in the east, especially the 
greater availability of public childcare.

Our empirical findings on the association among female higher education gradu-
ates in Germany between fertility behaviour on the one hand and the occupational 
career and the employment situation on the other are inconsistent with several theo-
retical explanations. They are not in line with arguments originating from family 
economics, the claim that family formation reduces uncertainty, or the argument 
that family formation depends on secure career and economic prospects. Instead, 
the results suggest that there is a more differentiated explanation for fertility behav-
iour: in the years immediately after graduating, women tend to focus on consolidat-
ing their career and securing their occupational and economic positions. In the 
current conditions, career-minded women—and, as a general rule, female graduates 
are career-oriented—risk the long-term impairment of their employment opportuni-
ties if they have a child before embarking on a career or entering permanent employ-
ment. In order to establish a career path that can be taken up again after family 

Table 10.2  (continued)

Western 
Germany

Eastern 
Germany Combined

Model I Model II Model III

Regional origin eastern Germany (ref.: 
western Germany)

0.42 **

Constant −35.75 ** −9.24 * −32.41 **
Cases 6470 1866 8336
Events 1744 747 2491
Log likelihood initial model −4939 −1218 −6198
Log likelihood final model −4168 −1021 −5205

Source: DZHW graduate surveys 1997–2005
Note: a time-varying, b not useful to estimate because of the small age range observed; * p < .05; 
** p < .01
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formation, women hold off on motherhood until they have attained a stable employ-
ment position. Only if there appears to be little or no prospect of consolidating and 
stabilising their employment situation—or if it seems unlikely that further post-
ponement of family formation will result in the desired employment security—will 
graduates make the transition to motherhood more frequently and quickly.

10.5  �Summary and Discussion

Adopting a multi-level life-course perspective and using quantitative analyses, this 
paper has examined the relationship between the fertility behaviour of highly quali-
fied women and their educational and employment histories, as well as their current 
employment status and career situation.

Reflecting the general trend, we found that female higher education graduates 
were delaying the birth of their first child to an increasing extent. At first glance, the 
results for the 2009 graduate cohort, which suggest a considerably lower propensity 
to make the transition motherhood, were particularly striking. It is, however, impor-
tant to note that the analyses were based on a very short observation period, and that 
the imprecise process time, which was measured in years, resulted in an underesti-
mation of the family formation rate.

While we found that differences between the family formation processes of east-
ern and western German women persist, we also observed a convergence. However, 
the approximation was solely attributable to the behaviour of eastern German grad-
uates who entered higher education after German reunification, and who were much 
less likely to have had their first child while enrolled in higher education. This 
institution effect played only a marginal role among eastern German higher educa-
tion graduates who began their studies during the GDR era. However, for subse-
quent generations of students it appears to be as relevant as for western German 
students. As a consequence of this relationship of interdependence and mutual 
exclusion between participation in education and family formation, highly qualified 
women are not starting to plan a family until they reach an age when the most bio-
logically opportune time for the transition to motherhood has already ended.

To some extent, the sharp decline in the inclination of eastern German students 
to start a family before graduating can be attributed to the increased opportunity 
costs of family formation while in education. As the forms of support provided to 
students with children in the GDR have been eliminated, and the financing of par-
ticipation in higher education has become less secure, many student parents in 
eastern Germany now also have to shoulder not only the double burden of attending 
university and childcare, but often the triple burden of studying, raising a child, and 
having a job. The increased uncertainty of the career prospects of higher education 
graduates is likely another contributor to the cautious attitude towards starting a 
family among eastern German undergraduates. As they are no longer guaranteed a 
job upon graduating, they must prepare for the possibility of unemployment. Thus, 
students face an exacerbated resource problem which threatens the economic basis 
of family formation.
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Despite the greater uncertainty of their career prospects, graduates from eastern 
Germany still make the transition to motherhood more quickly and frequently than 
western German higher education graduates. This finding can be explained by the 
persistence of the eastern German gender culture, in which working mothers and 
institutional childcare are viewed as normal, and by the greater availability of child-
care in eastern Germany.

Qualitative analyses have shown that women’s deliberations concerning family 
formation are shaped to a large extent by this question of how to reconcile work and 
family. They have also described how this compatibility problem can give rise to an 
ambivalent attitude among career-focused women, and ultimately to fertility post-
ponement (Kühn 2004). A solution to the reconciliation issue is complicated not 
only by inadequate childcare services and the expectation that highly qualified 
employees will be flexible and mobile, but also by the prevailing labour market 
conditions governing career development. Part-time employment has negative con-
notations, and is associated with a lack of commitment, availability, and motivation; 
as well as by a lack of professional or career ambition. It is not surprising, therefore, 
that women with elevated professional aspirations or abundant career resources 
postpone family formation, or even forego having children; or that, conversely, 
women reduce their career development efforts in anticipation of the transition to 
motherhood. This relationship between family formation on the one hand and pro-
fessional ambition and career development and resources on the other was also 
reflected to some extent in our results on the fertility decisions of female higher 
education graduates. However, our findings also pointed to another, more important 
aspect of the timing of family formation: namely, the issue of career consolidation 
and the establishment of stable professional prospects. A woman’s decision about if 
and when to make the transition to motherhood essentially depends on whether she 
has achieved a stable employment status and has been able to accumulate sufficient 
work experience. Only if these conditions are met is she likely to assume that her 
career ambitions can again be pursued after having a child. On the other hand, atten-
tion may turn to family formation if over a prolonged period of time a women has 
had negative experiences in the labour market which indicate that her outlook for 
attaining stable employment is poor, and that attaining a secure and challenging 
occupation is likely to remain out of reach. Unless a highly qualified woman clearly 
prioritises having a family, the tendencies mentioned above, together with participa-
tion in further qualification phases, may mean that family formation will not become 
a focal point of her biographical reflections until several years after graduation.

It remains to be seen whether family policy measures that have been adopted will 
have the desired impact on female degree holders as well, motivating and allowing 
them to have children earlier and more often. Given the very significant role career 
consolidation plays in shaping the fertility behaviour of women (and men), and the 
growing prevalence of fixed-term employment contracts (Rehn et al. 2011), a scep-
tical view of the ability of family policy measures alone to halt or even reverse the 
trend towards the progressive postponement of family formation appears to be 
justified.
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