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Abstract

Research on the impact of educational attainment on fertility behavior has been ex-
panded by a new dimension – the field of education. This paper analyses how the educa-
tional field influences the transition to parenthood of women and men in Western
Germany. The results show that educational fields matter for the transition to parenthood
only for women. For men, the results do not show a significant impact of educational
fields on the transition rates to parenthood. However, they point at the importance of the
educational level for the probability of men to become fathers.

JEL Classifications: J12, J13, J16, I24

1. Introduction

The connection between education and fertility is a prevailing theme in pub-
lic discussion and scholarly research (e.g., Blossfeld /Huinink, 1991; Brewster /
Rindfuss, 2000; Kravdal /Rindfuss, 2008; Liefbroer /Corijn, 1999). Most
studies focus on the level of education. But a new approach distinguishes be-
tween an individual’s educational level and their educational field (e.g., Begall /
Mills, 2012; Hoem et al., 2006a; Lappegard /Rønsen, 2005; Martín-García /
Baizán, 2006; Van Bavel, 2010). Generally speaking, the idea is that people
educated in the same field have a lot in common that is important for fertility
behavior. The field of education not only determines many opportunities in the
labor market, but also indicates personality traits, preferences and socialization.
This paper contributes to the research by taking the field of education into ac-
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count when examining the transition to parenthood. Germany is a low-fertility
country with one of the highest rates of childlessness worldwide (Dorbritz,
2008) and yet it has so far escaped scholarly attention using this analytical
framework1. The question this paper aims to answer is: How does the educa-
tional field influence the transition to parenthood of women and men in Wes-
tern Germany?

2. Previous Findings

All studies examining the relationship between educational field and fertility
find differences in individuals’ fertility behavior that are independent of their
educational level (e.g., Hoem et al., 2006a; Rønsen /Skrede, 2010). Hoem et al.
(2006a) find that in Sweden, the field of education is a better indicator of wo-
men’s fertility behavior than educational level. Different educational levels do
not create large differences in fertility behavior between women in Norway, but
the differences between educational fields are large and persistent (Rønsen /
Skrede, 2010). Most studies find especially high fertility among women edu-
cated in teaching or health care (Bagavos, 2010; Begall /Mills, 2012; Hoem et
al., 2006a; Lappegard /Rønsen, 2005; Neyer /Hoem, 2008; Tesching, 2012). In
an analysis across twenty-one European countries, Van Bavel (2010) shows
that the share of women, family-attitudes, starting wage, and steepness of earn-
ing profile within a field influence timing of fertility.

3. Theoretical Background and Hypotheses

The explicit and implicit ideas and assumptions in the literature are arranged
in a theoretical model that provides the basis for examining the research ques-
tion of this paper.

There are three possible effects of education on fertility, as identified by
theory (Becker, 1991) and supported by empirical studies (Blossfeld /Huinink,
1991; Brüderl /Klein, 1993; Klein, 2003; Kravdal /Rindfuss, 2008; Lappegard /
Rønsen, 2005; Liefbroer /Corijn, 1999; Martín-García /Baizán, 2006): the insti-
tutional effect (the postponement of the first birth until after graduation), a po-
sitive income effect, and a negative opportunity cost effect. Opportunity costs
derive from labor market potential. They are constituted by income potential,
job security, and the compatibility of parenthood and employment. A tight
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1 Maul (2012) examines the relationship between actual occupation and family forma-
tion. The study finds that occupation is of importance for men but not for women, with
the chances for welfare (“Wohlfahrtsmöglichkeiten”) being the most important distinctive
characteristic.
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bond between educational attainment and labor market potential is assumed.
The level of education influences the level of employment and therefore labor
market and income opportunities. The field of education determines in many
cases the possible fields of employment and therefore impacts upon labor mar-
ket and income opportunities as well. In addition, the field of employment is
crucial for compatibility and job security2. The selection of a field of education
is an expression of preferences regarding future lifestyle, such as the content of
work and childbearing. Therefore, field of education and fertility might depend
on one underlying pattern of preferences or personality trait. The selection of a
field of education might be an expression of anticipated working conditions
and /or aspects of the compatibility of occupation with parenthood. Following
this argument, educational fields not only influence opportunity costs, but it is
also the case that anticipated opportunity costs already determine the choice of
educational field. The selection of an educational field has an impact on the
social environment during education and adult life (and the anticipation of the
latter) which impact upon and shape a person’s preferences (Hoem et al.,
2006a; Martín-García and Baizán, 2006; VanBavel, 2010). The connection be-
tween education and fertility therefore is assumed to be constitutive of “dyna-
mically interactive processes that mutually determine each other” (Hoem et al.,
2006b: 382).

Source: own representation

Figure 1: Theoretical Model of the Relationship between Educational Field
and Parenthood
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2 Compatibility and job security of course only matter for people who want to com-
bine parenthood and employment.
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Based on this theoretical basis I expect to find that:

(1) the field of education matters for the transition to parenthood;

(2) high compatibility of parenthood and employment in a field, indicated
by a high share of women, increases the probability of having a child for
both women and men;

(3) job security leads to less childlessness. Job security is indicated by the
probability of a field to lead to public sector employment;

(4) low compatibility, indicated by a low share of part-time employment, re-
duces the probability of having a child only for women, not for men.

4. Data and Method

The data for the analysis come from the German Socio Economic Panel
(SOEP, 1984–2010) (Wagner et al., 2007). The data were partly extracted
using the Add-On package PanelWhiz for Stata®3.

Educational Fields

To measure the educational field, variously coded information on fields of
vocational and university degrees were re-classified using the Klassifikation
der Berufe 2010 (KldB2010). The KldB2010 groups jobs according to their
content; this classification therefore represents what is understood by “field of
education” in this paper4.

Several field characteristics are assumed to be of importance for the con-
nection between educational fields and fertility. For each educational field in
every year of the SOEP, the share of women, the share of public sector em-
ployment and the share of part-time employment were calculated5. The
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3 PanelWhiz (http: //www.PanelWhiz.eu) was written by Dr. John P. Haisken-DeNew
(john@PanelWhiz.eu). See Haisken-DeNew and Hahn (2006) for details. The Panel-
Whiz-generated DO file to retrieve the data used here is available from me upon request.
Any data or computational errors in this paper are my own. The following authors sup-
plied PanelWhiz Plugins used to ensure longitudinal consistency, John P. Haisken-De-
New, Markus Hahn.

4 The KldB2010 is ordered hierarchically with different levels of abstraction (Bundes-
agentur für Arbeit (BA), 2011a, 2011b). Ten main fields at the top (one-digit level) and
1,286 job classes at the bottom (five digits). Here, the two-digit level is used that con-
tains thirty-seven categories. One distinction: respondents with degrees in economics are
a group of their own instead of being part of a group with respondents with degrees in
language, literature, the humanities, or social science.

5 A minimum of ten observations per year and field are the prerequisite for calculation
of a characteristic-value in this field / year. The data were weighted with the cross-sec-
tional weight provided by the SOEP.
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means of these characteristics are used to group the fields by their stand-out
characteristic. Fields that have outstanding values on more than one charac-
teristic are assigned according to the characteristic that differs most from the
mean.

Table 1

The Assignment of Educational Fields to Six Field Groups
and the Number of Observations for Event History Analysis

group
characteristic

(N women/N men)

fields of education
(KldB 2010)

female-dominated fields
share of women >= 85%
(568 /96)

� non-medical health care, hygiene, wellness, medical technology
� textile and leather
� medical health care

male-dominated fields
share of women <= 40%
(70 /782)

� construction above and below ground
� building maintenance
� interior fitting
� metal production and processing
� plastic production, woodworking
� primary production, glass and ceramic
� geology, geography, environment protection
� architecture and construction planning
� computer science, information and communication technology

public-sector fields
public sector employment
>= 40%
(467 /200)

� protection, security, observation
� pedagogy and child care, social and home economics, theology
� teaching and training
� performing and entertainment
� law and administration

private-sector fields
public sector employment
<= 15%
(558 /383)

� paper and printing
� product design, arts and crafts
� sales
� purchase, distribution, and trade
� advertising, marketing, media
� tourism, hotel and restaurant
� food production and processing
� technical research, development and construction

job-only fields
part-time employment
<= 15%
(690 /1,274)

� mathematics, biology, chemistry, physics
� transport and logistics (without driving)
� language, literature, humanities, social sciences
� company management and organization
� financial service, accountancy and tax advice
� agriculture, forestry
� economics
� machine and automotive engineering
� mechatronics, energy, electronics
� transport and vehicle driving

non-distinctive attributes fields
(28 /31)

� cleaning
� gardening and floristry

Source: SOEP 1984–2010, own calculations.
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Event History Models

To test the hypotheses, a subsample of the SOEP waves from 1984 to 2010
was constructed using data from annual individual questionnaires as well as
biography questionnaires (since 2001). The subsample was restricted to respon-
dents who have completed vocational or university education in a known field
and did not have a child before graduation. A time discrete logistic regression
model is applied (Yamaguchi, 1991). Individuals leave the sample after becom-
ing parents, females leave at age forty-five, and males at sixty or when they are
no longer observed by the SOEP. These observations are right censored.6

The dependent variable is the transition to parenthood. The female sample
contains 2,381 persons, 18,897 person-years, and 1,103 events (i.e., birth of a
first child); the male sample contains 2,766 persons, 24,579 person-years, and
995 events. The years since graduation are used as the time axis7. The models
also contain a variable with the logarithm of the number of years since gradua-
tion, to model an increased probability of childbirth in the first years after gra-
duation. The models control for respondents’ age at the time of graduation,
marital status, level of general education, vocational education vs. university
degree, episodes of further educational enrollment, and migration background.
The models include people who lived in Western Germany at the time of gra-
duation and control for possible movement to Eastern Germany. The models
are unweighted; therefore samples of the SOEP that are not random are ex-
cluded, namely samples G and I. The models control for the sample a respon-
dent belongs to as well as the birth cohort.

Analysis

Two strategies were applied to test for a general impact of the educational
field on the transition to parenthood. The first tests whether a model that in-
cludes the above-described control variables and dummy variables for educa-
tional fields significantly improves due to the addition of dummy variables for
educational field (33 for women and 35 for men8). A Wald-test and a likeli-
hood-ratio test are applied. Both tests show significant improvement for the
models of women (5% level), but not for men. The second strategy is a multi-
level approach using the educational fields as level-two-units, modeling indi-
viduals nested in fields (Hox, 2010). The results confirm the previous findings,
showing a small but significant (0.1% level) variance in the transition rates for
women but not men.
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6 The oldest respondents in the sample were born in 1950 and the youngest in 1989.
7 Using the years since graduation as the time axis already controls for a part of the

effect the level of education has on the timing of first birth (institutional effect).
8 For these models, fields with fewer than five persons per field were excluded.
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To examine the impact of the grouped educational fields, two models were
calculated for women and men separately. The first only contains all other vari-
ables that might impact the transition to parenthood, and the second adds the
six groups of educational fields. For women, a likelihood-ratio test shows a
significant improvement of the models (0.1% level)9.
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Table 2

The Association between Educational Fields and the Transition to Parenthood for
Western German Women (discrete time logit model, average marginal effects)

(1)
transition to first birth

(2)

years since graduation –0.00475***

(–7.23)
–0.00464***

(–7.08)

ln years since graduation 0.0185***

(6.80)
0.0183***

(6.78)

age at graduation –0.00119+
(–1.90)

–0.0011+
(–1.80)

married 0.175***

(26.17)
0.175***

(26.19)

Abitur –0.0105*

(–2.30)
–0.0088+
(–1.88)

university degree 0.00145
(0.25)

0.00356
(0.58)

female-dominated fields Ref.

male-dominated fields 0.0001
(–0.01)

public-sector fields –0.0124**

(–2.72)

private-sector fields –0.0014
(–0.31)

job-only fields –0.014***

(–3.40)

non-distinctive fields –0.0353***

(–4.63)

9 The group “non-distictive fields” is rather small; the coefficients of the other groups
do not change direction or significance if the model is calculated without this group. The
model also still improves significantly (1% level).
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Table 2 (continued)

(1)
transition to first birth

(2)

N(person years) 18,897 18,897

N(persons) 2,381 2,381

N(events) 1,103 1,103

pseudo R2 0.196 0.199

chi² 1,649.4 1,674.3

Notes: t statistics in parentheses, þ p < 0:1, *p < 0:05, **p < 0:01, ***p < 0:001
The models also control for migration background, episodes of educational enrollment, movement
to Eastern Germany, cohort, and sample membership.

Source: SOEP 1984–2010, unweighted data, own calculations.

The order of the transition rates is only partly in line with the expectations.
Even though the transition rates of women educated in female-dominated fields
are high, the transition rates of women educated in male-dominated or private-
sector fields do not significantly differ from them. Contrary to expectation, wo-
men educated in public-sector fields have significantly lower transition rates
than women educated in female-dominated fields. On average, the difference
between them is 1.24%10. Low transition rates are observed among women
educated in job-only fields which is in line with expectation. On average, their
transition rate is 1.4% lower than for women educated in a female-dominated
field.

Adding the educational fields to a model does not improve its explanatory
power for men. In contrast with the findings for women, men holding a univer-
sity degree have a higher probability of becoming a father than men with a
vocational education, everything else being equal. This finding indicates that
for men a positive income effect of the level of education can be observed.

Summarizing the findings with regard to the hypotheses, it can be stated that
the educational field does matter for the transition to parenthood for Western
German women, but does not for men. For women, two out of three hypotheses
on how the field of education influences fertility are confirmed: High compat-
ibility in a field, indicated by a high share of women, positively impacts on the
transition to parenthood; women educated in fields with low compatibility, in-
dicated by a low share of part-time employment (job-only), have lower transi-
tion rates than women educated in female-dominated fields. An assumed high
job security in fields with a high share of public sector employment did not
impact positively on women’s transition rates to parenthood.
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10 To display the results of the event history analysis, average marginal effects (AME)
were calculated using the STATA-ado margeff (Bartus, 2005; see also Mood, 2010).
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5. Discussion

The starting point for the present analysis was the question of how educa-
tional fields influence the transition to parenthood in Western Germany. The
results show different patterns for women and men. For women, the educa-
tional field matters for the probability of becoming a mother11. This finding is
robust across different methods for analysing the impact of educational field on
transition rates.

The finding of high transition rates among women educated in female-domi-
nated fields is in line with the hypotheses as well as previous findings (Hoem
et al., 2006a; Rønsen /Skrede, 2010; Van Bavel, 2010). The high transition
rates of women educated in male-dominated fields are a little surprising, but
this was already found in Sweden (Hoem et al., 2006a). One possibility is that
these women have opted for a traditional division of labor and became house-
wives, so compatibility does not matter anymore12. The finding of low transi-
tion rates of women educated in public-sector fields was unexpected. Unex-
pected not only because of higher workplace security but especially because
women educated in teaching or pedagogy belong to this group. In studies of
other countries, women educated in these fields have high transition rates (Be-
gall /Mills, 2012; Hoem et al., 2006a; Rønsen /Skrede, 2010). A possible ex-
planation could be that for Germany job security is not defined by public or
private sector employment but rather by differences between marginal employ-
ment (geringfügige Beschäftigung), employment subject to social security (so-
zialversicherungspflichtige Beschäftigung) or – especially – civil servant status
(Beamtenstatus).

The overall finding of this paper is that educational field matters for women’s
transition to parenthood, but not for men’s. Revisiting the theoretical model,
the question arises whether the model only applies to women. It might be, that
opportunity costs influenced by the field of education matter for women’s
fertility behavior, but not for men’s. The results also highlight that findings
from one country cannot easily be transferred to another country.
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11 This result seems to point in the opposite direction than Maul (2012). Maul’s clus-
tering of occupations does not fully exclude effects of the level of education (e.g., nearly
all academic professions are grouped in one cluster), therefore the results can hardly be
compared or interpreted as conflicting.

12 The current employment status cannot be controlled for with the data used for this
analysis because parts of the data were collected retrospectively and provide information
only on a yearly basis.
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