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Abstract
This study investigates the link between the educational characteristics of partners 
in heterosexual relationships and their transition to second births, accounting for the 
selection into parenthood by fitting multi-level event history models. We compare 
the fertility of Beckerian unions characterized by gender-role specialization with the 
fertility of dual-earner couples, characterized by the pooling of incomes. Focusing 
on the economic aspect of the educational degree, in a first step, we estimate the 
earning potential and unemployment risks by field and level of education, country 
and sex using European Labour Force Surveys. Next, we link these results with Gen-
eration and Gender Survey data from six countries and model couples’ transition to 
second births. We find evidence in support of both the pooling of resources fam-
ily model (notably in Belgium) and the Beckerian gender-role specialization model. 
The effects of the earning potential and unemployment risk attached to his and her 
field of education tends to vary by country context.
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1 Introduction

The expansion of women’s participation in higher education and in the labour 
market has led towards a diffusion of the dual-earner family model across Europe. 
Also, but at a slower pace, men have become more involved in household and 
family activities (Goldscheider et al. 2015). Gender differences in work and fam-
ily involvement, which vary across contexts and over time, lead to gender dif-
ferences in the trade-off between individuals’ investments in socio-economic 
resources and their childbearing decisions. Prominent micro-economic theories 
predict gender differences in the association between education and fertility: a 
positive association for men due to income effects and a negative association for 
women due to opportunity costs (Becker 1991). These predictions are based on 
the assumption that partners have a traditional gender division of labour, which 
was considered conducive to fertility, at least in the past.

More recent approaches suggest that the dual-earner family model, where part-
ners pool their incomes (Oppenheimer 1994), may have become more conducive 
to fertility than the Beckerian specialization model in the last couple of decades. 
Yet, whether or not that is the case is still an open question. This is because many 
studies on fertility behaviour tend to keep an individual perspective. Since the 
association between socio-economic resources and fertility may differ between 
men and women, the focus on only one partner leads to unclear and mislead-
ing results (Singley and Hynes 2005; Trimarchi and Van Bavel 2017). Given the 
potential biases derived from an individual-only perspective and since the major-
ity of births occur within unions, scholars have increasingly highlighted the rel-
evance to approach fertility from a couple’s perspective (Corijn et al. 1996; Gus-
tafsson and Worku 2006; Nitsche et al. 2018; Van Bavel 2012).

In this paper, we aim to overcome some of the limitations of earlier studies on the 
association between partners’ socio-economic resources and fertility. First, several 
couple-level studies have only addressed the transition to first birth (Begall 2013; 
Corijn et al. 1996; Gustafsson and Worku 2006; Jalovaara and Miettinen 2013; Tri-
marchi and Van Bavel 2018; Vignoli et al. 2012). However, low first birth rates are 
not the major driving force of very low fertility levels (Billari and Kohler 2004). 
Nowadays, fertility differences across European countries are prevalently due to dif-
ferences in second- and higher-order births rather than in first birth transition proba-
bilities (Klesment et al. 2014; Van Bavel and Rozanska-Putek 2010). Thus, it is criti-
cal to address the transition to higher-order births from a couple-level perspective.

Second, the few studies focusing on the transition to second- and higher-order 
births from a couple’s perspective have disregarded the selection into parenthood 
(Dribe and Stanfors 2010; Nitsche et al. 2018). This is a major shortcoming, since 
some highly educated partners, for unobserved reasons, may be more likely to have a 
child or be more likely to have it at an earlier age compared to other highly educated 
peers. Such selection makes them also more likely to have a second child earlier, 
and the positive association between education and fertility would then apply only to 
a selective subgroup (Kravdal 2001, 2007; Kravdal and Rindfuss 2008; Kreyenfeld 
2002; Tesching 2012).
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Next, the strand of research that focuses on the role of partners’ relative socio-
economic resources for fertility has also considered employment, occupation and 
income of partners, beyond the level of education (e.g. Begall 2013; Dribe and Stan-
fors 2010; Jalovaara and Miettinen 2013; Osiewalska 2017; Vignoli et al. 2012). The 
use of variables that are associated with the economic aspect of education accounts 
for the fact that medium and especially highly educated people have become more 
heterogeneous groups due to the expansion of schooling and the generalization of 
participation in higher education. Field of study can be considered a distinctive pre-
dictor for partners’ labour market outcomes and cultural resources (Van de Werf-
horst 2001; Reimer et al. 2008; Van Bavel 2010), but it has been often disregarded in 
previous studies. While gender inequalities in higher education are disappearing, the 
gender segregation with regard to the field of study has remained stable over time 
(Charles and Bradley 2009; DiPrete and Buchmann 2006). This reflects inequalities 
in the labour market, ensuing differences concerning the earning potential of men 
and women given the same level of education (Blau and Kahn 2016).

In fertility studies, one way to account for these differences is to use information 
about employment, occupation and income of the partners as independent variables. 
However, the use of these variables is problematic when studying fertility, since 
those are affected by childbearing decisions. This means that scholars have to deal 
with endogeneity when studying the relationship between employment, occupation, 
income and fertility rates. In contrast, the decision about the main field of study, 
which characterizes the highest level of education attained, is taken relatively early 
in the life course and it tends to be much more fixed over time, hence entailing less 
endogeneity issues.

With this paper, we contribute to the debate on the role of partners’ socio-eco-
nomic status for couples’ fertility at least in two important ways. First, we study 
couples’ transition to second births taking into account the selection into parent-
hood, following an approach proposed by Kravdal (2001). Second, we propose a 
way to limit endogeneity issues due to the lack of time-varying information on earn-
ings, employment status and occupation. For each partner, we estimated the earning 
potential and unemployment risks that are embodied in the educational degree, by 
using the European Labour Force Surveys (EU-LFS). We linked the results of these 
estimations with the Generations and Gender Surveys (GGS) of six European coun-
tries given the information on the level of education, field of study, sex and country 
of residence. This approach allows us to estimate the effect of couple pairings by 
educational level, earning potential and unemployment risks on second birth rates.

2  Education and Fertility: Economic and Cultural Aspects

In this study, we look at two dimensions of educational attainment (Lappegård and 
Rønsen 2005): level of education and field of study. These two dimensions are pre-
dictors of individual’s labour market outcomes, i.e. earning potential and unemploy-
ment risks. According to the Human Capital Theory, a higher level of education 
leads—after some time—to higher income (Becker 1964). However, not all study 
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disciplines, given the same level of education, have similar labour market outcomes 
across Europe (Van de Werfhorst 2001; Reimer et al. 2008).

Next, this study focuses on second birth rates as main fertility outcome. Scholars 
have argued that declining second birth rates strongly explain the decline in fertil-
ity levels (Billari and Kohler 2004; Frejka 2008). The magnitude of this effect dif-
fers across regional contexts. Zeman et al. (2018) show that, especially in Central 
and Eastern Europe, cohort fertility (1955–1970) fell because of lower second birth 
transitions, whereas in Western and Northern European countries, cohort fertility 
fell more moderately across parities. These differences may be linked to several 
institutional factors: Central and Eastern European countries, relatively to Western 
and Northern Europe, are characterized by higher level of economic uncertainty in 
combination with difficult arrangements to reconcile family and work (Zeman et al. 
2018).

2.1  Assortative Mating and Fertility

An extension of micro-economic theory to family behaviour, the New Home Eco-
nomics, assumes that members of a family allocate efficiently and rationally their 
resources between household chores and labour market jobs (Becker 1991). Part-
ners tend to specialize for efficiency reasons: the specialization strategy increases 
the interdependency between the partners, and it contributes to the value of the 
marriage.

Within the New Home Economics’ framework, men and women have different 
comparative advantages in household and market activities. Marriage may be seen 
as a contract between sexes: women trade their “expertise” in household activities, 
whereas men trade their income and market activities. According to Becker (1991), 
positive assortative mating in non-market traits (e.g. similar intelligence, simi-
lar attractiveness) maximizes the utility of marriage in combination with negative 
assortative mating in earning potential, implying differences in income between hus-
band and wife, with the former typically having the higher earning potential.

Following Becker’s specialization model, it is possible to distinguish between 
two types of effects that drive the relationship between earning potential and fertil-
ity: the income and the price effect. The price effect is typical for those partners that 
specialize in household activities, traditionally women, since a higher income means 
greater opportunity costs. The income effect characterizes the relationship between 
earning potential and fertility for partners who specialize in labour market activities, 
typically men, since a higher income will allow them to afford more children. The 
balance in price and income effects between partners may yield to an efficient fam-
ily model, which will be eventually conducive to fertility. Thus, a pairing would be 
conducive to fertility if the woman has a lower earning potential than her partner.

With increasing women’s human capital and participation in the labour mar-
ket, Becker himself acknowledged that the division of labour may be detached 
from gender roles: “husbands would be more specialized in household work and 
wives to market activities in half marriages and the reverse would occur in the 
other half” (Becker 1991: 78). Given the societal changes that occurred from the 
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early 1970s onwards, a specialization model is not necessarily built on traditional 
gender roles: the overall imbalance in earning potential between partners can be 
conducive to childbearing. Even if educational homogamy remains strong, tra-
ditionally, hypergamy was prevailing: if there was a difference in educational 
attainment, the husband tended to have more education than his wife. In more 
recent cohorts, hypogamy has become more common than hypergamy: more 
often the woman has more education than the man (Esteve et al. 2012; De Hauw 
et al. 2017; Grow and Van Bavel 2015).

The persistent gender segregation with regard to study disciplines challenges the 
idea that, within hypogamous couples, the woman has a higher earning potential 
than the man. Often, if the woman is highly educated and her partner has a lower 
level of education, the woman tends to be the main earner of the household (Kles-
ment and Van Bavel 2017). However, female-dominated fields are typically less 
profitable in terms of earnings, and they tend to have a lower risk of skill deprecia-
tion but good compatibility between work and family. Women (but also men) may 
choose their field of study according to their attitudes about traditional gender roles 
(Van Bavel 2010). Men who choose a typically male-dominated field and women 
who self-select themselves in female-represented fields may have gender-stereotyp-
ical norms about the role of mother and father. We could define a “stereotypical 
couple” as one constituted of a man who graduated in a male-dominated field and a 
woman who graduated in a female-dominated field. Within a stereotypical couple, 
traditional gender identities may not be questioned, even if the earning potential of 
the partners is similar or even unbalanced in favour of the woman. The previous 
research showed that women graduated in a typical female-dominated field of study 
have a higher rate of first birth compared to their counterparts who graduated in 
fields with lower presence of women (Lappegård and Rønsen 2005; Martín-García 
and Baizán 2006; Van Bavel 2010; Tesching 2012; Begall and Mills 2013), while 
mixed results have been found for higher-order births and completed fertility (Hoem 
et al. 2006a, b; Tesching 2012). In contrast, female-dominated fields were not con-
ducive to childbearing for men (Lappegard et al. 2011; Martín-García 2009).

Altogether, these findings support the argument that fields of study where women 
are over-represented are connected to fertility. They may be conducive to exhibit 
higher fertility, and conversely, higher fertility intentions may lead to a higher incli-
nation to choose female-dominated fields. To our knowledge, no previous study has 
accounted for differentials in the economic aspects that are embodied in an educa-
tional degree (reflecting a level as well as a field of education) of both partners. This 
is a major shortcoming in fertility studies, especially with the diffusion of the dual-
earner family model, where both partners contribute to the household income.

As pointed out by Oppenheimer (1988, 1994), the specialization of partners in 
paid and unpaid work can be a troublesome family model, especially in times of 
crisis, divorce or death of one of the partners (Oppenheimer 1988, 1994). In contrast 
with Becker, according to Oppenheimer (1988), individuals’ gains from marriage 
would derive from the possibilities to increase their standards of living by marry-
ing a partner with higher earning potential than herself or himself. Oppenheimer 
(1994) suggested that given the structural changes in a globalized world, the pool-
ing of resources between partners is a more efficient family model compared to 
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specialization. Women’s employment may be an adaptive strategy that permits to 
diversify the family resources and to raise the economic living standards.

The consequences of a dual-earner society for fertility are not straightforward. 
A high level of earning potential at couples’ disposal helps to face the direct (and 
indirect) costs of children. Nevertheless, the costs of children are not fixed for every 
couple: partners desire that their own children have a similar or higher standard of 
living than themselves (Oppenheimer 1994; Hobcraft and Kiernan 1995). As a con-
sequence, higher earning potential also implies higher costs of children.

Recently, Sobotka and Beaujouan (2014) showed that a two-child family ideal is 
persistent across time and contexts, even though findings have been unclear on the 
role of education and gender differences in shaping fertility intentions (Puur et al. 
2008; Testa et  al. 2014). Regardless of who is the partner with the highest earn-
ing potential, higher earnings may be functional to meet a two-child family ideal. A 
Swedish study supports the argument that a higher availability of socio-economic 
resources, measured by partners’ income and level of education, enhances the tran-
sition to the second and third births (Dribe and Stanfors 2010). Osiewalska (2017) 
found that, in Austria and Bulgaria, highly educated homogamous couples tend to 
have a lower number of children relatively to couples with a lower level of educa-
tion. Additionally, hypogamous couples were found the least conducive to fertility. 
In France, instead, differentials in fertility levels by educational pairings were less 
pronounced (Osiewalska 2017). Nitsche et  al. (2018) found that highly educated 
women partnered with highly educated men have among the highest second birth 
rates in several regions of Europe. All these studies account for both partners’ char-
acteristics but disregard the selection into parenthood. This selection may be driven 
by observed couples’ characteristics, such as the timing of couple formation and 
union duration, or unobserved, such us fecundity of partners. Disregarding the selec-
tive entry into parenthood would lead to biased results when studying the transition 
to the second births.

2.2  Research Hypotheses

Based on theoretical arguments and previous findings, we formulate competing 
hypotheses based on two different family models. The first one assumes that special-
ization is the most conducive model for having an additional child. It is based on the 
Beckerian argument, according to which an imbalance of earning potential in favour 
of the man leads to a division of labour based on sex roles, which, in turn, may be 
an efficient way to run a family with kids. From the perspective of this model, we 
formulate three hypotheses based on three indicators of partners’ socio-economic 
status. First, the specialization model implies that hypergamous couples (i.e. where 
the man is more educated than the woman) have higher second birth rates than cou-
ples where the woman is more educated than the man or than homogamous couples 
(Hypothesis 1a). Second, this family model implies that the male partner’s earning 
potential is positively associated with fertility rates, whereas the female partner’s 
earning potential is negatively associated with fertility (Hypothesis 1b). Third, it 
implies that the higher the unemployment risks of the male partner, the lower the 
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second birth rates, whereas female partners’ unemployment risks are positively 
associated with fertility rates (Hypothesis 1c).

The alternative family model assumes that the pooling of resources is the most 
efficient family model conducive to fertility. A higher availability of socio-economic 
resources within the couple may lead to higher second birth rates because it may be 
easier to afford the—direct and indirect—costs of children. According to Hypothesis 
2a, we expect that couples where both partners are highly educated have higher sec-
ond birth rates than other pairings; consequently the presence of at least one highly 
educated partner may enhance fertility. Next, we expect that the earning potential 
of both partners is positively associated with second birth rates (Hypothesis 2b). 
Finally, the higher the risk of unemployment for both partners, the lower the second 
birth rates (Hypothesis 2c).

3  Data and Methods

3.1  Sample Selection and Dependent Variables

We used Generation and Gender Surveys (GGS) of the six European countries 
which collected comparable and suitable information on the field of study (i.e. 
Austria, Belgium, Bulgaria, Lithuania, Poland, and Romania),1 and we focused on 
respondents born between 1960 and 1987. Since the focus of the study is fertility, 
we selected couples in which the woman was 15–45 years old at the beginning of 
the co-residential union.

Our aim is to study how fertility relates to both his and her educational degree in 
heterosexual couples; thus, we dropped cases where this information was not appli-
cable or not available. First, since we focus on field of study and this is only appli-
cable for people who obtained at least an upper-secondary level, respondents with 
lower education are not in our study population. Second, since we study fertility at 
the couple level, we need information about both partners’ education; hence, our 
study includes only those who were in a co-residential union at the time of inter-
view. From an initial sample of 34,647 respondents, we dropped 9840 respond-
ents who were not living with a partner at the time of the interview. Third, we also 
dropped couples where information on partners’ educational level and field of study 
was lacking (n = 1575). Fourth, we excluded couples in which one of the partners 
had a child from a previous relationship (n = 1622) or in which the first child was 
already born before the start of the co-residential union (which would yield negative 
event times; n = 694), as well as cases with missing information about the timing 
of union formation (n = 39) or first birth (n = 14). Couples formed by partners with 

1 We excluded France because categories of education, health and welfare and services were not 
included, harming the comparability of results. We also had to exclude Norway because it was not pos-
sible to estimate the earning potential by means of the European Labour Force Surveys, given that the 
income variable for this country was not available.
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missing information on earning potential and unemployment risks were also deleted 
(n = 119). Overall, our sample counted 15,296 couples.

For first births, we start our observational period at the time of co-residential 
union, and we censor the couple after 15 years or at the time of the interview, which-
ever comes first. With regard to higher-order births, the time process is given by the 
time since the previous birth until the subsequent conception, and censoring occurred 
after 15 years or interview time, whichever comes first. We dropped respondents with 
an invalid time to event for survival analysis (n = 80) and obtained a total sample of 
12,673 couples at risk for the second births, 7401 couples for the third births. See 
Table 4 in Appendix for a detailed overview regarding the sample selection.

3.2  Main Independent Variables

3.2.1  Pairing by Level of Education

The educational pairing is defined as the combination of both partners’ levels of edu-
cational attainment. We used a four-level compound measure which compares part-
ners’ educational levels: couples where men and women have the same educational 
attainment, i.e. homogamous couples [(1) “both medium”, (2) “both high”]; (3) 
hypergamous couples in which the man is highly educated and the woman medium 
educated; and (4) hypogamous couples in which the woman is highly educated and 
the man medium educated. Levels of education were harmonized across countries 
using the International Standard Classification of Education (ISCED 1997). The 
medium category consists of individuals who attained the upper-secondary and 
post-secondary level (ISCED 3, 4). Respondents and their partners were defined 
highly educated if they received a bachelor/master/PhD degree (ISCED 5, 6).

3.2.2  Partners’ Earning Potential by Educational Degree

The field of study variable in GGS was collected as an open question and refers to 
the main discipline of the highest level of education attained. To harmonize the cate-
gories across countries and across surveys, we followed the same UNESCO/ISCED 
guidelines2 as applied in the European Labour Force Surveys (EU-LFS), since we 
need to link information from EU-LFS to our GGS data. The harmonized variable 
consists of eight categories, including general/unspecified field (1); humanities and 
arts (2); social sciences/business/law (3); science and technology (4); agriculture 
(5); education (6); health and welfare (7); and services (8). A detailed description of 
each category is available in Table 5 of Appendix.

Following Xie et al. (2003), we define the earning potential as a latent, unobserv-
able, capacity to earn an income. The earning potential has been estimated using the 
2014 release of EU-LFS data. The EU-LFS is a large household survey that collects 
information about the labour force participation of people aged 15 years and older liv-
ing in private households. Since 2009, EU-LFS collects income information, which is 

2 http://www.uis.unesc o.org/Educa tion/Pages /inter natio nal-stand ard-class iicat ion-of-educa tion.aspx 
accessed on the 14 September 2015.

http://www.uis.unesco.org/Education/Pages/international-standard-classiication-of-education.aspx
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categorized in income deciles and it is applicable only to respondents who declared to 
be employee in the reference week.

Thus, using 2009–2013 EU-LFS data and by means of OLS regressions, we esti-
mated the earning potential based on a sample of full-time working people aged 20–64, 
following the equation:

The value of interest for us is the regression coefficient β5 that is estimated sepa-
rately for each country and sex. This regression coefficient refers to the relative differ-
ence in the expected income decile given a certain level of education and discipline of 
study. Figure 1 shows the size of β5 for medium and highly educated men, relatively 
to the medium educated men graduated in science and technology, which is the modal 
category. Similarly, Fig. 2 shows the size of β5 estimated separately for women.

3.2.3  Partners’ Unemployment Risks by Educational Degree

The unemployment risk captures the expected likelihood to be without a job by people 
who graduated in a particular subject and with a given level of education at any point in 
time. By means of logistic regressions and EU-LFS data, we estimated unemployment 
risks Pun of the economically active population, aged 20–64 years, between 2003 and 
2013, according to the following equation:

y(income deciles) = � + �1(age) + �2
(

age2
)

+ �3(years since start current work)

+ �4(survey year) + �5(educational level ∗ field of study) + �

logit
(

Pun

)

= � + �1(age) + �2
(

age2
)

+ �3(survey year)

+ �4(marital status) + �5(educational level ∗ field of study)

Fig. 1  Regression coefficients by country and field of study for the expected earning potential, given the 
level of education, men (reference category: medium educated men graduated in science and technol-
ogy). Source: Own calculations on EU-LFS data 2009–2013
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Similarly to the earning potential, our value of interest is the regression coeffi-
cient β5, which indicates the relative difference in the likelihood to be unemployed 
given the level of education and the study discipline. As above, Fig. 3 shows the size 
of β5 for medium and highly educated men, relatively to the medium educated men 
graduated in science and technology. The higher the bar below the zero line, the 
lower the probability of being unemployed in a certain period. In general, a higher 

Fig. 2  Regression coefficients by country and field of study for the expected earning potential, given the 
level of education, women (reference category: medium educated women graduated in science and tech-
nology). Source: Own calculations on EU-LFS data 2009–2013

Fig. 3  Regression coefficients by country and field of study for the likelihood of being unemployed given 
the level of education, men (reference category: medium educated men graduated in science and technol-
ogy). Source: Own calculations on EU-LFS data 2003–2013
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level of education is protective against unemployment, with few exceptions (see, e.g. 
Belgian highly educated men graduated in humanities and arts). Figure 4 shows the 
estimations for women.

3.3  Control Variables

In all models, we controlled for the age difference between partners: age difference 
of 0 or 1 (age homogamy); if the woman is older than the man; the man is older than 
the woman by 2–4 years; or the man is older than the woman 5 years or more. Fur-
thermore, we included a number of covariates that are available for the respondent: 
the sex, enrolment in education (time-varying); union order. We also control for the 
type of union, i.e. whether partners got married, as a time-varying covariate. Next, 
in models of first birth, we accounted for the woman’s age at union formation and its 
square. For higher-order births, we included the woman’s age at the first birth and its 
square. In the models for the transition to the third birth, we accounted for the sex 
of previous children. Finally, we also control for the gender composition of partners’ 
field of study. We do so to account for the fact that fields of study with higher pro-
portion of women may lead to occupations characterized by a stable employment 
path and easier ways to combine work with child-rearing. As argued by previous 
studies, especially for women, these features may be positively associated with birth 
rates (Hoem et al. 2006a, b; Tesching 2012). We used the UNESCO/OECD/Eurostat 
database on education3 to obtain the share of women within a field by country and 

Fig. 4  Regression coefficients by country and field of study for the likelihood of being unemployed given 
the level of education, women (reference category: medium educated women graduated in science and 
technology). Source: Own calculations on EU-LFS data 2003–2013

3 This database is an administrative data collection that is administered jointly by the United Nations 
Educational, Scientific, and Cultural Organization Institute for Statistics (UNESCO-UIS), the Organiza-
tion for Economic Co-operation and Development (OECD) and the Statistical Office of the European 
Union (EUROSTAT).
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across levels of education. This database has time series from 1998 until 2012 for 
the absolute number of graduates (both sexes) in each field of study, excluding the 
general/unspecified field.4 We extracted the number of females and the total number 
of graduates for each field and country, pooling data of ISCED 1997 from level 3 
to 6 to calculate the proportion of women by country and field. We calculated the 
proportion of women by field, country and year, and we averaged over the years 
available for each country; Fig. 6 in Appendix shows the gender composition of each 
field of study by country. Table 1 gives information on the independent variables 
and the number of events occurring for each country sample.

3.4  Analytical Strategy

We apply piecewise linear hazard models to estimate the effect of pairing by level of 
education and field of study on the first, second, and third birth rates, using the aML 
software (Lillard and Panis 2003). When studying the effect of education on higher-
order births, several studies argued that it is important to account for the selection 
into parenthood (Kravdal 2001, 2007; Kravdal and Rindfuss 2008; Kreyenfeld 2002). 
Following Kravdal (2001), we controlled for the selectivity into parenthood by mod-
elling the first, second and third births jointly, where birth episodes are nested within 
couples. The system of equations can be formally displayed as follows:

The superscripts 1, 2 and 3 refer to the equation for the first, second and third 
births, respectively, and ln h(t) is the log-hazard of occurrence at time t. In the equa-
tion for the first birth, γ′T(t) is a piecewise linear transformation of time since house-
hold formation, with nodes at 2, 3, 5, 7 and 10 years. For the second and third births, 
γ′T(t) is a piecewise linear transformation of time since the previous birth, with 
nodes at 2, 4, 6 and 11 years. The covariate profile (both for fixed and time-varying 
covariates) is given by β′X(t), which shifts the baseline hazard up or down. The ran-
dom variable ε represents the unobserved heterogeneity term, which is assumed to 
be normally distributed with mean 0 and variance σ2, which will be estimated. The 
distribution of ε is approximated by ten integration points in our models. We present 
models that have been run separately by country. Note that we included the transi-
tion to the third births in our system of equation to improve the estimation of the 
random effect included in our model. Yet, we will discuss second birth estimates 
only, since they are the focus of this study. The first and third births estimates are 
available in Electronic Supplementary Material.

ln h(t)1 = � �T(t) + ��X(t) + �

ln h(t)2 = � �T(t) + ��X(t) + �

ln h(t)3 = � �T(t) + ��X(t) + �

4 Since Eurostat does not provide information on the general/unspecified field of study, we calculated the 
proportion of women in this category using GGS data themselves, considering all men and women born 
between 1960 and 1987 with at least upper-secondary degree.



www.manaraa.com

451

1 3

Partners’ Educational Characteristics and Fertility:…

Table 1  Detailed description of the sample. Source: Own calculations on GGS data

Austria Belgium Bulgaria Lithuania Poland Romania Total

Sex (%)
 Male 38.12 45.97 35.26 52.59 43.26 49.34 44.09
 Female 61.88 54.03 64.74 47.41 56.74 50.66 55.91

Union’s cohort (%)
 1975–1989 16.95 18.88 38.50 30.14 20.55 32.40 26.24
 1990–1999 42.60 39.07 45.85 37.45 34.64 48.55 41.36
 2000–2010 40.46 42.05 15.65 32.42 44.81 19.05 32.41

Educational pairing (%)
 Both medium 62.54 24.11 61.21 56.72 57.41 78.28 56.71
 Both highly 13.28 49.31 17.22 18.18 20.64 11.80 21.74
 Hypergamous 15.11 9.01 4.41 9.97 5.50 4.73 8.12
 Hypogamous 9.06 17.57 17.16 15.14 16.45 5.20 13.43

Union’s order (%)
 First union 83.05 61.87 98.95 97.63 97.76 98.55 89.64
 Higher order 16.95 38.13 1.05 2.37 2.24 1.45 10.37

Age difference (%)
 Age homogamy 22.19 29.12 19.38 27.24 26.23 21.11 24.21
 Woman older 2 + 12.57 12.27 6.34 10.58 10.56 9.36 10.28
 Man older 2–4 38.17 37.98 38.56 42.76 39.17 37.69 39.06
 Man older 5 + 27.07 20.62 35.72 19.41 24.04 31.84 26.45

Her field of study (%)
 General or unspecified 9.92 21.13 18.79 24.77 11.91 9.18 15.95
 Humanities and arts 4.17 11.55 2.48 5.08 4.15 3.70 5.19
 Social Sciences–Business–Law 38.42 10.89 20.20 23.92 32.04 3.51 21.50
 Science and technology 8.91 19.54 31.24 19.84 20.94 61.38 26.98
 Agriculture 2.90 7.33 3.14 3.23 5.87 8.19 5.11
 Health and welfare 10.53 18.01 6.70 7.17 6.47 10.21 9.85
 Education 8.24 11.47 7.16 10.68 7.74 2.81 8.02
 Services 16.90 0.07 10.29 5.32 10.88 1.03 7.42

His field of study (%)
 General or unspecified 6.62 20.26 11.60 21.31 7.89 6.98 12.44
 Humanities and arts 2.29 22.73 1.44 1.71 1.72 0.75 5.11
 Social Sciences–Business–Law 17.81 16.56 6.60 9.97 11.16 2.06 10.69
 Science and technology 57.86 27.09 54.48 44.90 62.48 69.43 52.70
 Agriculture 5.24 1.67 6.01 9.21 6.90 6.18 5.87
 Health and welfare 2.80 6.61 1.93 0.38 1.14 4.07 2.82
 Education 1.12 4.87 1.41 2.28 1.83 9.83 3.56
 Services 6.26 0.22 16.54 10.25 6.88 0.70 6.81

Number of events
 First births 1419 1083 2753 1685 3993 1790 12,273
 Second births 956 756 1460 918 2502 809 7401
 Third births 227 221 53 145 692 96 1434

N 1965 1377 3060 2107 4651 2136 15,296
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4  Results

Tables 2 and 3 show the results concerning the effects of the main independent vari-
ables on the transition to the second birth. For each main independent variable, we 
ran models excluding the gender composition of partners’ field of study and includ-
ing it. The effects of other control variables5 are in line with our expectations, but 
discussing them is beyond the focus of the paper. Full models are available in Elec-
tronic Supplementary Material.

4.1  The Effect of Educational Pairing

Table 2 shows the effect of educational pairing on the transition to the second births 
separately country by country. In model 1 (M1), we do not control for the gender 
composition of the field of study in which partners graduated. In M1, for the major-
ity of countries which pertain to Central and Eastern Europe, we find that couples 
with highly educated women tend to have lower birth rates compared to couples 
with medium educated women, irrespective of the male partner’s education. In most 
of the countries, the sign of the effects supports Hypothesis 1a based on the speciali-
zation family model, according to which hypergamous couples have higher fertil-
ity rates relative to other pairings. Yet, these results are not statistically significant. 
The Belgian results support Hypothesis 2a, based on the pooling of resources family 
model: the presence of at least one highly educated partner has a positive effect on 
second birth rates, and couples with both partners highly educated have the highest 
second birth rates.

When we control for the type of field of study of the partners in model 2 
(M2), results generally remain in line with what we found in M1. However, it 
is noticeable that, in some countries, the inclusion of this variable moderates 
the association between the educational pairings and second birth rates. On top 
of the level of education, the gender composition of the study field also mat-
ters. For instance, in Belgium, the effect of educational pairing loses strength. 
Here, couples formed by women who choose a female-dominated study disci-
pline tend to have higher second birth rates. Similarly, in Poland, the negative 
effect of woman’s high level of education on second birth rates is to some extent 
reduced if the woman graduated in a female-dominated field. In Austria, highly 
educated homogamous couples have almost 32% higher second birth rates than 
the reference category after controlling for the gender composition of partner’s 
study field (exp(0.28) = 1.32). These results could perhaps be explained by the 
fact that female-dominated fields of study tend to lead to occupations that are 
more compatible with child-rearing.

5 Control variables for the transition to the second birth include duration splines, woman’s age at the 
first birth and its square, union’s cohorts, respondent’s sex, respondent’s enrolment, union order of the 
respondent, type of union, age difference between partners.
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Table 3  Estimated regression coefficients for the effect of earning potential (M3 and M4) and unemploy-
ment risks of both partners (M5 and M6) on the transition to second birth

Robust standard errors in parentheses; significance: ‘*’ = 5%; ‘**’ = 1%; ‘***’ = 0.1%. All models 
include duration splines, unions’ cohort, woman’s age at first birth and its square, respondent enrolment 
status, sex of the respondent, age difference between partners, respondent’s union order, marital status of 
the couple

AT BE BG LT PL RO

M3
 Earning potential
 Her earning potential 0.04

(0.05)
0.16***
(0.04)

− 0.11**
(0.03)

− 0.01
(0.03)

− 0.11***
(0.02)

− 0.17***
(0.05)

 His earning potential 0.02
(0.06)

0.16 **
(0.05)

0.08
(0.05)

0.01
(0.05)

− 0.02
(0.04)

− 0.02
(0.07)

 ln-L − 13,226 − 10,017 − 19,499 − 13,146 − 34,504 − 13,384
M4
 Earning potential
 Her earning potential 0.06

(0.05)
0.11*
(0.05)

− 0.11**
(0.03)

− 0.03
(0.04)

− 0.08**
(0.03)

− 0.15*
(0.06)

 His earning potential 0.04
(0.06)

0.16**
(0.05)

0.07
(0.05)

0.00
(0.05)

− 0.01
(0.04)

− 0.02
(0.07)

 Gender-composition partners’ 
field of study

 % Women in her field 0.00
(0.00)

0.01**
(0.00)

0.00
(0.00)

0.00
(0.00)

0.00
(0.00)

0.00
(0.00)

 % Women in his field − 0.01***
(0.00)

0.00
(0.00)

0.00
(0.00)

0.00
(0.00)

0.00
(0.00)

0.00
(0.00)

 ln-L − 13,218 − 10,010 − 19,497 − 13,139 − 34,497 − 13,379
M5
 Unemployment risks
 Her unemployment − 0.36**

(0.14)
− 0.42***
(0.08)

0.32**
(0.09)

− 0.02
(0.07)

0.22***
(0.06)

0.40***
(0.11)

 His unemployment − 0.27*
(0.10)

− 0.36***
(0.10)

− 0.11
(0.09)

− 0.14
(0.09)

− 0.12
(0.07)

0.00
(0.14)

 ln-L − 13,242 − 10,027 − 19,499 − 13,145 − 34,524 − 13,397
M6
 Unemployment risks
 Her unemployment − 0.51**

(0.18)
− 0.35**
(0.11)

0.38**
(0.10)

0.01
(0.09)

0.14*
(0.06)

0.45**
(0.17)

 His unemployment − 0.23*
(0.11)

− 0.34***
(0.10)

− 0.11
(0.09)

− 0.12
(0.09)

− 0.12
(0.07)

− 0.08
(0.17)

 Gender-composition partners’ 
field of study

 % Women in her field 0.00
(0.00)

0.00
(0.00)

0.00
(0.00)

0.00
(0.00)

0.00*
(0.00)

0.00
(0.00)

 % Women in his field − 0.01***
(0.00)

0.00
(0.00)

0.00
(0.00)

0.00
(0.00)

0.00
(0.00)

0.00
(0.00)

 ln-L − 13,232 − 10,026 − 19,496 − 13,140 − 34,516 − 13,389
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4.2  The Role of Earning Potential and Unemployment Risks

Table 3 shows the results concerning the effects of earning potential and unemploy-
ment risks of both partners on the transition to the second births. Models 3 and 4 
look at the role of earning potential, where the former (M3) does not control for 
the gender composition of partners’ study field, while the latter (M4) does. Overall, 
little changes between M3 and M4, in both models, a unit increase in the female 
partner’s earning potential has a negative effect on second birth rates in Bulgaria, 
Poland and Romania, whereas it has a positive effect in Belgium. The male part-
ner’s earning potential has a positive effect on the transition to second births in Bel-
gium. The results for Belgium clearly support Hypothesis 2b implied by the pooling 
of resources family model. In the other countries, however, the findings are more 
mixed. We do not find clear support for hypotheses 1b or 2b, given that the sign 
and statistical significance of the effects of partners’ earning potential are not con-
sistent with these hypotheses. In Central and Eastern European countries, we found 
a negative effect of the female-partner’s earning potential on birth rates, a finding 
supporting Hypothesis 1b. However, results for the male partner are not statistically 
significant.

Models 5 and 6 look at the role of unemployment risks. In M5, we found that 
higher unemployment risks of both partners tend to inhibit transition to the second 
birth in Austria and Belgium. This is line with Hypothesis 2c, based on the pool-
ing of resources family model. In Lithuania, we do not find a statistical significant 
effect of partners’ unemployment risks. In Bulgaria, Poland and Romania, we find 
that higher unemployment risks of the female partner are positively associated with 
second birth rates, a finding that supports Hypothesis 1c. In M6, when we include 
the variable indicating the gender composition of partners’ fields of study, results 
tend to remain the same, at least in the direction of the effects.

4.3  Alternative Models’ Specifications

As mentioned in the data section, we have to deal with a selective sample, i.e. we 
only observe fertility histories of those unions intact at the time of interview. To 
check whether differences in union duration may alter the results, we analysed the 
data separately by union’s cohort. The youngest cohorts are more heterogeneous 
in terms of union stability given that their time of union formation is closer to the 
interview, and thus, they may represent a less selective group. The analyses based 
on the sample of the youngest cohorts showed a very similar pattern to the results 
presented here. However, we should keep in mind that the sample size for these is 
smaller; thus, estimates tend to be more uncertain.

Next, to check whether our results are sensitive to the differential in earning 
potentials and unemployment risks between men and women, we have ran models 
using male partners’ estimates of earning potential and unemployment risks also 
for the female partners. The results are in line with those showed here.

We have also verified whether our conclusions would differ if we take into 
account that earning potential and unemployment risk would be predicted to be 
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different for men and women with and without children. We have re-estimated 
both factors using a model in the first stage that takes into account the number of 
children younger than 15 years in the household. (A more comprehensive meas-
ure of the fertility history was not possible with the data at hand.) The results, 
available upon request, did not alter our conclusions.

Additionally, recognizing that the data we used to estimate the unemployment 
risk were sometimes far off in time from the interview date, we have re-estimated 
our models using a subset of unemployment data closer to the GGS interview-
ing period, namely unemployment risks for the years 2003–2008 instead of 
2003–2013. The results of the re-estimation do not lead to any different conclu-
sions, except that in Lithuania, we found a statistically significant negative effect 
of the male partner’s unemployment risks on second birth rates.

Finally, Fig.  5 compares the results obtained from a model that accounts for 
time constant unobserved factors of the couple (joint panel in Fig.  5), which is 
the one applied in this paper, and a model without random effect (separate panel 
in Fig.  5). In most of the countries, the separate modelling tends to inflate the 
positive effect of women’s education. This is due to the fact that couples who got 
their first child earlier than their average peers also enter the risk set for second 
childbearing earlier.

Fig. 5  Relative risks for the transition to second birth by educational pairing, from a joint model simulta-
neously estimating all birth orders (upper panel) and from a separate model only estimating the transition 
to second birth (lower panel)
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5  Discussion

In recent years, scholars have increasingly investigated the association between 
male partners’ characteristics and fertility, which may be related to the increased 
awareness of the importance of gender equality within the couple and in society 
for fertility (McDonald 2000; Huinink and Kohli 2014; Esping-Andersen and Bil-
lari 2015; Goldscheider et  al. 2015). Since parenthood requires parental invest-
ment from both men and women, scholars have acknowledged the importance of 
keeping a couples’ perspective in fertility research. Still, studies focusing on the 
couple as main unit of analysis and considering both partners characteristics have 
remained relatively scarce.

This paper has contributed to the emerging literature on the role of both part-
ners’ characteristics for fertility in two ways. First, we propose an approach to 
account for the economic aspects of education, such as income and employment, 
in a way that incurs less endogeneity issues compared to when actual earnings 
or unemployment are entered into the equation. Second, in our study about cou-
ples’ transition to second births, we have accounted for the selection into parent-
hood. While previous studies have focused either on first- or higher-order births 
separately, we were able to account for unobserved characteristics of the couple 
that often drive the selection into parenthood by modelling parities progressions 
jointly.

Using data from six European countries, we tested hypotheses derived from two 
different family models. The specialization model is based on the traditional gender 
division of labour, whereas the pooling of resources model is based on the dual-
earner family. Overall, our findings very clearly differ by country and they do not 
support hypotheses deriving from only one family model. We found that Belgium is 
the only country where all hypotheses derived from the pooling of resources model 
are supported. Here, the highly educated homogamous couples have the highest sec-
ond birth rates and the presence of at least one highly educated partner increases 
fertility rates (Hypothesis 2a). Next, both his and her earning potential are positively 
associated with second birth rates (Hypothesis 2b), whereas his and her unemploy-
ment risks are negatively associated with fertility (Hypothesis 2c).

In Austria, results are mixed: we found that highly educated homogamous cou-
ples have the highest second birth rates relative to other pairings, but only when 
we control for the gender composition of partners’ field of study. This is related 
to the fact that couples where the male partner graduated in a female-dominated 
field of study tend to have lower second birth rates in Austria.

In Central–Eastern European countries, if we found statistically significant 
effects, they tend to support hypotheses based on the specialization family model. 
In Bulgaria, Poland and Romania, we found that couples where the woman has 
a high level of education have the lowest second birth rates compared to other 
couples. Additionally, female partners’ earning potential is negatively associated 
with fertility rates, whereas the opposite holds for unemployment risks, findings 
which are line with hypotheses 1b and 1c.



www.manaraa.com

458 A. Trimarchi, J. Van Bavel 

1 3

In contrast to previous studies, we aimed to explicitly consider two aspects 
entailed by an educational degree to better understand fertility dynamics at the 
couple level. Unfortunately, due to data availability, our categories of study disci-
plines are relatively broad; thus, we could not account for several aspects entailed 
by an educational degree. We mainly considered the economic dimension, leav-
ing the cultural aspects on the background. This choice might have limited the 
interpretation of our results, and future research could find ways to disentangle 
between the cultural and economic aspects. For instance, our two-step approach 
could be improved if we could have the data to also estimate cultural traits of 
educational degrees in the first step.

Other limitations of this paper should be mentioned. First, our sample suffers from 
a selection bias since we only included unions that were intact at interview time. 
As a result, our sample over-represents stable unions, which are more conducive to 
childbearing. The selectivity would not be a problem if dissolution rates were random 
across educational pairings. However, divorce studies suggest that educational pair-
ings are correlated with divorce risks (Kalmijn 2003; Mäenpää and Jalovaara 2014; 
Theunis et al. 2018). Changes over time have been observed, and women’s positive 
educational gradient in divorce rates is flattening out (Härkönen and Dronkers 2006; 
Matysiak et  al. 2014). Country-specific studies showed that educational hypogamy 
does not necessarily lead to higher divorce rates, especially with regard to unions 
formed in the 1990s and afterwards (see Schwartz and Han (2014) for the USA and 
Theunis et al. 2018 for Belgium). To check the sensitivity of our results to a possible 
sample-selection effect, we ran alternative models only considering unions formed in 
the 1990s and onwards. Overall, results turned out to be in line with the patterns pre-
sented in this paper. However, it is also possible that our results reflect this selection 
only for some countries. For instance, we have seen that the pooling of resources fam-
ily model seems to be adequate to describe fertility behaviour in the Belgian context 
but not in the Bulgarian, Polish or Romanian ones. One explanation for this is that in 
the latter contexts, results reflect the selection driven by differentials in union dissolu-
tion rates across educational pairings, whereas this is not the case of Belgium, where 
this gradient has been disappearing (Theunis et al. 2018). If data allow, in the future, 
it will be useful to prospectively look at couples’ union formation and dissolution.

Further investigations are necessary to really understand the role of educational 
pairing for fertility dynamics. Here, we point out two major challenges for future 
research. First, from the micro-level analysis of fertility, the challenge will be to 
address the role of reverse causation between education and fertility (and fertility 
intentions). We acknowledge that education and fertility may be jointly determined, 
since individuals who have less of a desire to have children will simultaneously 
prefer to invest more in education. Decisions concerning education and fertility 
may therefore be part of the same family building process. Still, the couple-level 
approach entails that educational and partnerships trajectories of both partners are 
simultaneously taken into account. Childbearing may impede acquiring high levels 
of education, also affecting the educational pairing that lower educated individuals 
may form. To fully address these issues from a couple-level perspective, detailed 
data on both partners’ educational and partnership trajectories are needed.



www.manaraa.com

459

1 3

Partners’ Educational Characteristics and Fertility:…

The second challenge for future research on educational pairing and fertility will 
be to reconcile macro- and micro-levels of analysis. In our study, we have tested the 
same hypotheses in six different contexts, without accounting for the country differ-
ences and changes over time. Simplifying our results a lot, we found that, relatively 
to the medium educated couples, more educated couples have higher fertility rates in 
Western European countries, whereas lower educated couples have higher fertility in 
Central and Eastern European countries. Additionally, the effect of unemployment 
risk on second birth rates tends to be gender specific in the latter set of countries and 
gender neutral in the former group. In short, we found some evidence of the spe-
cialization family model as stimulating fertility in Central and Eastern European but 
not in Western European countries.

These patterns suggest that fertility responses depend on the specific conditions 
of family and work reconciliation. These conditions consist in the intersection of 
family policies, labour market structures and gender norms, which vary across Euro-
pean countries (Matysiak and Węziak-Białowolska 2016). In the last decade, exten-
sive emphasis has been given to the roles of men and women within families which, 
in turn, have been also changing over time. To the extent that men become more 
involved in the family sphere, the pooling of resources family model may stimu-
late fertility (Goldscheider et al. 2015). Beyond gender role differences, our results 
may also reflect the different levels of economic security within our set of countries 
(Matysiak et  al. 2018). Thus, convergence towards a pooling of resources family 
model which potentially may stimulate fertility will depend on several interacting 
factors. Future studies should cast more light on these factors.
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Table 4  Sample selection and 
size of the sample for each birth 
event. Source: Own calculation 
on GGS data

N

Initial sample size 34,647
Not in co-residential union at interview time 9840
Partner’s respondent education missing or ISCED ≤ 2 1575
Homosexual couples 44
Previous children from other relationships 1622
Date union formation missing 39
Date first birth missing 14
Woman’s age missing 52
Time of birth ≤ date of union formation 694
Male partner’s age missing or < 15 at time of union 13
Missing information independent variables (Bulgaria, 

Lithuania and Romania)
119

Sample first births 15,296
Sample second births 12,673
Sample third births 7401

Table 5  Categorization of the field of study

Categories Description

General/unspecified field General programmes, basic/broad programmes; literacy and numeracy; 
personal skills; unknown and unspecified

Humanities and arts Humanities, languages and arts; Fine Arts; Music and performing arts; 
Audio–visual techniques and media production; Design; Craft skills; 
Religion; Foreign languages; Mother tongue; History, philosophy and 
related subjects; History and archaeology; Philosophy and ethics

Education Teacher training and education science; Teaching and training; Educa-
tion science; Training for preschool teachers; Training for teachers at 
basic levels; Training for teachers with subject specialization; Train-
ing for teachers of vocational subjects

Social Sciences/business/law Social and behavioural sciences; Psychology; Sociology and cultural 
studies; Political sciences and civics; Economics; Journalism and 
information; Journalism and reporting; Library, information and 
archive; Business and administration; Wholesale and retail sales; 
Marketing and advertising; Finance, banking and insurance; Account-
ing and taxation; Management and administration; Secretarial and 
office work; Working life; Law

Science and technology Science, mathematics and computing; Life science; Biology and 
biochemistry; Environmental science; Physical science; Physics; 
Chemistry; Earth science; Mathematics and statistics; Computing; 
Computer science; Computer use; Engineering, manufacturing and 
construction; Engineering and engineering trades; Mechanics and 
metal work; Electricity and energy; Electronics and automation; 
Chemical and process; Motor vehicles, ships and aircraft; Manufac-
turing and processing; Food processing; Textiles, clothes, footwear, 
leather; Materials (wood, paper, plastic, glass); Mining and extrac-
tion; Architecture and building; Architecture and town planning; 
Building and civil engineering
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Table 5  (continued)

Categories Description

Agriculture Agriculture and veterinary; Agriculture, forestry and fishery; Crop and 
livestock production; Horticulture; Forestry; Fisheries; Veterinary

Health and welfare Health and welfare; Health Medicine; Medical services; Nursing and 
caring; Dental studies; Medical diagnostic and treatment technology; 
Therapy and rehabilitation; Pharmacy; Social services; Child care and 
youth services; Social work and counselling

Services Personal services; Hotel, restaurant and catering; Travel, tourism and 
leisure; Sports; Domestic services; Hair and beauty services; Trans-
port services; Environmental protection; Environmental protection 
technology; Natural environments and wildlife; Community sanita-
tion services; Security services; Protection of persons and property; 
Occupational health and safety; Military and defence

Not applicable (low educated) People with highest level of education: ISCED ≤ 2

Fig. 6  Share of graduated women (ISCED 3–6) by field of study and country. Source: Own calculations 
on the UNESCO/OECD/Eurostat database on education [educ_grad5] and GGS data
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