The Gender Gap Reversal in Educational Attainment and Age Differences in Marital
and Non-Marital Unions Across Europe

André Grow & Jan Van Bavel

Background and Goals

Women’s educational attainment was lower than men’s for the largest part of the 20 century.
This gap started to narrow in the 1970s, and today women outperform men in terms of
enrollment and success in higher education (Schofer and Meyer 2005). This reversal had
important consequences for family life. In the past, husbands were often more educated than
their wives, but today it is women who are often more educated than their partners (De Hauw
et al. 2017; Esteve et al. 2012; Grow and Van Bavel 2015; Van Bavel et al. 2018). Traditional
divorce patterns have also changed. In the past, marriages in which the wife was more
educated than her partner had a higher divorce risk than marriages in which she was similar or
less educated. Today, at least in the USA, this difference does not exist anymore (Grow et al.
2017; Schwartz and Han 2014). In this paper, we contribute to research on the consequences
of the gender gap reversal in educational attainment. We explore how the reversal has affected
age differences in marital and non-marital unions.

The age of prospective spouses is a major factor in people’s partnering decisions (Glick
and Landau 1950). Across the developed world, spouses tend to be of similar age, with
husbands being on average 2-3 years older than their wives. This pattern is so universal that it
is often taken for granted (Esteve et al. 2009), but this view neglects that major changes in age
homogamy that have taken place over the course of the 19" and 20" century (cf. Van de Putte
et al. 2009). Homogamy has increased over time, whereas this trend has become more mixed
in recent years (Kolk 2015). Age differentials within unions are a source of inequality
between men and women (Van de Putte et al. 2009). Understanding the factors that determine
age differences within unions, and changes therein over time, therefore is an important step
towards a better understanding of gender inequality.

Van Bavel (2012) argued that changes in the relative educational attainment of men and
women may be one factor that systematically affects patterns of age homogamy. The reason is
that educational attainment is — next to age — an important factor in people’s partnering
decisions. All else equal, both men and women tend to prefer partners who are similar to them
in educational attainment over partners with lower or higher educational attainment (Kalmijn
1998). Because of the gender gap reversal in education, highly educated women in recent
cohorts are experiencing a shortage of similar educated men within their own age group.
Thus, to the extent that they are unwilling to partner with somebody who is lower educated or
to remain single, they might be inclined to look for alternatives among members of older birth
cohorts, in which highly educated men are relatively abundant. This, in turn, may lead to a
decrease in age homogamy and larger age differences to the disadvantage of women.
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We study the association between the gender gap reversal and age differences in two steps.
In a first step, we use agent-based computational (ABC) modelling to develop hypotheses
about the relation between the gender gap reversal and age differences. In a second step, we
test these hypotheses empirically with data from the European Social Survey (ESS).

Our use of ABC modelling for developing hypotheses is motivated by the fact that
marriage markets are complex social systems, in which the matching opportunities and
preferences of men and women, as well as the resulting two-sided partnering decisions, need
to be considered. Developing hypotheses about the dynamics that such systems generate
based on mere verbal reasoning alone is difficult, and may lead to a situation in which non-
intuitive outcomes are overlooked (Grow and Van Bavel 2018; Smaldino and Schank 2011).
ABC modelling makes it possible to study complex social systems with analytical rigor, and
therefore is a valuable tool for theory development in marriage market research.

Our use of the ESS for testing our hypotheses is motivated by the fact that Europe has
shown considerable variation in the onset and extent of the gender gap reversal (cf. De Hauw
et al. 2017). This variation provides statistical leverage for studying the association between
men’s and women’s relative educational attainment and the level of age homogamy across
countries. One complication in this context is that non-marital cohabitation is on the rise in
Europe and in some countries increasingly replaces marriage (Hiekel et al. 2014). We expect
that the processes that we explore apply to all committed heterosexual relationships, but we
distinguish between marriage and unmarried cohabitation in our analysis.

Analytical Approach

To develop our hypotheses, we build on an existing ABC model that has been developed to
study the link between the gender gap reversal and changes in marriage and divorce patterns
(Grow et al. 2017; Grow and Van Bavel 2015).

The model is a two-sex model that simulates partner search over the life courses of several
cohorts of people (agents). Agents are born, grow older, enter school, leave education, enter
the marriage market, marry, possibly divorce, reproduce, and die at some point (not
necessarily in this order). The main characteristics that agents care about in their partners are
their age and social status. Based on empirical research, the model assumes that women tend
to prefer partners who are 2-3 years older than they are, whereas men prefer women who are
in their mid-20s regardless of their own age, all else being the same (England and McClintock
2009; Skopek et al. 2011). Furthermore, the model breaks social status down into a cultural
and an economic component; it assumes that men and women desire partners who possess
similar cultural resources, but also prefer partners who possess high economic resources. In
line with earlier sociological research (Kalmijn 1998), these resources are represented by
agents’ educational attainment (representing cultural resources) and earnings prospects
(representing economic resources). To plausibly simulate population change over time, and in
particular the reversal of the gender gap in educational attainment, the model relies on
empirical input data from various sources, that are available for 12 European countries.

Most importantly, the model makes assumptions about people’s partner search behavior
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that are congruent with Van Bavel’s (2012) assumptions about how men and women might
react to a shortage of potential partners within the desired age range. The model assumes that
individuals may lower their aspirations for the characteristics they expect in a partner, if they
fail to find somebody who meets their ideals. This means that when agents fail to find a
partner with similar educational attainment and high earnings prospects in the desired age
range, they become increasingly willing to accept partners who are younger/older than what
they desire. This aspect of the model makes it suitable for studying the link between changes
in men’s and women’s relative educational attainment and changes in age homogamy.

As indicated above, we will test the hypotheses that our ABC model generates with data
from the ESS. The ESS is a cross-national, individual-level survey that is conducted every
two years and is currently available for the period 2002-2016 in a large number of countries.
The simulation model described above has been calibrated to match marriages in terms of
their educational characteristics, as observed in the birth cohorts (1940-1950], (1950-1960],
(1960-1970], and (1970-1980] in the 2010 and 2012 rounds of the ESS in 12 countries. For
the preliminary empirical analysis that we report here, we pooled data from all 28 European
countries® and all 8 rounds of the ESS; given the longer time frame that his data covers than
the data used the original model calibration, we included the additional cohort (1980—1990].
In a first explorative analysis, we compared the predictions of the simulation model with the
empirical data in the following way.

In the first step, we focused on the outcomes of our simulation model, based on simulation
runs that covered the period 1921-2012 in the 12 European countries for which input data was
available (similar to Grow and Van Bavel 2015 and Grow, Schnor, and Van Bavel 2017). For
these simulation runs, we calculated for each union that was formed the age difference
between the male and the female agent (age male — age female), so that positive values
indicate that the man is older than the woman, and negative values indicate that he is younger.
If the value is 0, the two agents are of the same age. We refer to this variable from here on as
age disadvantage woman. After calculating this variable, we predicted its value by means of a
linear regression model, separately for male and female agents. In this analysis, we controlled
for agent’s educational attainment (low, medium, or high), whether they were in a
educationally homogamous union (1 = yes, 0 = no), their birth cohort ((1940-1950], ((1950—
19601, (1960-1970], (1970-1980], or (1980-1990]), whether they were married® (1 = yes, 0 =
no), and whether they were married before (1 = yes, 2 = no) their current union. Additionally,
we calculated the f-index, which is a standard measure of women’s educational advantage in
society (Esteve et al. 2012). This measure ranges from -1 to 1. A value close to 1 means that
in a given population, any randomly selected woman is likely to be more educated than any
randomly selected man, whereas a value close to -1 has the exact opposite meaning. A value
of 0 means that men and women are on average similarly educated. We calculated this
measure separately for each agent cohort, to be able to assess educational imbalances that men
and women might experience among the members of their own cohort. In our analyses, we
also interacted this measure with the variable married before, to assess whether the gender
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Table 1 Results of linear regression predicting age disadvantage woman, separately for male
and female agents, based on the simulation data

Variables Male agents Female agents

Ml M2 M3 M4

beta se. p beta se. p beta s.e. p beta se. p

Constant 7.61 093 * 7.35 092 * 297 0.60 * 295 0.62 *
Educational attainment (ref.: Low)

Medium -0.25 0.05 * -0.26 0.05 * -1.20 0.08 * -1.20 0.08 *

High -0.52 0.09 * -0.52 0.09 * -2.16 0.11 * -2.16 0.11 *
Educationally homogamous -0.29 0.05 * -0.29 0.05 * -0.80 0.07 * -0.80 0.07 *
Birth cohort (ref.: (1940,1950])

(1950,1960]) -0.15 0.08 -0.15 0.08 0.20 0.04 * 0.20 0.04 *

(1960,1970] -0.53 0.11 * -0.53 0.11 * 0.33 0.07 * 0.33 0.07 *

(1970,1980] -094 0.15 * -094 0.15 * 0.57 0.10 * 0.57 0.10 *

(1980,1990] -1.19 0.21 * -1.19 0.21 * 0.61 0.13 * 0.61 0.13 *
Married -2.35 0.06 * -2.35 0.06 * -0.38 0.20 -0.38 0.20
Married before 2.10 0.08 * 4.68 0.92 * 0.13 0.08 0.31 0.31
F-index -6.14 1.83 * -5.66 1.81 * 240 1.16 243 1.19

Married before x f-index -4.68 1.65 * - — -0.33 0.59

Note: Country-level cluster-robust standard errors; country-fixed effects have been excluded
for readability; N = 3,362,477 male agents and 3,468,340 female agents
*p <.05, two-tailed

gap reversal might affect age differences in higher-order unions differently than in first
unions.

In the second step, we prepared the ESS analogously to the simulation data and estimated
the same linear regression model for all 28 countries.

First Results

Tables 1 and 2 report the results of our preliminary analysis, with Table 1 presenting our
results based on the simulation data and Table 2 presenting our results based on the ESS.
Focusing first on the simulation data, our results suggest that among male agents, an increase
in women’s relative educational attainment was associated with a decrease in the age
advantage that they had over their female partners (i.e., the value of the dependent variable
age disadvantage woman became smaller). In Table 1, this is evidenced by the negative
coefficient associated with the variable f-index in model M1. This negative effect was even
stronger among men in higher order unions, as evidenced by the negative coefficient
associated with the interaction between the variables f-index and married before in model M2.
For female agents, our results were in the exact opposite direction, albeit the corresponding
effect estimates failed to reach statistical significance. That is, as women’s relative
educational attainment increased, women’s age disadvantage in the unions that they formed
increased (model M3), and this effect was stronger in higher order unions (model M4).
Focusing next on the empirical data presented in Table 2, our results show a striking
similarity with our simulation results. In more detail, in the unions that men formed, the age
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Table 2 Results of linear regression predicting age disadvantage woman, separately for men
and women, based on the ESS data

Variables Men Women
M5 M6 M7 M8
beta se. p beta se. p beta se. p beta s.e. p

Constant 495 0.59 * 484 059 * 2.23 0.65 * 234 0.65 *
Educational attainment (ref.: Low)

Medium -0.19 0.05 * -0.19 0.05 * -0.34 0.12 * -0.34  0.12 *

High -0.33 0.06 * -0.33 0.06 * -0.78 0.14 * -0.78 0.14 *
Educational homogamy -0.06 0.03 -0.06 0.03 -0.12 0.05 * -0.12 0.05 *
Birth cohort (ref.: (1940,1950])

(1950,1960] -0.15 0.09 -0.15 0.09 0.21 0.08 * 0.21 0.08 *

(1960,1970] -0.54 0.14 * -0.54 0.14 * 0.28 0.12 * 0.28 0.12 *

(1970,1980] -0.85 0.20 * -0.85 0.20 * 0.54 0.15 * 0.54 0.15 *

(1980,1990] -1.26 0.23 * -1.27 023 * 0.72 0.23 * 0.72 023 *
Married -0.28 0.06 * -0.28 0.06 * 0.10 0.06 0.11 0.06
Married before 1.97 0.14 * 333 0.60 * -0.57 0.08 * -1.75 049 *
F-index -3.18 1.63 -297 1.63 1.83 1.52 1.63 1.52
Married before x f-index - 271 113 * - 2.30 093 *

Note: Country-level cluster-robust standard errors; design weights have been applied;
country-fixed effects have been excluded for readability; N = 49,116 men and 55,768 women
*p <.05, two-tailed

disadvantage of women increased with an increase in women’s relative educational attainment
at the population level (model M5), whereas in the unions that women formed, their age
disadvantage increased (model M7). These effects were both more pronounced (and
statistically significant) in higher order unions (models M6 and M8).

Preliminary conclusion

Our preliminary analyses suggest that the reversal of the gender gap in educational attainment
was associated with changes in age differentials in heterosexual unions across Europe. More
specifically, our simulation results suggest that the reversal of the gender gap in educational
attainment might have led to a decrease the age advantage that men have in the unions that
they form, but an increase in the age disadvantage that women typically experience in their
unions. This pattern is also evident in our empirical analysis based on data from the European
Social Survey, especially in higher-order unions. In the next step, we will refine our analyses
and more closely explore the exact age differences that emerge.
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