
 
 

What drives the reversal of the gender education gap?  
Evidence from Germany 

 
 
 
 

Regina T. Riphahn  
 

Caroline Schwientek  
 

(University of Erlangen-Nuremberg) 
 
 
 

27 February 2014 
 

First and very preliminary draft 
Please do not distribute 

COMMENTS VERY WELCOME 
 
 
We study the mechanisms that are associated with the reversal of the gender education gap in 
Germany. We focus on the three outcomes graduation from upper secondary school, any 
tertiary education experience, and tertiary education degrees. Individual and family 
background variables and labor market indicators are hardly associated with the reversal of 
the gender education gap. The development of class sizes and the overall cohort share holding 
the upper secondary degrees are associated with the reversal of the gender education gap in 
tertiary degrees. Across all considered mechanisms, the change in social norms appears to be 
most closely associated with the reversal of the gender education gap in Germany. 
 
 
Keywords: educational attainment,wage premium 
JEL Code: I21, J16 
 
 
 
Correspondence: 
Regina T. Riphahn 
University of Erlangen-Nuremberg 
Lange Gasse 20 
90403 Nuremberg 
Germany 
Phone:  +49 - (0)911 - 5302 268 
Fax:  +49 - (0)911 - 5302 178 
Email:   regina.riphahn@fau.de 
  



1 
 

1. Introduction 

In many industrialized countries the gender gap in educational attainment has reversed in 

recent years; now, the educational attainment of females typically exceeds that of males. In 

the advanced economies the gender difference in the share of 30-34 years olds with a tertiary 

degree shifted from 5.6 percentage points in favor of men in 1980 to 6.6 points in favor of 

women in 2005 (Parro 2012). It is intriguing to explore the determinants of this development 

and it is important: the rising female advantage in higher education may affect societies in 

many ways. We investigate the mechanisms behind the reversal of the gender education gap 

in secondary and tertiary education in Germany. 

So far, the literature focused on changes in gender differences in tertiary education. 

Goldin et al. (2006) look at college completion rates in the U.S. and discuss mechanisms 

behind the advance of females. The rising expectation of permanent future labor force 

attachment encouraged higher female investments in human capital particularly for the birth 

cohorts since 1960. At the same time contraceptives became available, the age at first 

marriage increased, and increasing divorce rates incentivized the economic independence of 

women. Some authors argue that women benefited from the shift in labor demand to college 

educated workers and from a rising college wage premium which was higher for females than 

for males.1 Finally, gender differences in non-cognitive abilities are considered to render 

females' effort cost of higher education lower than those of males.  

Similarly, Becker et al. (2010) study gender-specific changes in the costs and benefits 

of higher education. The authors consider the female advantage in the total cost of education 

to be central to the reversal of the gender education gap. In particular, higher non-cognitive 

skills of females, a lower incidence of behavioral problems, and the lower variance in the 

distribution of non-cognitive skills render the female supply of college educated labor more 

                                                            
1  Recently, Hubbard (2011) pointed out that the college wage premium for women actually does 
not exceed that of men, once unbiased estimations are used. 
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elastic than that of males. Therefore the authors argue that the increase in demand for college 

educated workers generated a larger supply response among females rather than males. 

Parro (2012) extends this discussion to explain the male advantage in higher education 

prior to 1975. He suggests that in earlier decades the demand for workers in high-skill sectors 

favored highly educated males. Later on, skill biased technological change generated a skill-

upgrade in sectors with low barriers to female employment and thus larger incentives for 

women to invest in higher education.  

The literature on the gender education gap outside of the U.S. is slim. Christofides et 

al. (2010) confirm much of the U.S. evidence for the case of Canadian university attendance. 

They find that the university wage premium explains most of the changes over time, with 

smaller roles for changes in tuition and real incomes.2  

A German literature on the gender education gap hardly exists. While a few authors 

discuss the development of male and female returns to education over time3 only Legewie and 

DiPrete (2009) address the gender education gap. They point out that in terms of college 

completion U.S. females have overtaken males while German females only narrowed the gap. 

The authors argue that the relationship between parental education and female tertiary 

education has changed more in the U.S. than in Germany: in the U.S. a cultural transformation 

lifted prior constraints imposed on female education. The authors focus exclusively on the 

role of parental education and consider birth cohorts through 1982. In contrast, we study a 

broad set of potential mechanisms behind the education gender gap and cover more recent 

birth cohorts.  

We study determinants of the German gender education gap for the birth cohorts 1965 

through 1989. In contrast to most of the literature we consider both secondary and tertiary 

                                                            
2   Further important contributions to this literature are, e.g., DiPrete and Buchmann (2006), 
Hubbard (2011), Bailey and Dynarski (2011), and Cho (2007). 
3  See, e.g., Ammermüller and Weber (2005), Schnabel and Schnabel (2002), Boockmann and 
Steiner (2006), Fitzenberger and Kohn (2006), or Gebel and Pfeiffer (2010). 
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education outcomes. In Germany, upper secondary education is important because 

traditionally only the selective upper secondary school degree (Abitur) grants access to 

tertiary education. We describe recent developments and evaluate the relevance of potential 

determinants of the gender education gap, including a rich set of indicators of wage and 

employment premiums and measures of shifts in occupation-specific skill requirements.  

 We find that individual and family background variables and various labor market 

indicators are hardly associated with the reversal of the gender education gap. Among the 

characteristics of the education system it is the development of school class sizes over time 

and the overall cohort share holding the upper secondary degree that are associated with the 

reversal of the gender education gap in tertiary degrees. Across all considered mechanisms, 

the change in social norms appears to be most closely associated with the reversal of the 

gender education gap in Germany. 

 The next section briefly describes the German education system. Section 3 surveys the 

developments in secondary and tertiary educational attainment and the potential mechanisms 

behind it. Our empirical analysis follows in section 4. In section 5 we discuss our set of 

robustness tests and section 6 concludes.  

 

2.  Institutional Background 

 We briefly summarize the key features of the German education system. Starting at 

age three children may attend Kindergarten which traditionally provides day care and 

instruction for half a day until midday. At about age six children enter elementary school, 

which generally lasts four years. At age ten, pupils move on to secondary school which - 

generally - offers three alternative tracks: lower secondary school (Hauptschule) lasts another 

6 years and prepares for vocational training in blue collar occupations and crafts. Intermediate 

secondary school (Realschule/Mittelschule) also provides six years of instruction and 

typically prepares for vocational training in white collar occupations. At upper secondary 
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schools (Gymnasium) education continues for an additional eight or nine years. The upper 

secondary school degree (Abitur) is required for admission to tertiary education. In principle, 

track choice can be reversed after age ten, but this happens rarely (Jürges and Schneider 

2011). Since the 1960s the "education expansion" yielded a steady shift of cohort shares to 

higher tracks (see Figure 1).4 Jürges and Schneider (2011) discuss biases in track assignment 

that result from developmental differences by gender and relative age among pupils at the 

time of track choice: boys receive lower track recommendations than girls. However, as the 

system has been stable for many decades this cannot explain recent changes in the gender 

education gap.  

Once pupils leave secondary school, they can choose different pathways. Those with 

an upper secondary school degree can start tertiary education in universities or polytechnics. 

Generally, however, a transition into vocational training is most common and possible for 

graduates from all tracks. Instead of pursuing tertiary education, military or substitute service, 

and vocational training, secondary school graduates may work without training as unqualified 

workers, leave the labor force, or become unemployed.5 As of 2011, about 67 percent of the 

German adult working age (age 25-65) population held a degree from the vocational training 

system, mostly from an apprenticeship, 15 percent held a tertiary degree, and 17 percent held 

no vocational degree (STBA 2012).  

The German education system is administered at the level of federal states. The states 

regulate the transition from elementary to secondary school, the curriculum at different 

schools, the supply of secondary schools and teachers as well as the expenditures per pupil. 

Some states are more restrictive than others in allowing access to upper secondary schools, 

however, most features of the educational system such as teacher training, employment 

                                                            
4  The West German baby boom peaked between 1961 and 1966, after which fertility dropped 
rapidly. 
5   For details on the German vocational training system see, e.g., Riphahn and Zibrowius (2013). 
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conditions, and salaries are similar across states. Besides the secondary also the tertiary 

academic system is reasonably similar across federal states. 

 

3. Description of the gender education gap, empirical approach, and data 

3.1 Development of the gender education gap 

As in other countries, men in Germany traditionally received more education than 

women. Earlier in the twentieth century about 10 percent of male and five percent of female 

birth cohorts graduated from upper secondary school (Riphahn 2011). These shares increased 

starting with the birth cohorts of the late 1930s (see Figure 1). Figure 2 uses data from the 

German Mikrozensus and presents the development of gender-specific cohort shares attaining 

upper secondary school and academic degrees, beginning with the birth cohort of 1950. The 

Mikrozensus provides large sample sizes such that the depiction by gender and cohort reliably 

presents the development over time. Figure 2.1 shows that in the 1950 birth cohort about 30 

percent of males and 15 percent of females attained the upper secondary school degree: these 

cohort shares continued to increase for both sexes but with a steeper slope for females than 

men. Starting with the 1980 birth cohort the female cohort share with an upper secondary 

degree exceeds that of males. Today, more than half of both sexes' birth cohorts attain the 

degree.  

 Figure 2.2 shows the male and female cohort shares completing tertiary education: the 

shares were about constant at 15 percent for females and 25 percent for males through the mid 

1960s birth cohorts. Then they increased, again with a steeper slope for females. The 1979 

birth cohort reached male-female parity at a cohort share of about 30 percent for both sexes. 

We cannot show developments for the birth cohorts after 1981 because we conservatively 

measure tertiary attainment only at age 30.   

 We depict the relative and absolute gender differences in educational attainment in   

Figures 3.1 and 3.2. In contrast to the evidence for the U.S. (Goldin et al. 2006) the two 
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patterns look similar: for the birth cohorts of the early 1950s the gender difference in 

secondary school attainment exceeded that in academic degrees indicating a higher propensity 

for females than males to study conditional on holding the upper secondary school degree. 

The patterns reversed by the late 1950s cohort. The difference in secondary schooling 

attainment declined rapidly. The difference in the cohort shares holding academic degrees 

stayed higher, at an absolute value of about 7 percentage points (see Figure 3.2) throughout 

the birth cohorts of the 1970s. It is this absolute difference that we study below. 

 Before we investigate the mechanisms behind the shift in gender patterns we examine 

whether the rise in female educational attainment was equally spread across different 

population groups. The evidence presented in Table 1 is taken from survey data of the 

German Socioeconomic Panel (SOEP), where we evaluate the secondary school attainment 

for birth cohorts who had reached age 22 and tertiary attainment for those who had reached 

age 30. The first rows show the development of cohort shares with secondary and tertiary 

educational attainment by gender. For the full sample we observe an increase of female cohort 

shares with the upper secondary degree over time from 34.9 (column A) to 58.9 percent 

(column D) whereas male cohort shares increased from 36.8 to 46.6 percent (again, columns 

A and D). The rightmost columns F through I show the development of cohort shares with 

tertiary degrees. Again, the female cohort share increased more than the male share (see rows 

1 and 2 of column I). The entries in rows 3 and 4 indicate relative and absolute differences for 

the two sexes in the respective birth cohort groups. The entries in columns E and I yield that 

females advanced faster than males for both educational attainments. The relative differences 

went up by 31.5 and 16.8 percentage points, and the absolute differences increased by 14.2 

and 4.1 points between the first and last cohort group for secondary and tertiary education, 

respectively. 

 The next panels describe the development for specific subsamples. We find that 

gender difference in secondary attainment declined more in families with low parental 
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education (i.e., where parents have neither upper secondary nor tertiary degrees) compared to 

parents with academic background. The level differences in educational attainment by 

parental educational background are still substantial, for both boys and girls (compare e.g., 

column D and H for the two parental education groups). 

 Generally, it seems that particularly girls in catholic families improved their 

educational attainment compared to that of boys: among catholics, the female-to-male ratio 

increased by more than 40 percentage points for secondary and tertiary attainment. The 

decline in the gender education gap also varies depending on whether there are additional 

siblings in the household; the largest advance in both secondary and tertiary educational 

attainment is observed for those with more than two siblings. Girls growing up in single 

parent families and those with fathers of low occupational status advanced the most relative to 

boys, in both educational attainment categories.  

Overall, we observe an improvement for females across all population groups; in 

contrast, the attainment of males did not increase and even declined over time in some 

population groups.6 The gender education gap reversed most clearly in favor of females in 

disadvantaged circumstances with, e.g., many siblings, in single parent households, with 

fathers of low occupational status, and with parents of low educational attainment or catholic 

belief. This matches the findings for the United States presented by Goldin et al. (2006). It 

differs from the conclusion of Bailey and Dynarski (2011) who find that educational 

advancement over time and the female educational advantage over males was stronger for 

those from high-income families. Most of the patterns that we find are similar for both, 

secondary and tertiary educational attainment.7  

                                                            
6   Our evidence matches the observation of Buchmann and DiPrete (2006) who point to the 
decline of male educational attainment in situations of absent fathers or of fathers with little education 
or low occupational status. These authors view the declining rate of male college completion in the 
United States as an important determinant of the educational gender gap reversal. 
7   Table 1 looks at different birth cohorts for the analysis of the secondary attainment (1969-
1989) and tertiary attainment (1965-1981) for two reasons. First, we assume that completed secondary 
school attainment can be observed at age 22 and completed tertiary education attainment at age 30. 
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3.2 Empirical approach 

We are interested in the set of factors that are correlated with and potentially explain 

the reversal of the gender education gap. Our baseline model for the linear regression of 

educational outcomes (Y) is  

(1) Yi = β0 + β1 femalei + β2 cohorti + β3 (femalei * cohorti) + δ State FEi + e0i . 

Since unobserved heterogeneities at the state-level might affect outcomes we condition on a 

set of state fixed effects. β2 describes the mean change in male educational attainment with 

every new birth cohort and β3 yields a linear approximation of the gender difference in cohort 

trends in educational attainment. If β3 is significant and positive, female attainment increases 

faster over time than that of males. Our strategy is to add explanatory variables (X) to the 

model that might be associated with the difference in trends for males and females and thus 

reduce the magnitude and statistical significance of the estimates of β3: 

(2) Yi = β0 + β1 femalei + β2 cohorti + β3 (femalei * cohorti) + β4 Xi + δ State FEi + e1i  . 

Following the literature, we focus on four groups of indicators for X: (a) individual 

characteristics, (b) labor market characteristics, (c) characteristics of state education systems, 

and (d) other characteristics such as state-level demographics and social norms (for a detailed 

list of the considered indicators see the appendix). In addition, we consider the interactions of 

the characteristics X with the 'female' indicator to allow for gender-specific differences in the 

correlations of X with educational attainment: 

(3) Yi = β0 + β1 femalei + β2 cohorti  + β3 (femalei * cohorti)  

+ β4 Xi + β5 (femalei * Xi) + δ State FEi + e2i  . 

                                                                                                                                                                                          
Therefore, the most recent SOEP data as of 2011 allow us to study birth cohorts up until 1989 and 
1981. Second, in our analysis we use data that is available starting in 1984. We assume that the key 
determinants for secondary school outcomes are to be observed by age 15 and the factors behind 
tertiary attainment happen by age 19. Since we can only measure these features starting in 1984, we 
can go back to birth cohorts 1969 in the case of secondary school degrees and cohort 1965 in the case 
of tertiary education. 
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Below, we investigate whether the consideration of control variables their gender-interaction 

effects affects the estimates of β3. We use heteroskedasticity robust standard errors. 

 

3.3 Sample and covariates 

In our analysis we apply data from the German Socio-Economic Panel (SOEP) (for 

details on the data see Wagner et al. 2007). The SOEP survey offers rich individual data 

including information on parental background, which we supplement with information from 

official statistics. In our sample we consider West German natives and second generation 

immigrants who share the experience of growing up in West Germany. We use the cross-

section of individuals that was surveyed in the 2011 survey year. This allows us to consider 

the most recent birth cohorts in our analyses. 

We analyze three binary outcome variables: whether an individual graduated from 

upper secondary school, whether a person entered tertiary education ("any tertiary"), and 

whether the person completed a tertiary degree.8 Table 2 describes the dependent variables 

and their respective samples. We measure each outcome imposing age limitations on the 

sample; in particular, we check among those who are at least 22 years old, whether they hold 

the upper secondary school degree, among those aged at least 25 whether they ever started 

tertiary education, and among those of at least age 30 whether they hold a tertiary degree. 

Given that our data was gathered in 2011 this implicitly defines the youngest considered birth 

cohorts we can consider for each outcome, i.e., 1989, 1986, and 1981. To explain individual 

education choices we match information that was available at the time when the person likely 

decided to pursue the degree. For that we pick age 15, i.e. about grade ten, to match 

information that may have been relevant for the decision to attend upper secondary school, 

                                                            
8  Goldin et al. (2006) and Bailey and Dynarski (2011) similarly study college entry and college 
completion. In the U.S., secondary school attainment is less relevant than in Germany, where it 
presents an entry barrier to tertiary education. In Germany, lifetime opportunities frequently are 
determined by secondary school track choice at age 10 (see Riphahn and Schieferdecker 2012).   
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and age 19 to match information that may have been relevant for the decision to pursue 

tertiary education. The SOEP provides data since 1984. Given these matching ages (i.e., age 

15 and 19) this determines as the oldest birth cohorts considered in our analyses, 1969 and 

1965 for the secondary and tertiary outcomes, respectively. In all cases our samples comprise 

more than 3,000 observations. Table 2 shows the overall means, the means for males and 

females, and for early and late birth cohorts. In our sample, the share of females holding the 

upper secondary school degree exceeds the share of males while males on average still 

predominate with respect to tertiary education. The two rightmost columns show the 

substantial increases in educational attainment across all three educational outcomes over 

time. 

 

4. Results 

4.1 Approach and baseline results  

 We present our results in five steps. First, we discuss the baseline estimation results of 

model (1) for the three outcome measures. Then, we separately consider the association of 

four sets of characteristics (X) with the development of the education gender gap over time 

using models (2) and (3). In particular, we differentiate the role of indicators at the individual 

level (e.g., family background or religion), at the level of regional labor markets (e.g., wage 

returns to education or unemployment), characteristics of state education systems and, finally, 

other characteristics such as regional demographics (e.g., divorce, marriage, and fertility 

rates) and social norms.  

 Table 3 shows the estimation results of the baseline model for the three outcome 

variables. For each outcome we present a model with and without controls for federal state 

fixed effects. Generally, the estimations yield precise coefficient estimates and the state level 

fixed effects significantly improve the fit of the model. Based on the models with state fixed 

effects (see columns 2, 4, and 6), where cohort is defined as birth year/1000 the share of 
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individuals holding the educational outcome increases by 6.95, 6.62, and 2.07 percentage 

points within ten years for males and much more rapidly by 14.5, 13.7, and 7.9 percentage 

points for females, for the three outcomes, respectively. In all cases we obtain statistically 

significant estimates for β3 suggesting that male and female time trends differ substantially.  

Next, we estimated model (2) considering four groups of characteristics (X) to 

investigate whether this affects the sign, magnitude, and statistical significance of the 

difference in male and female time trends in educational attainment. However, almost none of 

the controls affected the magnitude or precision of the estimate of β3 compared to the baseline 

model. Therefore we proceed to model (3) which additionally considers a vector of 'female-

by-X' interaction terms. Next, we discuss the results of these estimations.  

  

4.2 Individual characteristics 

 Based on the literature, we consider individual and parental background characteristics 

as potential determinants of the reversal of the gender education gap. A first candidate to 

explain the reversal of the gender education gap might be the shift in parental educational 

background over time as a consequence of the general education expansion. Buchmann and 

DiPrete (2006) discuss different mechanisms that establish an association between parental 

educational background and gender-specific child educational attainments: first, higher 

educated parents may hold more egalitarian attitudes to the education of their male and female 

children than parents with less education. Thus, rising educational attainment among parents 

may generate a balancing of prior female disadvantages. Second, rising maternal education 

may generate daughter-friendly (instead of egalitarian) attitudes among parents. Finally, the 

presence of a highly educated father may have gender-distinctive effects on child educational 

attainment; typically the attainment of sons responds more strongly to the absence of a father 

than the attainment of girls (cf. Table 1 on single parent household). If financial constraints 

affect child educational attainment differently by gender then also parental occupational status 
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may be correlated with the gender education gap and possibly composition effects may 

determine its changes.9 

 Besides parental educational background we consider the relevance of parental 

migration experience. There is some evidence that intergenerational mobility differs by 

immigrant status (Bauer and Riphahn 2007) and that attitudes to educational advancement 

differ between natives and immigrants (Buchmann and DiPrete 2006). Both may affect the 

gender education gap, particularly in a demographic situation of rising population shares of 

immigrants in Germany.  

 Various authors point to heterogeneities in educational outcomes based on the 

availability of parental resources. We know that firstborn children are at an advantage 

compared to later born siblings and we know that children in large families have to share 

household resources with more competitors than children without siblings. Similarly, the 

income situation is on average better in households with two income earning parents than in 

lone parent households. These considerations lead us to investigate whether changes in 

household size and structure are associated with the reversal of the gender education gap. 

 Finally, we consider a set of controls for religious affiliation and church attendance. 

First, the heterogeneity between christian and non-christian beliefs may approximate the 

native-immigrant divide, as the majority of West German natives are of christian belief. 

Second, Table 1 already illustrated that there appear to be considerable differences in child 

educational attainment, its development over time, and the gender education gap between 

catholics and protestants.10 Traditionally, female education was valued more by protestants 

                                                            
9   Legewie and DiPrete (2009) discuss differences in the role of parental education for the 
gender education gap in the United States and Germany. Christofides et al. (2010) show that changes 
in parental education yield different effects for males and females in Canadian higher education. 
10   Based on the 2011 census roughly 30 percent of the German population are catholic, 30 
percent are protestant, and 40 percent "nothing or other". In West Germany a population share of 
about 40 percent is catholic and protestant, each. 
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than catholics, which suggests that changes in social norms may generate adjustment 

processes of different speed for the two denominations.  

 Table 4.1 shows the estimation results of model (3) when X represents individual and 

family background characteristics. The three panels A-C present the results for the three 

education outcomes (see the appendix for detail on the control variables). We are interested in 

factors that are associated with the heterogeneity in female and male time trends in 

educational attainment and inspect the response of the estimated β3 parameter, i.e., the 

coefficient of 'Female*Cohort' to alternative model specifications. 

 Each column represents the estimation results when controlling for one indicator 

group. Controlling for parental education background appears to be highly relevant for the 

explanation of male educational advancement over time (see row two in all three panels), 

however, the gender difference in changes over time reflected in the estimates of β3 in row 

three are not affected.  

In Panels A and B the estimate of β3 at best decline somewhat in magnitude but hardly 

lose statistical significance. Apparently, in both panels parental occupational position and the 

controls for being firstborn and living with a single parent may be somewhat associated with 

the difference in the gender gap. The latter render the estimate of β3 insignificant in Panel A. 

In Panel C, the female time trend again appears to be associated with being firstborn or 

growing up with a single parent but not with parental occupational position. Instead, 

immigrant background and religion appear to be associated with the gender gap in tertiary 

attainment. The educational attainment of immigrants and of individuals of non-christian 

religions are significantly lower (result not shown) which appears to be associated with the 

gender difference in educational outcomes (see column 4 in panel C).  

In all three panels the joint control for the set individual characteristics in column 8 

renders the estimate of β3 smaller and insignificant.  Overall we find no mechanism in this 

first group of indicators that explains the reversal of the gender education gap. Changes in 
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parental occupational position, being firstborn, living with a single parent, religion, and 

immigrant background though are associated with the development over time. 

 

4.3 Labor market characteristics 

 Next, we study the association of the education gender gap with labor market 

characteristics. We focus on six potentially relevant indicators. The wage return to education 

is generally considered to be a key benefit of higher education and many contributions discuss 

whether its level and development contributes to explain the development of the gender gap in 

educational attainment (e.g. Hubbard 2011). We coded medium-run fulltime earnings 

differences with and without upper secondary or tertiary degrees by sex, calendar year, and 

federal state and matched them to the data. Numerous authors discuss marriage market 

advantages as an important benefit of higher education (e.g., Bailey and Dynarksi 2011, 

DiPrete and Buchmann 2006, or Goldin et al. 2006). To account for this type of incentive 

mechanism we consider controls for the earnings returns to education of the opposite sex. 

Goldin et al. (2006) point out that shifts in female labor market expectations affect education 

choices. Therefore we coded as a "full-time employment premium" the mean difference in the 

number of full-time employment years up to age 35 that is connected with upper secondary or 

tertiary education, again by sex, birth cohort and federal state and consider this in the 

estimations. Labor market characteristics such as the state unemployment rate or state female 

labor force participation may affect human capital investments and females' expectations 

regarding the relevance of education for their life cycle labor market opportunities.  

 We coded our last indicator, occupational requirement, in response to the observation 

that gender-specific shifts in job tasks over time, in particular the decline in routine tasks for 

females, contributed to the closing of the gender wage gap (Black and Spitz-Oener 2010). In 

order to measure possible gender-specific shifts in educational requirements for occupations 

we calculated for men and women the average number of occupation-specific years of 
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schooling among job starters weighted by the gender-specific frequency of occupations: if, 

e.g., the educational requirements of 'female occupations' increased and those of 'male 

occupations' did not this might be associated with a closing and reversal of the gender 

education gap. 

 Table 4.2 presents the estimation results for our outcome measures. None of the labor 

market indicators appears to be associated with the gender education gap in upper secondary 

school attainment in Panel A and in 'any tertiary' education in Panel B. The estimate of β3 in 

Panel C responds to the control for 'own fulltime employment premium.' The coefficient 

declines in magnitude and loses statistical significance. The occupational requirements 

variables do not appear to be correlated with the gender gap in the outcome measures.  

 Surprisingly, not even the joint control for all of our labor market characteristics 

appears to be associated with the gender difference in attainment trends. All estimates of β3 in 

column 8 are at least as large as those in the baseline specifications of Table 3. Overall, there 

is little evidence of an association between the gender education gap and labor market 

characteristics. Wage returns to education appear to be irrelevant, as well as state 

unemployment, and female labor force participation. Only the 'own educational employment 

premium' seems to be associated with the development of the gender education gap in tertiary 

degrees over time. 

 

4.4 Characteristics of the state education system 

 Several authors consider the education system itself to be responsible for shifting 

gender-specific attainment. Certainly, the increased supply of upper secondary education 

generated the overall education expansion. We consider two indicators of the overall 

educational attainment. First, we consider the share of 7th graders that are in upper secondary 
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education in a given state when our individual has reached age 12.11 Second, for the tertiary 

education outcomes we compute the share of an individual's own cohort holding the upper 

secondary school degree in a person's state when the individual has to decide on tertiary 

education at age 19. Both indicators allow us to test whether changing supply conditions 

affect males and females differently. One may argue that the value of the upper secondary 

school degree declines if a larger share of the birth cohort holds it. Therefore, more 

individuals may move on to tertiary education. If the cost of education differs by gender then 

females might respond more strongly to this shifting signal than males (Bedard 2001). This 

may be associated with the change in the gender education gap. 

 One mechanism that is broadly discussed as possible source of gender differences is 

the share of female teachers. In this respect, Bailey and Dynarski (2011) differentiate between 

passive and active teacher effects, i.e., the effect of having a role model and the effect of 

gender biases in teacher behaviors that may result in different outcomes for boys and girls in 

the class room. If the share of female teachers changed over time this may affect gender-

specific education outcomes. We consider the share of females among all teachers in 

elementary/lower secondary schools and in upper secondary schools as well as the share of 

female taught hours of instruction in elementary/lower secondary schools and upper 

secondary schools, all by state and year.  

Finally, there is a broad literature on the beneficial effect of small class size on 

educational attainment (e.g., Mueller 2013). De Giorgi et al. (2012) show that the correlation 

between class size and student academic performance is larger for males than for females. 

Therefore, any systematic shift in class sizes may affect the gender gap in educational 

outcomes. We use indicators of average class size in elementary school and in grades 7 and 8 

at upper secondary schools by state and year to investigate the this potential mechanism. 

                                                            
11   Becker et al. (2010) refer to more narrow distribution of non-cognitive skills for females as an 
explanation of varying total costs of tertiary education. It is possible that a similar mechanism holds at 
the upper secondary level, however, we cannot test this hypothesis. 
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 Table 4.3 shows the estimation results for our three outcome measures. None of the 

education indicators appears to be associated with the gender education gap in upper 

secondary school attainment in Panel A. The estimate of β3 in Panel B declines in magnitude 

and turns insignificant in columns 8 where we control for class size. The same holds for the 

results in columns 7 and 8 in Panel C. These results, which are identified based on the 

heterogeneity in class sizes within states over time suggest that the advance of females in 

academic achievement is associated with the trend to smaller classes in both elementary 

school and early upper secondary school. In contrast to the findings of De Giorgi et al. (2012) 

small class sizes thus appear to be more beneficial for females than males. Finally, the 

estimates of β3 in Panel C respond to the controls for the share of students in upper secondary 

education in grade 7 and for the cohort share holding the advanced degree at age 19 (see 

columns 1 and 2) which render β3 smaller and insignificant. The joint estimations in the 

rightmost columns in Table 4.3 do not yield substantial effects on the estimate of β3 in Panels 

A and B.  

Overall, the characteristics of the state education system are not associated with the 

reversal of the gender education gap with respect to upper secondary school degrees. The 

reversal of the gender gap in tertiary education and completed tertiary degrees is affected by 

the development of school class sizes over time, which apparently benefited girls more than 

boys. In addition, the gender trends in tertiary education are associated with the overall 

population share holding the upper secondary degree, i.e., apparently the rising tide of 

secondary schooling differentially affected the tertiary outcomes of females and males.  

 

4.5 Demographics and social norms 

 As our final group of characteristics we consider state demographic characteristics 

such as divorce, marriage and fertility rates and finally indicators of social norms. These 
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measures were obtained for the period in which the individual had to make educational 

choices, i.e. at age 15 for Panel A and at age 19 for Panels B and C.  

Numerous authors discuss the relevance of these measures for female education 

choices (e.g., Goldin et al. 2006, Buchmann and DiPrete 2006). The shifts to delayed 

marriage, lower fertility, and increased divorce rates may have affected young females' 

education choices: if, e.g., marriage rates decline, then the probability of being able to rely on 

the financial support of a husband declines. Similarly, rising divorce rates increase the 

relevance of own economic independence. These developments incentivize investments in 

own human capital and reduced fertility facilitates it. 

 In Germany these demographics shifts came along with substantial changes in social 

norms regarding the proper role of women. We gather information on this from the ALLBUS 

surveys where respondents were asked regularly whether women should give up their job 

after getting married and whether women should stay home and look after their kids. The 

share of individuals agreeing with these statements dropped from 57 percent in the 1982 

survey to below 30 percent in 2008. We evaluate whether this shift in social norms is 

associated with the reversal of the gender education gap in Germany. The connection between 

norms and education choices is asserted in numerous studies (e.g., Parro 2012, Goldin et al. 

2006, Bailey and Dynarski 2006, Christofides et al. 2010, Legewie and DiPrete 2009). 

 Table 4.4 presents our results, again in three panels for the three outcome variables. In 

Panel A the estimate of β3 turns insignificant, when controls for state divorce rates (column 1) 

and social norms (column 4) are considered. However, the latter control renders the 

coefficient substantially larger in size. In Panel B only the change in norms appears to be 

associated with shift in the gender education gap: the estimate of β3 in column 4 turns 

negative and insignificant. The same holds in Panel C. Overall, the shift in social norms is the 

only mechanism which generates an insignificant estimate of β3 in all three outcome 

measures. Thus social norms appear to matter for the reversal of the gender education gap. In 
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addition, in Panel C the estimate of β3 declines in magnitude and turns insignificant, when we 

control for the state fertility rate at the time when young women took tertiary educational 

choices (see column 3).  

 Overall, we find state divorce rates, fertility rates, and particularly changing social 

attitudes with respect to the role of women in the home and work environment to be 

associated with the reversal of the gender education gap. The effect of divorce rates is 

observable for upper secondary education, whereas the fertility rate only appears to matter for 

tertiary degrees. 

 

5. Robustness Tests 

 We reported on the results of a large number of regressions. We plan to execute the 

following robustness tests: 

(a) omit controls for state fixed effects.  

(b) test the robustness of key results (e.g. on social norms) to omitting observations from 

single states  

(c) re-estimate the models separately for children of married couples and those of single 

parents (so far, we have not found substantial differences between the subsamples) 

(d) many covariates vary at the state-by-year level; we will generate a new sample with 

averaged values of the state by year by sex level and re-estimate our models.  

(e) for some covariates we tried alternative specifications, such as divorce rates per inhabitant 

vs. per marriage, wage and employment premiums based on averages vs. regression results. 

 

6.  Conclusions 

This paper describes the reversal of the gender education gap in Germany and investigates the 

mechanisms that may explain it. Up until the birth cohort of 1979 the educational attainment 

in secondary school and tertiary education among males exceeded that of females. Since the 
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birth cohort of 1980 females increasingly outperform males. This interesting phenomenon is 

observed in almost all advanced economies and various studies have investigated the shift in 

college entry, persistence, and completion for the United Status. 

 Interestingly, the reversal of the gender education gap in Germany appears to be most 

pronounced in disadvantaged population groups: relative to their male peers females caught 

up the most in terms of secondary and tertiary educational attainment in families with many 

children, in single parent households, in families with fathers of low occupational status, such 

as blue collar workers, and in catholic households.  

 We investigate the mechanisms that may explain the reversal of the gender education 

gap for three binary outcome variables: (i) attainment of the upper secondary school degree, 

which in Germany is required for college entry, (ii) any tertiary education, and (iii) a tertiary 

education degree. We test the explanatory power of four groups of characteristics: individual 

and family background, labor market indicators, characteristics of the education system, and 

state demographics and social norms. The results vary somewhat across the three considered 

outcomes. Our major findings on potential determinants of the German reversal of the 

German gender education gap are as follows: 

 None of the individual and family background variables explain the reversal of the 

gender education gap. However, controlling for being firstborn, living with a single parent, 

and religion, slightly reduces the difference in gender-specific time trends. Similarly, we find 

surprisingly little evidence of an association between the gender education gap and the labor 

market. Wage returns to education, state unemployment, and female labor force participation 

rates appear to be irrelevant. Only the 'own educational employment premium' seems to be 

associated with the development of the gender education gap in tertiary degrees over time. 

The characteristics of state education systems are not associated with the reversal of 

the gender education gap with respect to upper secondary school degrees. The reversal of the 

gender gap in tertiary education and completed tertiary degrees is affected by the development 



21 
 

of school class sizes over time and with the overall population share holding the upper 

secondary degree. State divorce rates, fertility rates, and particularly changing social attitudes 

with respect to the role of women in the home and at work appear to be associated with the 

reversal of the gender education gap. Across all considered mechanisms, the change in social 

norms appears to be most closely associated with the reversal of the gender education gap in 

Germany. 
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Figure 1 Development of secondary school track choice by birth cohort 
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Figure 2.1 Cohort share with upper secondary school degree by gender 
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Figure 2.2 Cohort share with tertiary education degree by gender 
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Note:  We code upper secondary school degrees (FH-Reife, Fachabitur, or Abitur) for those 
aged at least 22 and tertiary education degrees (university, polytechnical, or equivalent 
degree) for those aged at least 30. The sample includes West German residents in 2011, who 
were German citizens and without a migration history. 
Source: Mikrozensus 2011, using 114.630 and 113.371 female and male observations, in 
Figure 2.1 and 85.193 and 88.813 female and male observations in Figure 2.2.  
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Figure 3.1 Ratio of male-to-female attainment rates by cohort and educational level 
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Figure 3.2 Difference of male and female attainment rates by cohort and educational level  
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Note: see Figure 2. 
 
Source: see Figure 2. 
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Table 1 Development of cohort educational attainment by gender and characteristics 
 

A B C D E F G H I
Birth cohorts 1969-73 1974-78 1979-83 1984-89 D - A 1965-70 1971-75 1976-81 H  - F

Female 0.349 0.445 0.486 0.589 0.239 0.186 0.249 0.265 0.079
Male 0.368 0.435 0.496 0.466 0.098 0.282 0.261 0.320 0.038
Female / Male 0.949 1.022 0.980 1.264 0.315 0.660 0.954 0.827 0.168
Female - Male -0.019 0.010 -0.010 0.123 0.142 -0.096 -0.012 -0.055 0.041

Female 0.697 0.819 0.786 0.814 0.117 0.500 0.571 0.538 0.038
Male 0.764 0.726 0.798 0.757 -0.006 0.650 0.608 0.578 -0.072
Female / Male 0.913 1.129 0.985 1.075 0.163 0.769 0.940 0.931 0.161
Female - Male -0.067 0.093 -0.012 0.057 0.124 -0.150 -0.036 -0.040 0.110

Female 0.306 0.342 0.351 0.472 0.165 0.141 0.188 0.170 0.029
Male 0.308 0.361 0.350 0.317 0.009 0.237 0.210 0.239 0.002
Female / Male 0.993 0.947 1.002 1.487 0.493 0.593 0.897 0.712 0.118
Female - Male -0.002 -0.019 0.001 0.154 0.156 -0.096 -0.022 -0.069 0.028

Female 0.353 0.416 0.500 0.542 0.189 0.209 0.262 0.317 0.108
Male 0.375 0.514 0.465 0.404 0.029 0.319 0.294 0.299 -0.020
Female / Male 0.941 0.809 1.075 1.342 0.401 0.655 0.891 1.062 0.406
Female - Male -0.022 -0.098 0.035 0.138 0.160 -0.110 -0.032 0.018 0.128

Female 0.365 0.480 0.500 0.607 0.242 0.160 0.297 0.240 0.080
Male 0.390 0.455 0.608 0.532 0.142 0.215 0.254 0.400 0.185
Female / Male 0.936 1.056 0.823 1.142 0.206 0.744 1.169 0.600 -0.144
Female - Male -0.025 0.025 -0.108 0.076 0.100 -0.055 0.043 -0.160 -0.105

Female 0.484 0.442 0.500 0.619 0.135 0.255 0.333 0.254 -0.001
Male 0.396 0.500 0.628 0.447 0.051 0.373 0.275 0.296 -0.077
Female / Male 1.222 0.885 0.796 1.385 0.163 0.684 1.214 0.858 0.174
Female - Male 0.088 -0.058 -0.128 0.172 0.084 -0.118 0.059 -0.042 0.076

Female 0.372 0.489 0.506 0.593 0.221 0.203 0.275 0.278 0.076
Male 0.401 0.452 0.510 0.468 0.068 0.303 0.310 0.354 0.051
Female / Male 0.929 1.083 0.992 1.265 0.337 0.669 0.887 0.787 0.118
Female - Male -0.029 0.038 -0.004 0.124 0.153 -0.100 -0.035 -0.075 0.025

Female 0.211 0.282 0.395 0.554 0.343 0.113 0.127 0.221 0.108
Male 0.270 0.321 0.354 0.468 0.197 0.195 0.127 0.188 -0.007
Female / Male 0.781 0.879 1.116 1.185 0.403 0.579 0.999 1.179 0.600
Female - Male -0.059 -0.039 0.041 0.086 0.145 -0.082 0.000 0.034 0.115

Female 0.373 0.478 0.509 0.595 0.222 0.207 0.264 0.288 0.081
Male 0.389 0.400 0.544 0.480 0.091 0.325 0.273 0.336 0.011
Female / Male 0.960 1.196 0.936 1.240 0.281 0.638 0.966 0.858 0.220
Female - Male -0.016 0.078 -0.035 0.115 0.131 -0.118 -0.009 -0.048 0.070

Female 0.314 0.512 0.383 0.561 0.247 0.246 0.267 0.294 0.048
Male 0.333 0.464 0.333 0.390 0.056 0.234 0.200 0.179 -0.055
Female / Male 0.941 1.102 1.149 1.439 0.498 1.052 1.333 1.639 0.587
Female - Male -0.020 0.047 0.050 0.171 0.191 0.012 0.067 0.115 0.103

Female 0.544 0.615 0.627 0.678 0.134 0.302 0.409 0.390 0.088
Male 0.500 0.617 0.667 0.611 0.111 0.400 0.386 0.491 0.091
Female / Male 1.087 0.996 0.940 1.110 0.022 0.754 1.060 0.794 0.040
Female - Male 0.044 -0.003 -0.040 0.067 0.023 -0.098 0.023 -0.101 -0.003

Female 0.185 0.259 0.301 0.427 0.241 0.086 0.105 0.117 0.031
Male 0.254 0.208 0.262 0.241 -0.014 0.158 0.135 0.104 -0.055
Female / Male 0.729 1.243 1.149 1.771 1.042 0.543 0.776 1.128 0.586
Female - Male -0.069 0.051 0.039 0.186 0.255 -0.072 -0.030 0.013 0.086

Cohort share with upper secondary degree

Full sample (N=3365)

Catholic (N=878)

Protestant (N=912)

Parents tertiary degree (N=720)

Parents no upper sec., no tertiary (N=2251)

Father: blue collar worker or other (N=1359)

No siblings (N=373)

More than 2 siblings (N=653)

Never with single parent (N=2221)

At least 1 year with single parent (N=370)

1-2 siblings (N=2337)

Father: high occup status (N=1771)

Cohort share with tertiary degree

Full sample (N=3424)

Parents tertiary degree (N=524)

Parents no upper sec., no tertiary (N=2497)

More than 2 siblings (N=760)

Never with single parent (N=2044)

At least 1 year with single parent (N=272)

Catholic (N=919)

Protestant (N=945)

No siblings (N=381)

1-2 siblings (N=2279)

Father: blue collar worker (N=1281)

Father: high occup. status (N=1667)

Source: German Socioeconomic Panel (Wave 2011). 
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Table 2 Description of dependent variables  
 
Outcome Minimum Birth Covariates N Mean Mean Mean Mean Mean 

age cohorts matched all male female early late
cohorts cohorts

Upper sec. degree 22 1969-1989 age 15 3,365 0.446 0.435 0.459 0.329 0.490
Any tertiary 25 1965-1986 age 19 4,220 0.322 0.353 0.296 0.234 0.420
Tertiary degree 30 1965-1981 age 19 3,424 0.253 0.287 0.225 0.208 0.321

 
Source: German Socioeconomic Panel (Wave 2011). 
 

 
Table 3  Baseline estimation results 
 

1 2 3 4 5 6
Female -15.97*** -14.86*** -13.57*** -14.02*** -10.89* -11.49*
Cohort 6.56*** 6.95*** 6.85*** 6.62*** 2.52 2.07
Female*Cohort 8.09*** 7.53*** 6.84*** 7.07*** 5.49* 5.79*
State-FE no yes*** no yes*** no yes***
N 3,365 3,365 4,220 4,220 3,424 3,424
R-sq 0.022 0.048 0.028 0.045 0.010 0.026
adj. R-sq 0.021 0.045 0.027 0.042 0.009 0.023

Upper sec. degree Any tertiary Tertiary degree

 

Note: Cohort is defined as birth year / 1000. ***: p < 1%; **: p < 5 %; *: p < 10 %. 
Source: German Socioeconomic Panel (Wave 2011). 
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Table 4.1 Individual characteristics 
 
A: Upper sec. degree 1 2 3 4 5 6 7 8
Female -13.045** -11.761** -10.657** -14.065*** -15.112*** -10.056 -14.578*** -9.668
Cohort -1.197 1.84 4.595** 6.182*** 6.448*** 5.458** 7.819*** -2.003
Female*Cohort 6.603** 5.956** 5.342** 7.124*** 7.660*** 5.125 7.241*** 4.74

State-FE (18) yes yes yes yes yes yes yes yes

Sec. degree father&mother (16) yes yes
Tert. degree father&mother (12) yes yes
Occ. position father&mother (20) yes yes
Immigrant background (4) yes yes
Number siblings (6) yes yes
Firstborn / single parent (10) yes yes
Religion (18) yes yes

N 3365 3365 3365 3365 3365 3365 3365 3365
R-sq 0.19 0.17 0.16 0.06 0.05 0.06 0.06 0.25
adj. R-sq 0.19 0.17 0.16 0.05 0.05 0.06 0.05 0.23

B: Any tertiary 1 2 3 4 5 6 7 8
Female -12.445*** -13.697*** -10.287** -13.887*** -14.601*** -10.095** -11.549*** -4.686
Cohort -0.19 1.021 5.178*** 6.050*** 5.997*** 4.772** 8.494*** -0.554
Female*Cohort 6.283*** 6.906*** 5.125** 7.003*** 7.356*** 5.127** 5.710** 2.217

State-FE (18) yes yes yes yes yes yes yes yes

Sec. degree father&mother (16) yes yes
Tert. degree father&mother (12) yes yes
Occ. position father&mother (20) yes yes
Immigrant background (4) yes yes
Number siblings (6) yes yes
Firstborn / single parent (10) yes yes
Religion (18) yes yes

N 4220 4220 4220 4220 4220 4220 4220 4220
R-sq 0.18 0.17 0.15 0.05 0.05 0.06 0.06 0.24
adj. R-sq 0.17 0.17 0.14 0.05 0.05 0.05 0.05 0.22

C: Tertiary degree 1 2 3 4 5 6 7 8
Female -13.423** -14.729** -11.420** -10.871* -12.644** -10.152 -8.307 -8.371
Cohort -4.189* -4.089* -0.187 1.526 1.004 0.527 4.087* -4.203*
Female*Cohort 6.777** 7.433** 5.733** 5.482* 6.391** 5.147 4.059 4.105

State-FE (18) yes yes yes yes yes yes yes yes

Sec. degree father&mother (16) yes yes
Tert. degree father&mother (12) yes yes
Occ. position father&mother (20) yes yes
Immigrant background (4) yes yes
Number siblings (6) yes yes
Firstborn / single parent (10) yes yes
Religion (18) yes yes

N 3424 3424 3424 3424 3424 3424 3424 3424
R-sq 0.15 0.14 0.13 0.03 0.04 0.04 0.04 0.21
adj. R-sq 0.15 0.13 0.12 0.03 0.03 0.04 0.03 0.19
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Table 4.2 Labor market characteristics 
 
A: Upper sec. degree 1 2 3 4 5 6 7

Female -14.656*** -14.947*** -15.123** -15.130*** -13.667** -15.541*** -15.734***
Cohort 7.046*** 7.003*** 6.704*** 6.930*** 5.376 6.907*** 5.797
Female*Cohort 7.426*** 7.573*** 7.656** 7.682*** 6.884** 7.722*** 7.973***

State-FE (18) yes yes yes yes yes yes yes

Own sex wage-premium (2) yes yes yes
Other sex wage-premium (2) yes yes
Own fulltime employment premium (2) yes yes
State unemployment rate (2) yes yes
State female LFP (2) yes yes
Occupational requirement (2) yes yes

N 3365 3365 3365 3365 3365 3365 3365
R-sq 0.05 0.05 0.05 0.05 0.05 0.05 0.05
adj. R-sq 0.04 0.04 0.04 0.04 0.04 0.04 0.04

B: Any tertiary 1 2 3 4 5 6 7

Female -15.023*** -14.165*** -12.783*** -15.209*** -14.145*** -14.762*** -25.599***
Cohort 6.229*** 6.611*** 7.231*** 6.353*** 8.170** 6.433*** 4.014
Female*Cohort 7.566*** 7.141*** 6.440*** 7.728*** 7.140*** 7.812*** 13.643***

State-FE (18) yes yes yes yes yes yes yes

Own sex wage-premium (2) yes yes yes
Other sex wage-premium (2) yes yes
Own fulltime employment premium (2) yes yes
State unemployment rate (2) yes yes
State female LFP (2) yes yes
Occupational requirement (2) yes yes

N 4220 4220 4220 4220 4220 4220 4220
R-sq 0.05 0.05 0.04 0.05 0.04 0.05 0.05
adj. R-sq 0.04 0.04 0.04 0.04 0.04 0.04 0.04

C: Tertiary degree 1 2 3 4 5 6 7

Female -10.524* -10.195* -7.668 -12.218** -12.524* -14.412* -14.972
Cohort 2.474 2.756 4.026 1.818 3.075 4.617 3.252
Female*Cohort 5.294* 5.133* 3.833 6.202** 6.352* 7.261* 8.387

State-FE (18) yes yes yes yes yes yes yes

Own sex wage-premium (2) yes yes yes
Other sex wage-premium (2) yes yes
Own fulltime employment premium (2) yes yes
State unemployment rate (2) yes yes
State female LFP (2) yes yes
Occupational requirement (2) yes yes

N 3424 3424 3424 3424 3424 3424 3424
R-sq 0.03 0.03 0.03 0.03 0.03 0.03 0.03
adj. R-sq 0.02 0.02 0.02 0.02 0.02 0.02 0.02

 
  



31 
 

Table 4.3 Characteristics of the state education system 
 
A: Upper sec. degree 1 2 3 4 5 6 7 8

Female -16.676*** -14.788** -13.786** -15.431** -14.025** -13.846** -15.864** -22.957***
Cohort 5.303** 9.251*** 7.238** 8.711*** 7.683*** 6.124*** 5.100** 1.715
Female*Cohort 8.511*** 7.488** 6.934** 7.836** 7.061** 7.064** 8.002** 11.675***

State-FE (18) yes yes yes yes yes yes yes yes

% in upper sec. in grade 7 (2) yes yes
% female upper sec. teachers (2) yes yes
% fem. element. teachers (2) yes yes
% fem. hours upper sec. (2) yes yes
% fem. hours elementary (2) yes yes
class size grade 7 upper sec.(2) yes yes
class size elementary school (2) yes yes

N 3365 3365 3365 3365 3365 3365 3365 3365
R-sq 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
adj. R-sq 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

B: Any tertiary 1 2 3 4 5 6 7 8 9

Female -16.356*** -17.141** -14.695*** -16.454*** -14.060*** -15.400*** -12.661* -11.197 -11.692
Cohort 7.866*** 5.435 5.530*** 3.38 6.620*** 4.654** 8.566*** 10.491*** 8.260*
Female*Cohort 8.314*** 8.670** 7.449*** 8.467*** 7.091*** 7.923*** 6.415* 5.686 6.126

State-FE (18) yes yes yes yes yes yes yes yes yes

% in upper sec. in grade 7 (2) yes yes
% with upper sec. degree at 19 (2) yes yes
% female upper sec. teachers (2) yes yes
% fem. element. teachers (2) yes yes
% fem. hours upper sec. (2) yes yes
% fem. hours elementary (2) yes yes
class size grade 7 upper sec.(2) yes yes
class size elementary school (2) yes yes

N 4220 3440 4220 4220 4220 4220 4220 4220 4220
R-sq 0.04 0.03 0.04 0.05 0.04 0.05 0.04 0.05 0.05
adj. R-sq 0.04 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04

C: Tertiary degree 1 2 3 4 5 6 7 8 9

Female -10.14 -6.678 -11.271* -12.150** -11.824* -11.664* -0.778 1.733 -0.118
Cohort 2.398 3.077 1.379 1.825 2.019 2.087 5.14 8.731 12.626
Female*Cohort 5.086 3.932 5.680* 6.190** 5.957* 5.940* 0.521 -0.768 1.005

State-FE (18) yes yes yes yes yes yes yes yes yes

% in upper sec. in grade 7 (2) yes yes
% with upper sec. degree at 19 (2) yes yes
% female upper sec. teachers (2) yes yes
% fem. element. teachers (2) yes yes
% fem. hours upper sec. (2) yes yes
% fem. hours elementary (2) yes yes
class size grade 7 upper sec.(2) yes yes
class size elementary school (2) yes yes

N 3424 3424 3424 3424 3424 3424 3424 3424 3424
R-sq 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
adj. R-sq 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

 
Note: Column 2 is missing in Panel A because the covariate is only defined for tertiary 
outcomes. The sample size in column 2 Panel B is smaller because the covariate was 
originally not gathered for the relevant cohorts. That will be repaired in the next version. 
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Table 4.4 Demographics and social norms 
 

A: Upper sec. degree 1 2 3 4 5

Female -12.096* -20.009** -13.893** -47.45 -91.094*
Cohort 8.607*** 5.777* 7.723*** -15.417 -27.493
Female*Cohort 6.091 10.015*** 7.113*** 23.747 45.274*

State-FE (18) yes yes yes yes yes

Divorce rate (2) yes yes
Marriage rate (2) yes yes
Fertility rate (2) yes yes
Conservative attitude (4) yes yes

N 3365 3365 3365 3365 3365
R-sq 0.05 0.05 0.05 0.05 0.05
adj. R-sq 0.04 0.04 0.04 0.05 0.05

B: Any tertiary 1 2 3 4 5

Female -22.755*** -21.668*** -16.290*** 9.348 -5.026
Cohort 2.503 3.318 5.825*** 20.155** 22.278
Female*Cohort 11.623*** 10.782*** 8.070*** -4.519 2.926

State-FE (18) yes yes yes yes yes

Divorce rate (2) yes yes
Marriage rate (2) yes yes
Fertility rate (2) yes yes
Conservative attitude (4) yes yes

N 4220 4220 4220 4220 4220
R-sq 0.05 0.05 0.05 0.05 0.05
adj. R-sq 0.04 0.04 0.04 0.04 0.04

C: Tertiary degree 1 2 3 4 5

Female -17.425** -17.787*** -9.761 77.301 58.266
Cohort -0.08 0.604 2.246 32.872 30.369
Female*Cohort 8.907** 8.780*** 4.734 -38.575 -28.675

State-FE (18) yes yes yes yes yes

Divorce rate (2) yes yes
Marriage rate (2) yes yes
Fertility rate (2) yes yes
Conservative attitude (4) yes yes

N 3424 3424 3424 3424 3424
R-sq 0.03 0.03 0.03 0.03 0.03
adj. R-sq 0.02 0.02 0.02 0.02 0.02  

 
 
Note: The number in parentheses behind each covariate group gives the number of parameters 
estimated; note that this includes the interaction terms with the female indicator. Cohort is 
defined as birth year/1000; for details on the covariates see the Appendix. 
Source: German Socioeconomic Panel (Wave 2011). 
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Appendix - List of control variables and definitions 
 
(a) Individual characteristics (SOEP) 
 
Secondary degree father & mother - five 0/1 indicators each for 
 Upper secondary degree (reference) 
 Intermediate secondary school degree 
 Lower secondary school degree 
 Other degree or no degree or no schooling 
 Information missing 
Tertiary degree father & mother - four 0/1 indicators each for 
 Polytechnical or university degree (reference) 
 Vocational training degree 
 No vocational or tertiary education degree 
 Information missing 
Occupational position father & mother - six 0/1 indicators each for 
 Civil servant (reference) 
 White collar worker 
 Self employed 
 Blue collar worker 
 Other 
 Information missing 
Immigrant background father & mother - three 0/1 indicators each for 

a. At least one parent is 1rst or 2nd generation immigrant or of non-German  
b. Not a. (reference) 

 Information missing 
Number siblings - four 0/1 indicators for 
 No siblings (reference) 
 1-2 siblings 
 2-20 siblings 
 Information missing 
Firstborn - three 0/1 indicators for 
 a. Born first in the sibling row  
 b. Not a. (reference) 
 Information missing 
Single parent - four 0/1 indicators for 
 Never lived with single parent (reference) 
 1-6 years with single parent 
 7-15 years with single parent 
 Information missing 
Religion - six 0/1 indicators for church affiliation 
 Catholic (reference) 
 Protestant 
 Other christian 
 Other non-christian affiliation 
 No religious affiliation 
 Information missing 
Religion - five 0/1 indicators for frequency of church attendance  
 Every week (reference) 
 Once a month 
 Not often 
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 Never 
 Information missing 
 
(b) Labor market characteristics 
 
Own sex wage premium: difference in average monthly gross fulltime earnings for age group 

20-35 (for secondary school outcome) and 25-35 (for tertiary outcomes) with vs. 
without secondary / tertiary degree by sex, state, birth cohort. Forward looking 
perspective merged for the calendar year in which the observation was age 15 / 19. 
(SOEP) 

Other sex wage premium: as above, just use male wage premium in regressions for females 
and vice versa. (SOEP) 

Own fulltime employment premium: difference in average number of years of fulltime 
employment for age group 20-35 (for secondary school outcome) and 25-35 (for 
tertiary outcomes) with vs. without secondary / tertiary degree by sex, state, birth 
cohort. Forward looking perspective merged for the calendar year in which the 
observation was age 15 / 19. (SOEP) 

State unemployment rate: state unemployment rate merged for the calendar year in which the 
observation was age 15 / 19. (Official statistics) 

State female LFP: state female share in the labor force merged for the calendar year in which 
the observation was age 15 / 19. (Official statistics) 

Occupational requirement: weighted average of the number of years of education required for 
occupations in newly started jobs of individuals aged 20-29 in a given calendar year. 
The average number of years of education by education is calculated identically for 
males and females by calendar year. The weights for the weighted average derive from 
the relevance of each occupation for the two genders. Variation at the sex and year 
level (not by state). Merged for the calendar year in which the observation was age 15 
/ 19. (SOEP) 

 
(c) Characteristics of the state education system (Official statistics unless stated otherwise) 
 
% in upper sec. in grade 7 -  

share of pupils in upper secondary education in 7. grade at age 12, by state and year 
% with upper sec. degree at 19 - 

share of birth cohort with upper  secondary degree at age 19 (three year moving 
average), by state and year (only for tertiary outcomes in panels B and C)  
Source: Mikrozensus 2008 

% female upper sec. teachers -  
share of females in all upper secondary education teachers at age 12, by state and year 

% fem. element. teachers - 
share of females in all grades 1-4 teachers at age 8, by state and year 

% fem. hours upper sec - 
 share of female taught hours at upper secondary schools at age 12, by state and year 
% fem. hours elementary -  

share of female taught hours at elementary schools at age 8, by state and year 
Class size grade 7 upper sec - 
 Average class size grades 7 at upper secondary school at age 12, by state and year 
Class size elementary school - 
 Average class size in grades 1-4 (elementary school) at age 8, by state and year 
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(d) Demographics (official statistics) and social norms (Allbus Survey) 
 
State FE - ten 0/1 indicators for residence in federal state: Schleswig-Holstein / Hamburg / 

Niedersachsen / Bremen / NRW / Hessen / Rheinland-Pfalz / Baden-Württemberg / 
Bavaria (reference) 
 

Divorce rate - divorces / marriages, matched at age 15/19, by state and year 
 
Marriage rate - marriages / inhabitants, matched at age 15/19, by state and year 
 
Fertility rate - births / female population age 18-45, matched 15/19, by state and year 
 
Conservative attitude - two measures of 
-  share of "reference group respondents" (age 18-50, West German residents) who agree 
or completely agree with the statement "women should stay home and take care of the 
children" matched at age 15/19, by year 
-  share of "reference group respondents" (age 18-50, West German residents) who agree 
or completely agree with the statement "after getting married women should leave their job" 
matched at age 15/19, by year 
Source: Allbus of 1982, 91, 92, 96, 2000, 04, 08. Missing years were interpolated 
 
 


