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Abstract

This paper estimates the causal effect of an additional year of parents’ schooling on their
children’s education, exploiting compulsory schooling reforms that were implemented in
all West German states between 1946 and 1969. Although previous research indicates
that these reforms had no effects on earnings or political behaviour, I find that an additional
year of schooling women strongly affects their sons’ education. Based on several
datasets, numerous channels that might mediate the positive impact of mothers’ education
are investigated. Most importantly, individuals with more schooling value children’s
educational success as more important.
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1 Introduction

Children of lower educated parents tend to end up being lower educated themselves.! This is
an important observation since educational attainment is a strong predictor of labor market
success and other life outcomes.? While parents’ education has been shown to be the most
important factor in explaining the education of their children (see the review by Haveman
and Wolfe, 1995), correlation does not necessarily mean causation. Recent empirical studies
investigate the extent to which these correlations reflect a causal effect of parents’ education
on that of their children. Several studies exploit reforms that increased the number of
compulsory school years to obtain exogenous variation in parents’ schooling, which is likely
correlated with innate ability and other unobservable characteristics that affect the education
of their children (see the literature reviews by Black and Devereux (2011), Bjorklund and
Salvanes (2011), and Holmlund et al. (2010)). These compulsory schooling reforms are
typically estimated to have strong positive earnings effects on the order of 10 to 15 percent
for those individuals forced to stay in school longer (see, for example, Harmon et al. (2003)
and Oreopoulos (2006)). In contrast, Pischke and von Wachter (2008) provide evidence of
zero earnings returns to a similar reform in Germany, which extended compulsory schooling
by one year, arguing that this finding is due to German students having learned the basic
academic skills that are ultimately rewarded in the labor market before the end of compulsory
schooling. Although the additional year of compulsory schooling did not increase earnings
in Germany, it still might have had other beneficial effects, such as improving child-rearing
abilities and/or increasing parents’ valuation of education, which in turn improved their
children’s education.

This paper estimates the causal effect of parents’ education on that of their children and
investigates numerous transmission channels through which the intergenerational effect might
work, exploiting changes in compulsory schooling laws in West Germany. After World War II,
compulsory schooling was eight years; an additional compulsory ninth grade was introduced
in basic schools, the least academic secondary school type, between 1946 and 1969. The
reform was implemented in all West German states in different years, thus providing both

regional and time-series variation in the amount of required schooling. This variation allows

Hertz et al. (2007) report strong correlations between parents’ and their children’s schooling for many
countries. Over the past decades in Germany, there is a significant and non-declining association between
parents’ and their children’s education (Heineck and Riphahn, 2009).

2See Card (1999) for a literature review on the effects of education on earnings and Oreopoulos and Salvanes
(2011) for an overview of non-pecuniary returns to schooling. In Germany, different secondary school degrees
translate into substantial wage differentials later in life (Dustmann, 2004).



us to identify the causal effects of an additional year of parents’ schooling on children’s
education in a difference-in-differences framework.

The empirical analysis is based on four datasets. The intergenerational transmission of
education is investigated with the German Socio-Economic Panel Study (SOEP), a large
household survey that allows linking information on parents and their children. The reform
effects on parents’ labor market outcomes are estimated with the large Micro Census,
which has the advantage that outcomes were reported while most parents were in their
prime working age. The impact of more schooling on parents’ evaluation of education is
studied with the German General Social Survey (ALLBUS), which contains information on
individuals’ attitudes and behaviors. All results from these datasets come from reduced-form
regressions because the actual number of years of schooling is typically not observed in
German datasets. As an exception, the Qualification and Career Survey (QaC) does contain
information on the number of years of schooling. Therefore, two-sample IV estimates are
computed for the main specifications of the intergenerational analysis by combining the
reduced-form results of the SOEP with the first-stage results of the QaC.

The results suggest a strong positive effect of mothers’ education on that of their sons,
but no effect on their daughters’ education. Fathers’ education has no impact on their
children’s education. The empirical result that a mother’s schooling is one factor that
helps improve her son’s educational attainment is confirmed by several robustness tests.
Concerning transmission channels, the results suggest that individuals with more schooling
more highly value children’s education. Although this has previously been posited to be
one important channel (Bjorklund and Salvanes, 2011), to the best of my knowledge, this
is the first study that provides evidence that additional schooling raises parents’ valuation
of their children’s education. In line with the findings of Pischke and von Wachter (2008),
there is no evidence that labor market channels mediate the positive effect of maternal
education: that is, the additional year of schooling has no effect on the probability of
obtaining post-secondary vocational education, on the probability of working, on the number
of hours worked, or on earnings. Furthermore, there is no evidence for assortative mating
effects and only a slight negative effect on fertility. Finally, descriptive evidence suggests
that the impact of mothers’ education differs for sons and daughters partly because lower
educated mothers have higher educational aspirations for their sons than for their daughters.

Previous research provides strong evidence that the compulsory schooling reforms in

Germany had no effects on earnings or political behavior. In the working paper version,



Pischke and von Wachter (2005) use three large datasets and present precisely estimated
effects of the additional ninth grade on wages, with coefficients being close to zero. The
authors find no evidence that this is due to labor market institutions or the apprenticeship
training system in Germany. Instead, Pischke and von Wachter argue that the absence of
any returns to compulsory schooling in Germany is likely due to the institutional features
of the German school system: German students had already learned labor-market-relevant
skills by the time of graduation from secondary school, whereas in other countries, marginal
students were still learning these skills at age 14 or 15. Similarly, Siedler (2010) finds no
effects of the additional compulsory school year on political behavior, such as individuals’
political interest, participation in voting, and democratic values. This is again in contrast to
studies from other countries, which estimate positive political returns to schooling in terms
of voter participation and several forms of civic behavior (see Dee (2004) and Milligan et al.
(2004)). Siedler discusses several potential explanations for the zero political returns to
schooling in Germany and concludes, similar to Pischke and von Wachter (2008), that the
fundamentals of democracy had already been learned at an earlier stage of schooling.

To investigate intergenerational schooling effects in Germany is interesting for three
distinct reasons. First, as pointed out above, if we find intergenerational schooling effects in
Germany, then effects on earnings can be ruled out as a transmission channel—in contrast
to other countries with positive intergenerational effects and positive earnings returns. This
implies that in Germany there must be other channels mediating the effect of parents’
education on that of their children. Second, the German school system differs from most
school systems in other countries with similar compulsory schooling reforms where inter-
generational schooling effects have been studied. Whereas the German school system is
highly selective, that is, students are allocated to different secondary school types very early
(at about age 10), the school systems of other countries are much more comprehensive,
with students often attending the same school until age 16 (OECD, 2004). Because the
cognitive capabilities of children aged 10-15 are still developing, different tracking ages might
lead to different intergenerational schooling effects. Third, an advantage of studying the
reform effects in Germany is that the structure of the school system was the same before
and after the extension of compulsory schooling. In contrast, this is not the case for the
Scandinavian countries, for example, where school reforms not only extended the number of

compulsory years of schooling, but also replaced the old school system with early tracking



by a comprehensive and non-selective school system up to age 16.> Therefore, the estimated
intergenerational effects of the Scandinavian countries are difficult to interpret because they
reflect the effects of both the compulsory schooling extension and delayed tracking.

The remainder of the paper is structured as follows. Section 2 provides an overview of the
literature on the intergenerational transmission of education. Section 3 briefly describes the
school system and the compulsory schooling reforms in West Germany. Section 4 describes
the datasets. Section 5 presents results of the reform effects on parents’ length of schooling
and the intergenerational transmission of education, as well as robustness checks. Section 6

presents results on the transmission channels and Section 7 concludes.

2 Existing Literature on the Intergenerational

Transmission of Education

Studies on the intergenerational transmission of education take one of three approaches
in identifying the causal effects of parents’ education on that of their children: natural
experiments/instrumental variables, twins as parents, and adoptees.? Several recent liter-
ature surveys summarize the findings: Black and Devereux (2011) review studies of the
intergenerational effects of both parents’ education and parents’ earnings; Bjorklund and
Salvanes (2011) and Holmlund et al. (2010) focus on the intergenerational effects of parents’
education only. This section briefly summarizes the findings of those intergenerational
schooling studies that exploit compulsory schooling reforms. Next, the main differences
between this approach and the twin and adoption studies are set out, followed by a discussion
of the extant evidence on possible transmission channels.

Most instrumental variables studies on intergenerational schooling effects exploit changes
in compulsory schooling laws as a source of exogenous variation in parents’ education.
In Norway, for example, mandatory schooling was increased from seven to nine years in
different municipalities in different years between 1959 and 1973. Black et al. (2005b) use
this reform to instrument for parents’ education and find a small, statistically significant
causal relationship between a mother’s and her son’s education, but no causal relationship

between mothers’ and daughters’ education and no effect of fathers’ education. Similar

3The next section reviews the existing literature on the intergenerational transmission of education.

4The empirical research on intergenerational schooling transmission has its theoretical roots in the
intergenerational income mobility models (see, for example, Becker and Tomes (1979, 1986) and Solon
(1999)).



intergenerational schooling effects are found for a very similar reform in Sweden, where
compulsory schooling was also extended from seven to nine years between 1949 and the
early 1960s (Holmlund et al., 2010). Based on an increase in the minimum school-leaving age
(from 15 to 16) in Britain in the early 1970s, no significant effects of the father’s education,
but large positive effect of the mother’s on her child’s education were estimated (Chevalier,
2004). Exploiting the same reform, parents’ education appears to have no effect on the
probability that their child leaves school early (Chevalier et al., 2010). Galindo-Rueda
(2003) uses the earlier minimum school-leaving age reform of 1947 in the United Kingdom
and finds only some evidence that an additional year of schooling for a father has a positive
effect on his son’s education, whereas a mother’s schooling seems to have no effect on her

children’s education.’

Based on changes of the compulsory schooling laws in the United
States, an increase in either parent’s schooling by one year is estimated to reduce the child’s
probability of repeating a grade by 2 to 4 percentage points (Oreopoulos et al., 2006). In
sum, studies based on compulsory schooling reforms in other countries with largely different
school systems generally find that an exogenous increase in parents’ education has a small
positive effect on their children’s education, with mothers’ education being somewhat more
important.5

Overall, IV studies suggest that mothers’ education is more important than fathers’
education for the child’s school success; however, studies using identical twins or adoptees
tend to find that fathers’ education is more important (see the surveys cited above). Using
adopted children is like an experiment where children are randomly assigned to parents,
meaning that, arguably, parents and children share no inheritable characteristics. In this
sort of study, it is thus not possible to ascribe an intergenerational correlation to genetic
factors. Therefore, any observed correlation between adoptive parents’ education and their
adoptee’s education must be caused by either parents’ education or by other (unobserved)

parental characteristics, such as parenting style and attitudes toward education. Therefore,

5A drawback of the U.K. studies is that the authors are unable to disentangle schooling effects from cohort
effects because identification is based on a nationwide one-time change in the minimum schooling law such
that there is no cross-sectional variation in the minimum schooling laws.

50Other instrumental variables studies use alternative identification strategies to obtain exogenous variation
in parents’ education. For example, Page (2006) exploits the World War II G.I. Bill and finds that a one-year
increase in a father’s education reduces the probability that his child repeats a grade in school by about 2
to 3 percentage points. Carneiro et al. (2007) use several instruments that affect the direct and opportunity
costs of education in the United States and find positive effects of mothers’ education on the cognitive
abilities of children aged 7-8 and considerable positive effects on behavioral problems and grade repetition
for children aged 12-14. Maurin and McNally (2008) exploit a 1968 change in the qualification level required
for university admission in France and find that even children of higher-educated parents benefit from their
parents having additional years of higher education when it comes to the risk of having to repeat a grade.



estimates in adoptee studies not only identify the effect of parents’ education, but also
capture any effects of parents’ environment on the adoptee’s education that are correlated
with parents’ education. Similar to using adoptees, the aim of studies using adult identical
twins is to eliminate the genetic influences of one of the parents. One implicit assumption
of the twins approach is that differences in the education of the twin parents is due to
chance, which requires that twins differ only in terms of education but not in terms of other,
potentially unobservable, characteristics that affect the child’s education.

To better understand why different identification strategies lead to different results,
Holmlund et al. (2010) apply all three identification strategies to the same Swedish dataset
and find that the estimated effect of parents’ education on that of their children varies with
the strategy, even when the strategies are applied to the same country, the same cohorts,
and the same institutional context. The authors argue that one reason for these differences
might be because each identification strategy uses a different sample of parents coming from
a different part of the educational distribution, with different samples leading to different
results if the effect varies across educational groups. Another possible explanation is that
different methods control differently for inherited abilities. The findings of Holmlund et al.
(2010) imply that results are comparable only among studies that use similar identification
strategies. Therefore, the findings of this paper are compared only to the results of the
Scandinavian studies that are also based on reforms that increased compulsory schooling by
one or two years and that also were implemented gradually over time.

Although transmission channels mediating the effect of parents’ education on that of
their children are considered an important issue, only very few intergenerational schooling
studies investigate potential channels. Obvious candidates, apart from labor market effects,
are assortative mating effects, that is, whether individuals with more schooling have better
educated or wealthier partners, as well as the quantity-quality tradeoff, that is, whether

7 There is no

individuals with more schooling prefer fewer, but better educated children.
evidence of assortative mating effects based on the compulsory schooling reform in Norway
(Black et al., 2003); however, in the United States, mothers with more schooling seem to
have better educated partners and delay childbearing (Carneiro et al., 2007). Neither study
finds evidence that schooling affects the number of children. The study by Carneiro and

coauthors is an exception in the intergenerational literature in that they study a variety of

potential channels. They find that family income is higher and that mothers work more

"See also Almond and Currie (2011) for a comprehensive literature review of the effects of early childhood
influences and interventions on later life outcomes, such as educational attainment.
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hours per year when mothers have more education, but, at the same time, do not appear
to spend less time with their children. Overall, the authors find no effect on the probability
that the child has low birth weight. Furthermore, Carneiro et al. investigate early childhood
channels for children up to one-year old and find that mothers with more schooling are more
likely not to smoke during pregnancy, breastfeed for a longer period, and work substantially
more hours per year. Interestingly, they also provide evidence that more schooling has an
effect on home environment in terms of a higher probability that a musical instrument or
computer is in the home and a higher probability that the child takes special lessons. More
schooling also seems to increase the likelihood that a mother reads to the child at least three
times a week.®

In sum, existing studies provide some evidence on potential transmission channels, such as
labor market effects and better home environments, but none of the extant work investigates
the effects of more schooling on parents’ attitudes toward education. This paper, therefore,
makes a contribution by providing first evidence that more schooling can increase parents’

valuation of children’s education (see Section 6.5).

3 School System and Compulsory Schooling Reforms in
West Germany

In Germany, children start school in the year after they turn 6. They attend 4 grades in
primary school (Grundschule) and, at about age 10, students are allocated to one of three
different secondary school types. The secondary school tracks differ by both duration and

9 Basic schools (Hauptschule) provide basic general education and lead to a

curriculum.
certificate after grade 8 or 9. Middle schools (Realschule) provide a more extensive general
education and cover grades 5 to 10. High schools (Gymnasium) offer the most academic
curriculum and cover grades 5 to 13.1° Students who complete basic school typically enter

an apprenticeship which combines part-time vocational school and firm-based training. The

8All cited effects of the Carneiro et al. (2007) study refer to white children.

9In some states, a fourth type of secondary school exists. Comprehensive schools (Gesamtschule) offer all
lower and upper secondary education levels. Where comprehensive schools exist, only a minor fraction of
students attends this school type. See Lohmar and Eckhardt (2010) for a more detailed description of the
German school system.

0There is no perfect translation for the German school type Gymnasium. Sometimes the British term
"grammar school" is used instead. Note that a German high school (Gymnasium) differs from a U.S. high
school which is a comprehensive school that is attended by all students in upper secondary education, usually
covering grades 9-12.



middle school leaving certificate qualifies students to enter an apprenticeship or school-based
vocational training, or to attend a vocational school that provides a higher education entrance
qualification. In particular, the technical school degree ( Fachhochschulreife) can be acquired,
and this qualifies students to attend a polytechnic (Fachhochschule). The high school leaving
certificate (Abitur) is a prerequisite for attending a university or other institutions of higher
education.

Allocation to the secondary school track depends to a large extent on the child’s school
performance in primary school which thus depends on the child’s ability. In addition, primary
school teachers give a school recommendation, which is largely based on the child’s grades in
the major subjects German and math, and parents might also have considerable influence on
the secondary school choice of their child, depending on school laws which differ from state
(Bundesland) to state.!! The allocation procedure implies that basic school students tend to
be the students with the lowest ability. Importantly, the secondary school track allocation
after primary school tends to be rather permanent: Although students can theoretically
switch between the different secondary school types, mobility is rather limited in practice,
with downward mobility being more common than upward mobility (see, for example, Jiirges
and Schneider, 2007). This implies that the secondary school track decision at the end of
primary school is a good predictor of final educational attainment.

In Germany, the decades after World War II witnessed a pronounced trend toward higher
education: only 8 percent of the 1930 birth cohort graduated from high school; but 20 percent
of the students born in 1960 obtained a high school degree (see Figure 1). Over the same
period, the share of students attending basic schools fell sharply: about 75 percent of the
1930 birth cohort graduated from basic schools; the respective share was less than 50 percent
for students born in 1960.

Until the end of World War II, basic schools ended at eighth grade. Immediately
after the war, the two northern states introduced a compulsory ninth grade: Hamburg in
1946 and Schleswig-Holstein in 1947, where the ninth grade was rooted in older traditions
that had been interrupted by the Nazis.!? During the first half of the 1950s, when youth
unemployment was high, political parties, unions, and employer organizations in other states
began to emphasize labor market rationales in their arguments for extending the amount

of compulsory schooling (Petzold, 1981; Leschinsky and Roeder, 1980, p. 332ff.). During

" The competence for all education policies in Germany lies with the individual states.

12West Berlin introduced a mandatory ninth grade in 1948. However, individuals living in Berlin are
excluded from the analysis because it is hard to identify whether an individual attended school in West
Berlin or East Berlin.



this period, many states introduced, on a temporary basis, a ninth compulsory school year.
The temporary extension of compulsory schooling could be mandated by state education
ministers in cities or communities suffering a severe shortage of apprenticeship positions and
high youth unemployment.

Toward the end of the 1950s—when Saarland (1958) and Bremen (1959) introduced a
compulsory ninth grade on a permanent basis—pedagogical and working-life arguments for
a ninth compulsory school year became more prevalent. Pedagogical arguments involved
children not being mature enough to enter the workforce, protecting children physically and
psychologically from the working life, and the necessity of providing young people with more
guidance in choosing an occupation. Working-life arguments emphasized the change in work
type from manual to more intellectual, which required a more academic education. Lower
Saxony introduced the ninth grade permanently in 1962, just before all states agreed on a
ninth compulsory school year in the Hamburg Accord in 1964. Four states introduced the
additional compulsory ninth year in basic schools in 1967; Bavaria did so in 1969, the last
state to introduce this measure.!®'4 Note that compulsory education does not necessarily
end with secondary school for basic and middle school students, but can continue with
vocational training, which is typically covered by attending a part- or full-time vocational
school. Table 1 provides an overview of the years in which the compulsory ninth grade was
officially introduced in each state and the corresponding birth cohorts first affected by the
reform.!?

Due to differential socioeconomic conditions and justifications, the focus of the additional
ninth school year in basic schools varied from state to state. For example, North Rhine-
Westphalia’s focus was on general education, especially the consolidation of basic skills in
numeracy, orthography, and language. Schleswig-Holstein, on the other hand, emphasized
guidance in choosing an occupation, preparation for working life, and political education,
while Bremen stressed a better foundation of general knowledge (Nordrhein-Westfalen, 1962).
Overall, the aim of the additional ninth grade was to consolidate basic skills and knowledge,

as well as provide students with occupational guidance (Leschinsky and Roeder, 1980, p. 333).

13The Hamburg Accord also allowed a voluntary tenth grade in basic schools, which enables students to
obtain the school leaving degree typically obtained at middle schools. However, the tenth grade in basic
schools remained quantitatively negligible until the 1970s.

14 All states except Hamburg and Bavaria used two short school years in 1966,/1967 to shift the start of the
school year from April to August (cf. Federal Statistical Office, 1967). These changes are taken into account
when constructing the reform indicator. See Pischke (2007) for more detail about the short school years.

5 Note that the introduction dates used in this study differ slightly from those reported by Pischke and von
Wachter (2005). This difference leads to larger first-stage coefficients in this paper.
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4 Data

The results are based on four datasets. The German Socio-Economic Panel Study (SOEP)
is used to estimate the effects of parents’ education on that of their children. The SOEP
is a large annual household survey that has been conducted in West Germany since 1984
and is representative of the resident population. Participants answer detailed questionnaires
covering such diverse topics as demographic characteristics, retrospective biographical infor-
mation, and educational outcomes.'® The second dataset is the Micro Census, which provides
the official representative statistics of the population and the labor market in Germany. This
household survey is conducted on behalf of the German Federal Statistical Office and samples
1 percent of the German resident population. I use the waves from 1976, 1978, 1980, 1982,
1985, 1987, and 1989. Each wave contains about 300,000 individuals. The third dataset is the
German General Social Survey (ALLBUS), a repeated biennial cross-section of the resident
population, on attitudes, behaviors, and the social structure in Germany. The ALLBUS is
representative of the German adult population with German nationality and currently covers
the period from 1980 to 2008. It is the German equivalent of the U.S. General Social Survey
(GSS).'" Finally, the Qualification and Career Survey (QaC) is used because it contains,
in contrast to the other datasets, information on parents’ years of schooling. The QaC is a
repeated cross-section of employed German workers aged 15 to 65 collected by the Institut fiir
Arbeitsmarkt- und Berufsforschung (IAB) and the Bundesinstitut fiir Berufsbildung (BIBB).
All five waves from 1979, 1985/1986, 1991/1992, 1998/1999, and 2005/2006 are used, each
containing about 25,000 workers.

The German Socio-Economic Panel (SOEP) is a longitudinal household survey that
allows linking information on parents and their children. There are two ways this can
be done. First, when both parents and their children participated in the SOEP survey,
then information on parents is always self-reported, while information on the children is
either reported by parents if the children are below age 16 at the time of the survey or
is self-reported by children aged 16 and older. Note that the SOEP data structure allows
linking adult children with their parents even if they live in different households. Second,

when children participate in the SOEP survey, but their parents do not, then information

6 A1l questionnaires, both in the original German and translated into English, are available at
http://panel.gsoep.de/soepinfo2009/. For a detailed description of the SOEP, see Schupp and Wagner (2002),
Haisken-DeNew and Frick (2003), and Wagner et al. (2007).

Terwey and Baltzer (2009) provide detailed information on the ALLBUS surveys and document the
variables available in the cumulated dataset covering the period 1980-2008.
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on both child and parents is reported by the child. In the final estimation samples, about
half the parents are SOEP participants.

Whether a parent was required to attend basic school for eight 8 or 9 years depends on
the state in which he or she went to school and when the parent was born. Because the
SOEP survey started collecting information on the state of school attendance only in 2001,
this information is known for only 15 percent of the parents. For all other parents in the
sample, current state of residence is used as a proxy for state of school attendance.'® Using
year of birth, state of residence or state of last school attendance, and the information on the
first affected birth cohort of Table 1, I impute whether an individual was subject to either
the eight- or nine-year compulsory schooling law.?

German datasets generally do not contain information on the number of years of schooling
or the highest grade attended, and this is also true of the SOEP. Therefore, it is not possible
to obtain first-stage or IV results with the SOEP dataset.?’ Hence, it is mainly results
from reduced-form regressions that are presented for the effect of parental education on
child education. Because first-stage coefficients will be estimated with the Qualification and
Career Survey (QaC), two-sample IV results based on the reduced-form results of the SOEP
and the first-stage results of the QaC will be reported for the main specifications.

The child’s final school degree is obviously of interest in a study investigating the effect
of parents’ education on that of their children. However, because this study exploits an
education reform that affected parents who attended the lowest secondary school track (basic
schools), a more interesting outcome is whether the child achieves a higher school degree than
his or her parents.?! Thus, the dependent variable in this study equals 1 if the child obtains
either a middle school degree, a technical school degree, or a high school degree and equals 0 if

the child obtains only a basic school degree or left school without a degree. In the estimation

18Measurement error in the state of school attendance variable should not be a major concern, since cross-
state mobility of individuals with a basic school degree is low in Germany: in the estimation sample, only 8
percent of the parents with a basic school degree who reported their state of last school attendance currently
live in a different state than that in which they obtained their school degree.

9Tdeally, one would like to construct the binary reform indicator using parents’ state of residence before
the compulsory schooling reform was made public because grandparents might have reacted to the reform
by moving to another state. However, this information is not available in the dataset. But because state
mobility of lower educated individuals is low in Germany, the reform most likely was not a motivating
factor behind cross-state moves and therefore any measurement error is likely to be small and unlikely to be
correlated with the reform. Similarly, selective mobility seems to be a minor problem for the Swedish case.
Meghir and Palme (2005) report a low degree of mobility across municipalities and, using birth municipality
as an instrument, find no strong evidence that mobility is a source of bias for their results.

2OInstead of directly using information on the number of years of schooling, one could use information on
the year of secondary school graduation. However, this is not feasible with the SOEP dataset because year
of secondary school graduation is available for only 15 percent of the parents in the final sample.

2IThe secular trend toward higher education levels is, of course, taken into account in the empirical analysis.
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sample, 15.3 percent of the children have not yet completed schooling. For those children, the
currently attended secondary school type is used as the outcome. Current secondary school
attendance is a good proxy for the final school degree since mobility between the different
secondary school tracks is rare (Jiirges and Schneider, 2007). Furthermore, an additional
specification shows that results are robust when the sample excludes those children who have
not yet completed schooling.??

The SOEP estimation sample includes all individuals (children in the estimations) with
at least one parent born during the period 1930-1960 and living in West Germany.?* Parents
who immigrated to Germany after World War II are excluded from the sample. Table 2
provides summary statistics separately by gender and reform status of the parent. Note that
children can show up in both the mothers-children sample and the fathers-children sample.
In some cases, one parent is in the sample while the partner is not because only one of them
was born during the reform period 1930-1960 and received a secondary school degree in West
Germany.

The Micro Census, the second dataset, contains information on education and labor
market outcomes. The huge sample sizes allow a precise estimation of the effects of the
additional school year on parents’ post-secondary education and labor market outcomes,
separately for females and males. A further advantage of the Micro Census over the SOEP
dataset is that parents self-reported their labor market outcomes during their prime working
age, while in the SOEP, parents’ labor market outcomes are either self-reported retrospec-
tively or not available at all in the case the parents are not SOEP participants themselves.
Thus, measurement error in the labor market variables is likely to be a much smaller issue
in the Micro Census data. The final Micro Census sample contains individuals of German
nationality living in the 10 West German states who were born between 1930 and 1960.
Geographic information is limited to the current state of residence. As in the SOEP dataset,
there is no information about years of schooling. Therefore, only reduced-form results will
be presented.

A drawback of the Micro Census is that the household structure of the survey does

not allow accurate linking of information on parents’ and children’s final educational at-

22De Haan and Plug (2011) investigate different methods of dealing with samples in which not all children
have finished schooling. Of the three methods for correcting censored observations that they look at, the
authors find that the one that treats parental expectations as if they were realizations performs best. This
method is similar to the strategy employed here, since parental expectation about the child’s final school
degree is probably strongly correlated with the type of secondary school the child currently attends.
Z3These are exactly the same birth cohorts as in the studies by Pischke and von Wachter (2008) and Siedler
(2010).
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tainment. For example, children cannot be linked with their parents if the children live in
another household. Furthermore, respondents do not provide information on their parents’
educational attainment. Thus, parents’ and children’s school degree can be observed together
for only a very short period, that is, between the child’s secondary school graduation and
the time he or she moves out of the parents’ household. Therefore, unbiased estimates of
the impact of parents’ education on that of their children can be obtained if and only if the
probability of observing a child in his or her parents’ household is uncorrelated with the
child’s school degree. In other words, unbiased estimates require that the probability of the
child moving out of the parents’ household is uncorrelated with the school degree the child
obtains. However, this is unlikely to be the case. Children who obtain a basic or middle
school degree are about 16 years old when they finish school. Hence, they tend to leave their
parents’ home earlier than children who obtain a high school degree at about age 19.
Although sample sizes are limited, the German General Social Survey (ALLBUS) is
an interesting dataset because it contains information on attitudes toward raising children
and on individuals’ valuation of education. Furthermore, it is the only dataset with reliable
information on the number of children a woman has borne.?* Analogous to the other datasets,
the estimation sample contains only individuals of German nationality living in the 10 West
German states who were born between 1930 and 1960. Again, geographic information is
limited to the current state of residence and there is no information on years of schooling.?®
In contrast to the other three datasets used in this paper, the Qualification and Career
Survey (QaC) provides the year in which an individual graduated from secondary school,
which allows computing the number of years of schooling. Years of schooling, the dependent
variable of the first stage, is constructed as follows. Since children enter primary school in the
year after they turn 6, I compute the length of primary plus secondary schooling as secondary
school graduation year minus year of birth minus 6.5.2° As in the SOEP dataset, a dummy
variable is constructed indicating how many years of compulsory schooling (eight or nine)
an individual was subject to using information on year of birth, current state of residence,
and the first affected birth cohort given in Table 1.27 Again, the sample is restricted to

individuals of German nationality born between 1930 and 1960 who live in West Germany.

24This question has been explicitly asked in several, but not all, waves.

ZDescriptive statistics for the Micro Census and ALLBUS samples are not presented because results are
based on several different samples. Descriptive statistics are available upon request from the author.
26Because children enter primary school in the year after they turn six, they are, on average, 6.5 years old
when they start school.

2TInformation on the state where an individual attended secondary school is not available in the QaC dataset.
Also note that parents and children cannot be linked in the QaC survey.
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5 Intergenerational Transmission of Education

This section presents evidence about the effects of the compulsory schooling reforms on
two outcomes. First, it is shown that the formal introduction of the compulsory ninth
grade actually increased the average number of years of schooling of the affected parental
cohorts. Then results of the effects of parents’ education on that of their children is presented,
as well as several robustness checks. As described in the previous section, it is mainly
reduced-form estimates, but also some two-sample IV results for the main specifications,
that are presented. Furthermore, a falsification test provides evidence that the compulsory

ninth grade introduction is a valid instrument for parents’ schooling.

5.1 Impact of the Reforms on Parents’ Length of Schooling

Before investigating the effect of parents’ education on that of their children, it is important
to know whether the official introduction of the compulsory ninth grade actually increased
the number of years of parents’ schooling. Only if the first-stage coefficient is positive and
statistically different from zero can the compulsory schooling reforms in West Germany be
exploited to estimate causal intergenerational schooling effects.

Administrative data reveal that the formal introduction of the compulsory ninth grade
had a strong effect on ninth grade attendance. Figure 2 shows that the share of basic
school students attending the ninth grade increased sharply in the year the compulsory
ninth grade was officially introduced. The figure plots the number of basic school students
attending the ninth grade as a fraction of the number of basic school students attending
the eighth grade in the previous school year.?® In the years before the ninth grade was
made compulsory, only about 5 percent of basic school students attended a voluntary ninth
grade. Immediately after the compulsory ninth grade was formally introduced, the share
of basic school students attending a ninth grade increased to about 85 percent. The fact
that not all students attended a ninth grade after it was officially made compulsory suggests
that not all basic schools could provide the compulsory ninth grade immediately; instead,
implementation of the additional grade was a process requiring several years. Because the

fraction of ninth-grade students did not go from 0 percent to 100 percent at the time the

28These administrative data are available for six of the 10 West German states. Because the introduction
year of the compulsory ninth grade differs across states, it is aligned at t = 0 for each state. It is implicitly
assumed that a student who attends a ninth grade also completes it. Furthermore, it is assumed that students
do not move to another state between grade 8 and grade 9. This assumption seems plausible because students
in grade 8 are on the verge of taking final exams.

14



compulsory ninth grade was formally introduced, the first-stage coefficient will be smaller
than 1 in the subsample of basic school students.?”

The first-stage coefficient is obtained with the QaC dataset by regressing the constructed
length of schooling variable on the binary reform indicator showing whether the individual
was affected by the compulsory schooling reform. To arrive at a difference-in-differences
estimate, the specifications include the maximal sets of year of birth dummies and state of
residence dummies, the two variables that jointly determine the reform indicator. Table 3
shows that the first-stage coeflicient is far below 1. Column (1) contains the full sample
of individuals with degrees from any type of secondary school. The coefficient on the
compulsory ninth grade is only 0.28, although 60 percent of the sample acquired a basic
school degree. When the sample is restricted to those individuals who should have been
affected by the reform, that is, individuals with a basic school degree, the coefficient increases
to 0.41, which is still far below 1.3°

Figure 3 illustrates the impact of the introduction of the compulsory ninth grade on the
actual length of schooling using the QaC data. The graph plots the average length of primary
plus secondary schooling of individuals with a basic school degree in the five years before
and after the reform (across all states). It reveals that the average length of schooling was
about 8.2 years before the reform and jumped to almost 8.7 years after the reform. Thus,
while the difference is less than one year, there is a clear increase in the length of schooling
when the compulsory ninth grade was officially introduced.

The administrative data shown in Figure 2 provide some explanation for why the first-
stage coefficient for the subsample of basic school students is smaller than 1. In practice,
introduction of the ninth grade was not implemented immediately in all basic schools, but
required some time until each school offered the mandatory ninth grade. Furthermore, some
basic school students attended a voluntary ninth grade before it was made compulsory.
Nevertheless, Figure 2 suggests that the first-stage coefficient should be substantially larger
than 0.41 for the subsample of individuals with a basic school degree. This discrepancy most

likely arises because measurement error in the ninth grade introduction variable attenuates

PInstead of using information on the number of students attending basic schools, Pischke and von Wachter
(2005, p. 14) use administrative data on school leavers from the four states that introduced the ninth grade
in 1967. Plotting the average number of grades attended by school leavers from 1963 to 1967, they find a
similar, though somewhat less pronounced, pattern.

30Pischke and von Wachter (2008) run an equivalent first-stage regression with the QaC dataset. For the
subsample of basic track individuals, their coefficient on the ninth grade introduction is only 0.28 and thus
substantially smaller than my coeflicient. This difference is mainly due to the fact that Pischke and von
Wachter use different reform introduction dates for some states. Furthermore, their sample differs somewhat
from my sample; for example, they drop all individuals with missing wages.
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the coefficient toward zero. There are two sources of measurement error. First, instead of
using the state where the individual attended school, the current state of residence is used
to construct the reform indicator. Second, the year of birth does not perfectly determine
whether an individual was affected by the reform: some children might start primary school
one year earlier or one year later than officially scheduled and some students repeat a grade.
All these measurement errors can contribute to an attenuation bias of the reform indicator
coefficient. Nevertheless, the F-statistic for the excluded instrument in Column (2) is higher
than 100, indicating that the instrument is strong.

Since the introduction of the ninth grade was targeted only at basic school students,
the compulsory schooling reforms should have had no impact on the length of schooling
of individuals who obtained a degree from a middle school or a high school. Column (3)
indicates that this is, indeed, the case: introduction of the ninth grade had no effect on the
average length of schooling of those individuals who should not have been affected by the

reform. This finding corroborates the validity of the instrument.3!

5.2 Effect of Parents’ Schooling on Their Children’s Education

This section investigates the relationship between parents’ schooling and their children’s
educational attainment. Before studying causal effects, simple correlations between parental
and child education are presented first. Table 4 presents the correlations between parents’
and children’s years of schooling separately for all four possible child-parent-gender combi-
nations. Since years of schooling is not available in the SOEP dataset, I impute this variable
as the number of years of primary plus secondary schooling that is typically required for the
secondary school degree obtained. For example, a high school degree typically requires 13
years of schooling.?? To account for the secular trend toward higher education, the maximal
sets of dummies for both parents’ and children’s years of birth are included. Furthermore,
state of residence dummies are included as controls to factor out permanent differences
between states. Two patterns can be seen in Table 4: the correlations in years of schooling
between parents and children are somewhat stronger for sons than for daughters and are

also a bit stronger for mothers than for fathers. Differences are statistically significant at the

31All standard errors are calculated with the cluster-command in Stata, allowing for correlations of the
errors within state and year of birth cells, the level of the reform indicator.

32For simplicity, it is assumed for the OLS regressions that all individuals with a basic school degree have
attended school for nine years.

16



5 percent level between mothers-daughters and fathers-daughters and between fathers-sons
and fathers-daughters.??

After having observed that parents’ and their children’s education are strongly positively
correlated, the question arises whether this association is due to causal effects of parents’
education. To identify causal effects, one needs an instrument that induces variation in
parents’ education that is independent of parents’ ability and other parental characteristics
that are correlated with both parents’ and child’s education. These characteristics might
include, for example, parents’ degree of patience, risk aversion, or valuation of education,
all of which might affect educational choices and can be passed from parents to children.
The exogenous variation in parents’ length of schooling stems from the school reforms that
increased compulsory schooling from eight to nine years between 1946 and 1969 in all West
German states. Since the additional ninth grade was introduced in different states in different
years, these reforms provide both time-series and cross-sectional variation in the amount of
required schooling. This allows estimating the causal intergenerational education effect in a
difference-in-differences framework.

The effect of parents’ education on that of their children might differ both by the gender
of the parent and by the gender of the child. A priori, one might suspect that maternal
education is more important for the children’s education because the mother is typically
the main provider of child care. Moreover, recent studies suggest that the intergenerational
transmission of human capital might also differ according to the gender of the child.?*

Primarily results from reduced-form regressions are presented. This is the intention-to-
treat effect (ITT) in the jargon of the potential outcome framework of Angrist et al. (1996).
Specifically, the following basic linear probability model is estimated separately for the four

parent-child gender pairs:

school®" = By + By Re form™ ™™ + By(Year of Birth Dummies)" ™+

+ B3(State of Residence Dummies)F ™ 4 ¢

33The correlation coefficients are about 0.5 and thus about twice as large as those for the Nordic countries.
However, the results are hard to compare because the dependent variable here contains only the number
of years of schooling typically required for the school degree, while years of schooling in the Scandinavian
studies contains both schooling and post-schooling education, such as tertiary education. Furthermore,
characteristics of the school systems, for example, age at first tracking, vary between countries.

34Black et al. (2005b), for example, find positive causal education effects for mothers-sons and zero effects
for mothers-daughters. Carneiro et al. (2007) find that effects of mothers’ schooling on children’s abilities in
math and reading differ between boys and girls.

17



where the binary dependent variable school®¢ equals 1 if the child obtained a middle
school or higher school degree and equals 0 if the child obtained a basic school degree or

Parent ig g binary indicator for whether the parent was

left school without a degree. Reform
affected by the introduction of the compulsory ninth grade. Because the reform indicator is
based on the interaction between parent’s state of residence and parent’s year of birth, the
maximal sets of parent’s state of residence and parent’s year of birth dummies are included to
exploit within-state within-cohort variation in compulsory schooling for the identification of
causal effects of parents’ education on that of their children. The state fixed effects capture
state-specific factors such as differences in socioeconomic levels or different attitudes toward
education. The year fixed effects capture factors common to all states, such as the secular
trend toward higher education.

Table 5 presents the reduced-form estimates for the full sample, which contains parents
with any type of secondary school degree. The results of the basic specification are presented
in the first column of each parent-child subsample. Only mothers’ education seems to have
a causal effect on sons’ educational attainment; there is no evidence for an effect of mothers’
education on daughters’ education or of fathers’ education on children’s education, regardless
of child’s gender.

The basic specification assumes, however, that the timing of a state’s introduction of the
compulsory ninth grade was random. In particular, if there are factors that are correlated
with both children’s education and the timing of the reform, the coefficient on the reform
indicator will not be estimated consistently. For example, the coefficient would be overes-
timated if states that introduced the compulsory ninth grade early also implemented other
policies aimed at promoting higher educational attainment for children. In this case, part of
the positive coefficient on the reform indicator would actually reflect these other policies and
not the effect of parents’ additional schooling. The coefficient would be underestimated, for
example, if a state introduced the additional ninth year early because children’s educational
attainment were declining in that state.

When state-specific time trends are included as controls, identifying the effects of in-
troducing the compulsory ninth grade are based on whether such a change in the law led
to deviations from preexisting state-specific trends. However, it is not clear whether one
should control for state-specific trends in a difference-in-differences analysis. On the one
hand, the omission of state-specific trends will bias the coefficient on the reform indicator if

there is a systematic relationship between the trend in (children’s) educational attainment
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and the introduction of the ninth grade. On the other hand, state-specific time trends
may pick up the effects of the reform and not just preexisting trends (Wolfers, 2006). In
this case, the state-specific trends mistakenly control for outcomes of the reform. When
including state-specific trends, the sample should contain many pre-reform observations so
as to identify the state-specific time trends before the reform. This is the case in the SOEP
sample, which includes sufficient cohorts of parents that were not affected by the reform.
State-specific linear cohort trends, that is, interactions of state dummies with a linear trend
in parent’s year of birth, are added as controls in the second specification of each parent-child
subsample. Results change only very slightly when state-specific trends are added, indicating
that the timing of the reform was not correlated with state-specific trends in children’s
education.

Because the general trend toward higher education also applies for the children in the
sample, a child’s educational attainment is expected to be higher the later she or he was
born. To capture this secular educational trend, Column (3) of each parent-child subsample
includes dummies for the child’s year of birth. However, that control variable is problematic
if parental schooling affects the timing of childbearing. In particular, mothers with more
schooling might give birth later in the life course than mothers with less schooling. Because
a child’s year of birth is endogenous with respect to parents’ schooling, it is unclear whether
it should be controlled for. The third specification of each subsample in Table 5 shows
that the estimated effect of the ninth grade introduction is insensitive to adding controls for
child’s year of birth, suggesting that the additional ninth grade did not greatly affect the
timing of childbearing.

The results in Table 5 are based on samples that contain all parents even though com-
pulsory schooling reforms increased the years of schooling only of parents with a basic school
degree (see Table 3). However, the reforms might have changed the probability of obtaining a
basic school degree. Therefore, one should check whether the introduction of the compulsory
ninth grade had an impact on individuals’ track choice. Since it typically takes 10 years to
obtain a middle school certificate, introduction of the compulsory ninth grade in basic school
reduced the amount of additional schooling between a middle school degree and a basic
school degree from two school years to one school year. Thus, after the reform, basic school
students had to invest in only one more year of schooling to obtain a middle school degree
instead of a basic school degree. This might have lowered the share of individuals obtaining

a basic school degree and increased the share of individuals obtaining a middle school degree.
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Table 6, however, presents evidence that the ninth grade introduction did not affect track
choice. Columns (1) and (2) show the zero effect of the ninth grade introduction based on
the large Micro Census dataset. This finding is replicated by the smaller SOEP dataset
(see Columns (3) and (4)), which is the main dataset for estimating the intergenerational
schooling effects.

Because the compulsory schooling reforms did not affect track choice, one can estimate
intergenerational schooling effects for the sample of parents with a basic school degree.
Table 7 presents the results of the same linear probability models as in Table 5, but now
restricted to parents with a basic school degree.?> The positive effect of mothers’ schooling
is now much stronger than for the full sample: sons of mothers who were subject to a
compulsory ninth grade are more likely to obtain a higher school degree than sons of mothers
who were not subject to a compulsory ninth grade (see Columns (1) to (3)). As for the full
sample, mothers’ education seems to have no causal effect on their daughters’ education.
Again, fathers’ schooling has no effect on their children’s educational attainment. As in the
specifications for the full sample, adding state-specific cohort trends and child’s year of birth
dummies as control variables changes the coefficient on the reform dummy only slightly.

Although IV estimates cannot be computed with the SOEP data, one can combine the
reduced-form results with the first-stage results of the QaC dataset to construct two-sample
instrumental variables estimates (TSIV; see Angrist and Krueger, 1992). The TSIV coef-
ficient is obtained by dividing the reduced-form coefficient by the first-stage coefficient of
Table 3. The standard error is derived using the delta method as in Pischke and von Wachter
(2008, footnote 9). For the mothers-sons subsample, and controlling for state-specific cohort
trends, the TSIV coefficient estimate is 0.33 (= 0.136/0.408), with a standard error of 0.15.
This is a strong effect: ceteris paribus, sons are 33 percentage points more likely to obtain
a middle school or higher school degree if their mother acquired one more year of schooling.
Though the point estimate is quite large, note that the effect is not very precisely estimated.
Nevertheless, one can rule out that the causal effect of mothers’ schooling is zero.

To compare the magnitude of this effect with findings from similar studies, outcomes need
to be made comparable. To convert the outcome variable "child obtains at least a middle
school degree" into years of schooling, one must look at the distribution of educational

attainment. For example, 56.5 percent of the sons of mothers with a basic school degree

35To be precise, the subsamples mothers-sons and mothers-daughters contain only mothers who obtained a
basic school degree. The spouses of those mothers might have obtained another school degree (similarly for
the fathers-children subsamples).
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obtain a middle school or higher school degree. Of those sons, 51.8 percent obtain a middle
school degree, 15.9 percent a technical school degree, and 32.4 percent a high school degree.
Thus, the average number of years of schooling for sons with at least a middle school degree
is 11.3 years (= 10 % 0.518 4+ 12 % 0.159 + 13 % 0.324). Hence, the difference in the average
number of years of schooling between sons with a basic school degree and sons with a higher
school degree is 2.3 years. This means that an effect size of 33 percentage points is roughly
equivalent to 0.76 more years of schooling (= 0.33 % 2.3). This effect is much larger than
those found for similar school reforms in other countries where the intergenerational effect
estimates are concentrated around 0.10 years of schooling (see, for example, Black et al.
(2005b) for Norway and Holmlund et al. (2010) for Sweden). This discrepancy might be
due to differences in the school systems. In general, German results are difficult to compare
with the results from other countries, where all students often attend the same school until
the age 15. In particular, the early school tracking in Germany might lead to stronger
intergenerational effects because a slight improvement in the child’s academic performance
in primary school can easily lead to a teacher recommendation for a higher secondary school
track.3®  Since obtaining a basic school degree takes only nine years (including primary
school) and a high school degree typically requires 13 years, effects measured in terms of
years of schooling can easily become quite large in Germany.

In sum, the results suggest that while parents’ and children’s education are strongly
correlated, a causal relationship seems to exist only between mothers’ and sons’ education. In
particular, fathers’ schooling is likely to have no causal effect on their children’s education. It
is striking that the pattern of intergenerational education effects for Germany is remarkably
similar to those found for other countries that experienced similar compulsory schooling
reforms (see Holmlund et al. (2010), Table 1, for an overview of existing studies). A notable
difference here from the findings of other studies is that the effect of mothers’ schooling
is much stronger than found for other countries. One possible explanation could be that
the German school system is substantially different from systems in other countries. Early
school tracking in Germany means that even small improvements in academic performance

in primary school can lead to a more academic secondary school track.

36Students in the state of Bavaria, for example, need a grade point average (GPA) of 2.33 or better in the
major subjects at the end of primary school to be allowed to attend a high school. If a student’s GPA is
slightly worse than 2.33, he or she can attend a middle school. However, if the GPA is worse than 2.66, the
student is only allowed to attend a basic school. GPA differences of 0.33 are quite small compared to the
entire grade scale, which ranges from 1.0 (very good) to 6.0 (failed).
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5.3 Robustness Checks

This section first presents a falsification exercise that corroborates the notion that the results
for basic school track parents can be interpreted causally. Furthermore, robustness tests
show that the results are unaffected by excluding children who have not yet finished their
schooling, and that the results are robust to excluding parental cohorts that obtained less
education due to World War II.

The compulsory schooling reforms exploited in this study as a source of exogenous
variation in parents’ schooling are expected to have affected only those individuals attending
a basic school. This view is supported by evidence that introduction of the compulsory
ninth grade affected neither the length of schooling of individuals in higher school tracks (see
Table 3) nor the probability of attending the basic school track (see Table 6). Therefore, the
compulsory schooling reforms should also not have any impact on the education of children
whose parents obtained either a middle school, a technical school, or a high school degree.

The results of this falsification test are presented in Table 8. The positive effect of
the additional ninth grade in the mothers-sons sample for mothers with a higher school
degree completely disappears. The coefficient is close to zero and even slightly negative. As
expected, none of the coefficients on the ninth grade dummy is positive and statistically
significant in the subsamples of parents with a higher school degree.?” These findings
corroborate the interpretation that the positive coefficient on the ninth grade dummy for
mothers with a basic school degree does indeed capture a causal effect of mothers’ education
on that of their sons and does not just reflect other factors that are correlated with both
children’s education and the ninth grade introduction.

Another issue arises from the fact that in the sample 15.3 percent of the children who
have parents with a basic school degree have not yet finished their schooling. For these
children, the currently attended secondary school type is used as a proxy. Although in
practice mobility between different secondary school tracks is rare, a concern could arise
over whether the results are biased due to discrepancies between the type of secondary
school attended and the final school degree obtained. For example, students who successfully
completed basic school might attend a (vocational) school afterward and obtain a middle
or high school degree. If the probability of obtaining another (higher) school degree after

finishing secondary school is correlated with the reform status of the parents, the coefficient

370nly two (negative) coefficients are marginally significant at the 10 percent level in the fathers-sons
subsample.
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on the reform dummy could be biased. To avoid biased coefficients due to uncompleted
schooling, a robustness test excludes all children who were younger than 23 years at the time
the information on the school degree was reported. This is based on the assumption that by
age 23, almost all students have obtained their final secondary school degree.

Table 9 shows that the basic results do not change if children younger than 23 years are
excluded from the sample. As before, maternal education has a positive and significant effect
on the education of sons. Although the coefficient is somewhat smaller in the specification
with state-specific cohort trends, the difference from the respective coefficient in Table 7
is only half a standard error. The coefficient on the ninth grade dummy is also positive
in the fathers-sons sample, but statistically insignificant. Due to large standard errors,
the coefficients for the mothers-sons and fathers-sons samples are not statistically different.
Again, the results suggest that there is no intergenerational schooling effect of parents on
daughters.

Research shows that Germans born in the 1930s, who were about 10 years old during
World War II, received less education compared to earlier and later birth cohorts (Ichino and
Winter-Ebmer, 2004). The authors also document that these cohorts experienced a sizeable
earnings loss about 40 years after the war, which they attribute to the human capital loss
caused by the war. Therefore, a further robustness check excludes all parents who were born
between 1930 and 1939. Table 10 shows that the estimates remain qualitatively unchanged,
indicating a causal effect only from mothers to sons. The coefficient on the ninth grade
dummy in the father-daughter sample is again negative, but statistically insignificant.

In sum, the absence of any effect of the ninth grade introduction on the schooling of
children whose parents should not have been affected by the reform supports the notion that
the positive coefficient in the sample of mothers with a basic school degree can be interpreted
causally. Furthermore, the results are robust to excluding children who have not yet finished

their schooling and are robust to excluding parents who received less education due to World

War II.

6 Transmission Channels

The results of the previous section indicate that mothers with more schooling tend to have
sons with higher educational attainment. This section investigates potential transmission

channels that might explain how parental education is passed on to the next generation.
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Recent work points out that child health might be one important pathway between parental
and child education (see Currie (2009) for an overview). There is also an expanding body
of literature that attempts to identify the types of parental resources and inputs that are
beneficial to children’s development and to identify at which stage of the child’s development
parents’ investments are most important.®® Furthermore, recent research points to parental
investment as an important determinant of a child’s cognitive and noncognitive development
and, thus, for later educational and labor market success (see, for example Cunha and
Heckman, 2008; Cinnirella et al., 2010).

Because the previous section revealed positive intergenerational effects for mothers’ school-
ing only, the following investigations of transmission channels focus on women. First, it is
determined whether women with more schooling have a higher probability of obtaining a
vocational degree after secondary schooling. Then, it is investigated whether mothers with
more schooling have other labor market outcomes that might be beneficial to their child’s
education. Another possible mechanism is assortative mating, that is, women with more
schooling marry men with higher educational attainment, who, in turn, pass on their abilities
to the next generation and may also foster the child’s development through better parenting
skills. Also, mothers with more schooling might decide to have fewer, but better educated,
children. Another potentially important channel—and one, that to my knowledge, has not
been investigated to date—is that schooling might raise parents’ valuation of their children’s
education, which might induce them to put more pressure on their children to achieve better
academic results. Finally, some descriptive evidence is presented on why mothers’ education

might be more beneficial to sons’ than to daughters’ education.?’

6.1 Post-Secondary Education

One transmission channel that might mediate maternal schooling is increased participation
of women in post-secondary education, which might increase their cognitive abilities and/or
their valuation of education. A woman with more schooling might be more likely to obtain
a vocational degree after finishing secondary school if the additional schooling (i.e., the

compulsory ninth grade) increased her cognitive abilities or educational aspirations. Because

38See Almond and Currie (2011) for a review of this topic. Carneiro et al. (2007), for example, investigate
several investments mothers can make when children are young. They find that mothers with more schooling
read more to their sons aged 7-8 and that children of these mothers are more likely to own a computer at
ages 12-14.

39 Although health might be an important channel, I am not able to investigate it due to missing information
on children’s health when they were young.
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women are much less likely than men to complete a vocational training—which typically lasts
between two and three years in Germany—this transmission channel most likely affects only
women, not men.*°

Based on the large Micro Census, Columns (1) to (4) in Table 11 show that women with
one year more of schooling are about 1.8 percentage points more likely to obtain a vocational
training degree.*! Compared to the baseline probability that 57 percent of all women with
a basic school degree acquire a vocational training degree, this amounts to a small effect
of only 3.1 percent. Thus, the extension of compulsory schooling from eight to nine years
induced only some women to participate in vocational training.*? In contrast to women, the
vast majority of men obtain a vocational degree. Among men with a basic school degree
who are at least 29 years old and who were born between 1930 and 1960, only 16.7 percent
had not completed vocational training. Because almost all men with a basic school degree
obtain a vocational degree, the extension of compulsory schooling from eight to nine years
did not affect their probability of obtaining a vocational training degree (results not shown).

Since the additional ninth grade increased women’s likelihood of obtaining a vocational
degree only marginally, it is not expected that including a dummy for whether the mother
acquired a vocational degree will change the coefficient on the ninth grade introduction
in the mothers-children samples. This presumption is confirmed in Columns (5) to (8) in
Table 11, which are based on the same mother-child subsamples as employed in the previous
section. Compared to the basic results for mothers with a basic school degree in Table 7, the
coefficient on the ninth grade dummy remains unchanged in both the mothers-sons and the
mothers-daughters samples. These results and the finding that the additional year of school
induced only few women to acquire a vocational degree suggests that increased participation
in post-secondary schooling is an unlikely explanation for the positive effect of mothers’

education on that of their sons.

40Geveral potential transmission channels are investigated with the Micro Census because it is much larger
than the SOEP. A small drawback of the Micro Census is that a woman can be identified as a mother only if
her child lives in the same household. Therefore, results are presented for women who have married at some
point in time, which is a good proxy for a woman being a mother since statistics based on the Micro Census
show that almost 86 percent of all married women aged 30 to 40 have at least one child. Further regression
results are based on a subsample of prime-aged women who live with at least one child.

“To ensure that all women have completed their vocational training, the sample is restricted to women
aged 21 and older. Note that individuals typically finish basic school at age 16. Thus, most individuals have
finished a two- or three-year vocational training before age 21. Results are very similar if younger women,
for example, aged 21-28, are also excluded from the sample.

42 Almost all women with a basic school degree and a vocational degree (97 percent) received their vocational
degree at a vocational school. Therefore, it is fruitless to differentiate between different types of vocational
degrees.

25



6.2 Labor Market Outcomes

Another mechanism that might mediate the positive impact of maternal schooling is that
more schooling leads to more resources that can be used to invest in children’s education. The
idea behind this argument is that parents with budget constraints have to trade off their own
consumption against investments in their children (Becker and Tomes, 1986). Hence, wealth-
constrained parents—which are likely parents with low education—may underinvest in their
children’s education, whereas parents who are not budget-constrained will not underinvest.

Due to changed preferences or higher cognitive abilities, women with more schooling
might be more likely to participate in the labor market. Working (more hours), in turn,
could have either a beneficial or a detrimental effect on the child’s education. On the one
hand, women who are working have less time for their children, for example, less time to help
them with their homework or to engage in school-related activities.**> On the other hand,
women who work might further increase their cognitive abilities at the workplace or develop
higher educational aspirations for their children because they are more likely to personally
experience the importance of education for labor market success.

Table 12 indicates that mothers with more schooling have the same probability of being
employed than mothers with less schooling (see Column (1)). All results in Table 12 are
based on prime-age women (25-40 years old) who have a child, exactly the group of women
who need to take care of their kindergarten- and /or school-age children. Conditional on being
employed, women with more schooling also work about the same number of hours per week
as women with less schooling (Column (2)). Thus, differential labor market participation
cannot explain the positive effect of mothers’ schooling on their sons’ education.**

Finally, even if more schooling affects neither the probability nor the intensity of labor
market participation, it might affect earnings through increased productivity. To investigate
the impact on earnings, the sample is restricted to women with regular employment who work
at least 20 hours per week and whose predominant source of income comes from employment.
Column (3) indicates that women with more schooling do not have higher labor market
income. Similarly, there are no labor market effects for men: men with more schooling

are not more likely to be employed, work more hours, or have higher earnings (results not

“3Interestingly, time use data indicate that more educated mothers spend more time with their children
(Guryan et al., 2008).

441n contrast, Carneiro et al. (2007), using other sources of exogenous variation in mothers’ education, find
for the United States that mothers with more schooling work more hours in the year the child is born than
do mothers with less schooling.
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shown). These findings are in line with Pischke and von Wachter (2008), who estimate the
effect of the ninth grade introduction on labor market outcomes jointly for women and men.

In sum, extending compulsory schooling by one year did not result in increased labor
market participation or higher earnings for women (or men). Thus, the positive causal effect
of mothers’ education on that of their sons cannot be attributed to changed labor market

behavior or higher earnings that might make parents less credit-constrained.*

6.3 Assortative Mating

Assortative mating, that is, the positive correlation between spouses’ education, plays an
important role in the low intergenerational income mobility in Germany, where permanent
family income is highly persistent across generations (see Ermisch et al., 2006).1¢ Yet, it is
not clear whether the father’s education should be included as a control variable in a model
that regresses child’s education on mother’s education. Without controlling for the father’s
education, the estimated effect of the mother’s schooling captures both the direct impact of
the mother and the indirect impact of the father. Mothers with one more year of schooling,
however, might have better educated partners (assortative mating). If this is the case,
women with more schooling might have sons with higher educational attainment because
their better educated partner might have genetically passed on superior ability and/or has
had a non-genetic influence such as a stronger preference for education or better child-rearing
skills. On the other hand, if the father’s education is included in the model, the estimated
effect captures the effect of an increase in mother’s schooling on the education of her child,
netting out any effects of the father’s education.

Before analyzing the impact of assortative mating in the intergenerational model directly,
I first investigate whether women with more schooling have better educated partners. For
this analysis, the Micro Census sample is restricted to women with a basic school degree
who cohabit with a male partner.*” Based on both the Micro Census and the SOEP, the

results in Table 13 suggest that there are no assortative mating effects among women with a

45Schooling might not only affect earnings or employment probability, but might also lead to non-pecuniary
benefits in the labor market, such as better working conditions, higher occupational prestige, and higher job
satisfaction (Oreopoulos and Salvanes, 2011).

46Ermisch et al. report that the correlation between partners’ educational attainment is about 0.52 in
Germany (among individuals with any type of school degree), with the two partners of almost 50 percent of
German couples having the same educational level.

47This restriction yields a sample of women, almost all of whom either are or have been married. While
about 70 percent of the women in this sample have at least one child living in the same household, even 90
percent of women aged 35-40 have at least one child.
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basic school degree. Columns (1) to (4) present coefficients and standard errors from ordered
probit models with father’s school degree as a multi-valued outcome variable. All coefficients
on the dummy indicating whether a woman was affected by the compulsory schooling reform
are close to zero.*® Although there are strong assortative mating effects when looking at all
individuals (see Ermisch et al., 2006), the coefficients close to zero indicate that women with
nine years of schooling do not have more educated partners than women with only eight
years of schooling.’

Finally, the male partner’s school degree is included in the specification to test whether
his education changes the effect of a mother’s education on her child’s schooling. The same
mothers-children samples are used as before and now include dummies for father’s school
degree as additional control variables. Compared to the baseline results in Table 7, the
positive coefficients for the mothers-sons subsample are only slightly smaller (half a standard
error) when controlling for partner’s education (Columns (5) and (6)), a difference that is
not statistically significant. The coefficients on the ninth grade are basically the same for the
mothers-daughters subsample (Columns (7) and (8)).°® In sum, assortative mating effects

cannot explain the causal effect of mothers’ schooling on their sons’ education.

6.4 Fertility

The fertility decision is another transmission channel with potential to explain the effect of
mothers’ education on that of their children. Theory suggests that family size may matter for
children’s education if there is a quantity-quality tradeoff between the number of children
and the investment per child due to budget constraints (Becker and Lewis, 1973; Becker
and Tomes, 1976). Mothers with fewer children, ceteris paribus, have more time and more
resources to invest in each child, for example, by attending cultural events together or helping
with homework and other school-related projects. Empirical evidence does indeed show that
women with more schooling have a preference for fewer children (see Jones and Tertilt, 2009).

Since the German General Social Survey (ALLBUS) is the only dataset that contains
reliable information on the number of children a woman has borne, it is used to investigate

the effect of an additional year of schooling on fertility. Table 14 presents results for both

48Using ordinary least squares instead of ordered probit models yields very similar results.

49Using a dummy variable indicating whether the partner achieved at least a middle school degree instead
of the multi-valued school degree as the outcome also yields coefficients that are close to zero. Furthermore,
women with more schooling are not more likely to have a male partner (either married or cohabiting).
%0The samples in Columns (5) to (8) are marginally smaller than the corresponding samples in Table 7
because the male partner’s school degree is missing for a few children.
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women and men, separately for individuals with a basic school degree and individuals with
a higher school degree. The samples include individuals born between 1930 and 1960 who
live in West Germany and are age 40 or older, since these individuals are most likely past
their child-rearing years.

The results suggest that lower educated women tend to have fewer children if they received
more schooling(Columns (1) and (2)). The coefficient is not statistically significant in the
specification without controls for state-specific cohort trends, but does become larger in
magnitude and significant when state-specific cohort trends are added. Although sample
sizes are not large, the coefficients in both specifications are in the same direction. Again,
to obtain a two-sample IV estimate, the reduced-form coefficient must be divided by the
first-stage coeflicient, which yields an effect size between 0.46 and 0.83 fewer children for one
additional year of schooling (albeit with sizeable standard errors). This is a non-negligible
effect since the average number of children is 2.0 and the standard deviation is 1.3 children
among women with a basic school degree age 40 or older. For men with a basic school degree,
schooling has no effect on fertility. As expected, there is no evidence that the ninth grade
introduction affected the number of children of individuals with a higher school degree. The
coefficient is zero for women in the specification with state-specific cohort trends (Column
(4)); however, it is slightly positive, but statistically insignificant, for men (Column (8)).%!

Even though the results indicate that women with more schooling have fewer children,
it is not clear whether this explains the positive effect of mothers’ schooling because the
evidence on the causal effect of child quantity on child quality is mixed. For example,
Rosenzweig and Wolpin (1980) use multiple births as an exogenous increase in family size in
India and show that, on average, larger families have children with lower education. On the
other hand, Angrist et al. (2005) also use multiple births and a dummy for same-sex sibling
pairs in Israeli families with two or more children to instrument for the number of children
and find that an exogenous increase in family size at second and higher births seems to have
little effect on the educational attainment of first- and second-born children. Similarly, Black
et al. (2005a) use Norwegian administrative data and the multiple birth instrument and find

no effects on child’s schooling or earnings. Given the ambiguous evidence on the causal effect

SlUnfortunately, information on mothers’ age at first birth is available only in very few ALLBUS waves.
Thus, estimates of the effects on mother age at first birth are not presented. If anything, the point estimates
suggest that mothers with more schooling give birth slightly earlier in the life course than their less-schooled
peers. However, standard errors are quite large for these smaller subsamples, such that these results must
be viewed with caution. In contrast, Carneiro et al. (2007) find that women with more schooling delay
childbearing, but they find no effect on the number of children.
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of the number of children on children’s education, it is not clear whether smaller family size
helped increase the educational attainment of sons in Germany. Due to missing information,

it is not possible to control for family size directly in the SOEP dataset.5?

6.5 Parents’ Valuation of Children’s Education

Schooling may also change individuals’ preferences and attitudes, for example, by providing
more information on the benefits of education.’® Bjorklund and Salvanes (2011) state that
"the fact that parents with higher education may be more aware of the value of the pecuniary
and nonpecuniary advantages of education may mean that they put more pressure on their
children to achieve more, or that they simply provide this necessary information to their
children." This means that even if more schooling does not increase the (child-rearing)
abilities of parents, more schooling might help improve the educational success of their
children if more schooling raises their awareness that success in school is important for the
child’s future. This view implies that in addition to increased human capital, it is the parents’
awareness or valuation of the child’s education that matters for intergenerational education
effects.

In 1980 and 1982, the German General Social Survey (ALLBUS) participants were
asked to indicate the importance of several traits and abilities that can be fostered by
appropriate parenting. Specifically, participants were asked: "How important do you rate
these educational goals when thinking about the education of, for example, a 10-year-old
child?" The seven possible answer categories range from 1 (not important) to 7 (very
important). The two traits most interesting for this study concern good school performance
and studiousness of the child.>*

The results in Table 15 suggest that the introduction of the compulsory ninth grade led
to individuals more highly valuing good school performance by their child. This result is
robust to including state-specific cohort trends (see Columns (1) and (2)). All specifications

also include state of residence, year of birth, and survey year dummies, as well as a quartic

52Research shows that the birth order of children also affects educational outcomes, with the first-born
children completing more years of schooling on average (see, for example, Blake, 1989; Black et al., 2005a).
Although birth order is not observed for most children in the SOEP, it is unlikely that birth order is
systematically correlated with parents’ reform status and, thus, ignoring birth order is unlikely to bias the
coefficient of interest.

53Using the U.S. General Social Survey, Oreopoulos and Salvanes (2011), for example, present evidence that
individuals with more schooling are more patient.

54The other traits include, for example, the importance of manners, sympathy for other people, ability to
respond positively to criticism, and self-confidence.
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in age and a male dummy.?® The magnitude of the reduced-form coefficient is economically
significant since the trait good school performance has a standard deviation of 1.2 among
individuals with a basic school degree. As expected, there is no evidence that the additional
ninth grade affected the valuation of children’s school performance among individuals with
a higher school degree. The respective coeflicients are slightly negative, but statistically
insignificant.

In addition to the positive effect of the additional school year on the valuation of children’s
school performance, more schooling seems also to have increased the importance to an
individual that his or her child is studious (Columns (5) and (6)). Although standard
errors are somewhat large and coefficients are smaller than those for the trait good school
performance, the results are in the same direction: parents with more schooling attach a
higher importance to their children working hard. Again, there is no effect on the valuation
of children’s studiousness among individuals with a middle or high school degree. These
results are in line with Carneiro et al. (2007), who find that in the United States, mothers
with more schooling are more likely to believe that their seven-year-old child will later attend
college.

In sum, more schooling seems to increase individuals’ valuation of aspects likely to be
important for their children’s educational success: good school performance and studious-
ness. As suggested in other work, this change in parents’ valuation might be one important

channel through which mothers’ education affects their sons’ education.?

6.6 Differential Effects of Mothers’ Schooling on Sons’ and
Daughters’ Education

The finding that a mother’s schooling affects the education of a son but not that of a
daughter is puzzling. Assume for a moment that the additional year of schooling increased
the child-rearing abilities of women: why does a son benefit from a more able mother but

a daughter does not? The finding that a mother’s education has a stronger effect on the

55Because sample sizes are limited, women and men are pooled in all specifications.

56Note that good school performance and studiousness, respectively, might have different effects on
educational attainment, depending on the educational stage at which the child improves his or her academic
performance. If the child performs better in primary school, he or she is more likely to attend a higher
secondary school track. If the child improves academic performance in secondary school, it might result
either only in better grades, or the better school grades might increase the probability that the child switches
to a more academic secondary school (although this is not very likely given the low upward mobility; see
Jiirges and Schneider (2007)).
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schooling of her son than of her daughter is not unique to Germany, but is also reported for
Norway (Black et al., 2005b).57

To shed some light on the gender-specific findings for Germany, I look at individuals’
aspirations for their child’s education. The 1986 survey of the German General Social
Survey (ALLBUS) contains information on individuals’ educational aspirations for both
daughters and sons. The relevant question is: "Suppose you had a 10-year-old daughter
(son). Which type of degree should she (he) obtain in your opinion?" The answer categories
include both school and college degrees: basic school degree (1), middle school degree (2),
certificate to study only particular subjects at a higher education institution (fachgebundene
Hochschulreife) (3), general high school degree (Abitur) (4), and degree from a polytechnic
(Fachhochschule) or university (5). As before, the samples are restricted to individuals born
between 1930 and 1960 who live in West Germany.®®

Table 16 shows that women with a basic school degree are more likely to have higher
educational aspirations for sons than for daughters compared to other individuals. Column
(1) reveals that individuals with a basic school degree are about 7 percentage points more
likely to have a higher educational aspiration for their son than for their daughter. The
positive but statistically insignificant coefficient on the interaction term in Column (2)
suggests that women with a basic school degree are more likely to have higher educational
aspirations for a son versus a daughter compared to women with a higher school degree
or compared to men. Looking at two subsamples separately yields the same findings.
Among individuals with a basic school degree, women seem to have a stronger preference
for sons’ education compared to men with a basic school degree (Column (3)); and among
women, those with a basic school degree have a much stronger preference for sons’ education
compared to women with a higher school degree (Column (4)). Note, however, that the
coefficients are statistically insignificant due to the small sample sizes.

Descriptive statistics reveal that the higher educational preference in regard to sons, as
compared to that desired for daughters, is most pronounced among women with a basic school

degree. While 27.3 percent of these women desire a higher educational attainment for their

7In contrast, Chevalier (2004) finds that the effect of maternal education is stronger for daughters and that
paternal education matters for sons’ education only, suggesting that role models by same-sex parents might
explain this pattern.

58Because the 1986 survey contains no information on whether the respondent actually has a child, the 1984
survey and the birth cohorts two years earlier (1928-1958) are used to approximate the fraction of individuals
having children in the 1986 survey. Using the 1984 survey data as a proxy, about 80 percent of the women
and 70 percent of the men born between 1930 and 1960 have children in the survey year 1986. Thus, a large
majority of the 1986 survey participants are parents.
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son than for their daughter (70.6 percent have equal aspirations for son and daughter), only
16.6 percent of women with a higher school degree desire a higher educational attainment for
their son than for their daughter (82.0 percent have equal aspirations). Thus, the preference
for son’s relative to daughter’s educational success is considerably stronger among individuals
with a basic school degree.”® As mentioned above, Carneiro et al. (2007) find for the United
States that the more highly educated the mother of a child aged 7-8, the more likely she is to
believe that her child will go to college. Interestingly, and consistent with the gender-specific
patterns detected in this study, this effect is larger for sons than for daughters (though not
statistically different). Furthermore, the authors find that the higher the mother’s cognitive
ability (as measured by her score on the Armed Forces Qualification Test), the larger this
effect.

In sum, this descriptive evidence may partially explain why mothers’ schooling has
differential effects on sons’ and daughters’ education. That is, if the additional year of
school increased women’s child-rearing skills and if women (due, perhaps, to the paternalistic
culture they were raised in) have higher educational aspirations for their sons compared
to their daughters, then the mothers’ increased child-rearing skills will benefit their sons
more than their daughters. Whether this explanation is true of other countries will depend
on mothers’ relative preference for sons’ versus daughters’ educational attainment in the

respective society.

7 Conclusion

This study estimates the causal effect of an additional year of schooling for lower educated
individuals on their children’s education. The exogenous variation in parents’ schooling
stems from the extension of compulsory schooling in basic schools from eight to nine years
that was implemented in all West German states at various times between 1946 and 1969.
Even though these compulsory schooling reforms seem to have had no effects on earnings
or political behavior (see Pischke and von Wachter (2008) and Siedler (2010)), I find that
an additional year of schooling of women strongly affects their sons’ education. In contrast,
mothers’ schooling has no effect on their daughters’ education and fathers’ schooling has no

effect on the education of their children. These results are similar to findings for Scandinavian

n separate regressions (not shown), the effect of the ninth grade introduction on educational aspirations
is small and insignificant, meaning that the additional year of school did not affect aspirations concerning
the preference for son’s versus daughter’s education.
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countries, but the effect of maternal schooling on sons’ education appears to be much stronger
in Germany. This could be because the German school system is significantly different than
the systems in other countries. Specifically, and most importantly, the rigid and early school
tracking process in Germany that occurs when children are about age 10 (see OECD, 2004)
might result in stronger intergenerational schooling effects because a slight improvement in
the child’s school performance in primary school can easily lead to his or her attendance at
a more academic secondary school, and thus to higher educational attainment.

As to transmission channels, there is evidence for one interesting mechanism that might
partially mediate the strong positive effect of mothers’ education: parents with more school-
ing more highly value good school performance by their children and are also more likely
to believe that it is important for children to be studious. In contrast, there is no evidence
that any of the classically discussed channels, such as better labor market outcomes (in
line with the findings of Pischke and von Wachter (2008)) or assortative mating, explain the
strong effect of maternal schooling. Although results suggest a negative effect of schooling on
fertility, it is not clear whether this channel can explain the intergenerational transmission of
education because the dataset does not allow directly controlling for family size. Consistent
with the differential effects of mothers’ education on that of their sons and daughters,
descriptive evidence indicates that lower educated women have higher aspirations for their
sons than for their daughters in the matter of education. If more schooling increases women’s
(unobserved) child-rearing abilities, then sons are more likely to benefit from these additional
abilities than are daughters.

The transmission channels of intergenerational schooling effects are worth a great deal
more investigation. In addition to classic mechanisms, such as labor market effects, as-
sortative mating, and fertility, future studies on this topic should more closely investigate
potential effects on parents’ educational valuations and how additional education changes
mothers’ and, possibly, fathers’ child-rearing activities, such as reading, attending cultural
events with their children, and the like. Such a study could provide a deeper understanding

of why children of better educated parents achieve high education levels themselves.

34



References

ALMOND, D. AND J. CURRIE (2011): “Human Capital Development before Age Five,”
in Handbook of Labor Economics, ed. by O. Ashenfelter and D. Card, Elsevier, vol. 4,
1315-1486.

ANGRIST, J., G. IMBENS, AND D. RUBIN (1996): “Identification of Causal Effects Using
Instrumental Variables,” Journal of the American Statistical Association, 91, 444—455.

ANGRIST, J. AND A. KRUEGER (1992): “The Effect of Age at School Entry on Educational
Attainment: An Application of Instrumental Variables with Moments from Two Samples,”
Journal of the American Statistical Association, 87, 328-336.

ANGRIST, J., V. LAVY, AND A. SCHLOSSER (2005): “New Evidence on the Causal Link
between the Quantity and Quality of Children,” NBER Working Paper No. 11835.

BECKER, G. AND H. LEWIS (1973): “On the Interaction between the Quantity and Quality
of Children,” Journal of Political Economy, 81, S279-S5288.

BECKER, G. AND N. TOMES (1976): “Child Endowments and the Quantity and Quality of
Children,” Journal of Political Economy, 84, S143-S162.

(1979): “An Equilibrium Theory of the Distribution of Income and Intergenerational
Mobility,” Journal of Political Economy, 87, 1153-1189.

(1986): “Human Capital and the Rise and Fall of Families,” Journal of Labor
Economics, 4, S1-S39.

BJORKLUND, A. AND K. SALVANES (2011): “Education and Family Background:
Mechanisms and Policies,” in Handbook of the FEconomics of FEducation, ed. by
E. Hanushek, S. Machin, and L. Woessmann, Elsevier, vol. 3, 201-247.

BrLack, S. AND P. DEVEREUX (2011): “Recent Developments in Intergenerational
Mobility,” in Handbook of Labor Economics, ed. by O. Ashenfelter and D. Card, Elsevier,
vol. 4, 1487-1541.

BLACK, S., P. DEVEREUX, AND K. SALVANES (2003): “Why the Apple Doesn’t Fall Far:
Understanding Intergenerational Transmission of Human Capital,” NBER Working Paper
No. 10066.

(2005a): “The More the Merrier? The Effect of Family Size and Birth Order on
Children’s Education,” Quarterly Journal of Economics, 120, 669-700.

(2005b):  “Why the Apple Doesn’t Fall Far: Understanding Intergenerational
Transmission of Human Capital,” American Economic Association, 95, 437-449.

BLAKE, J. (1989): Family Size and Achievement, Berkeley and Los Angeles: University of
California Press.

CARD, D. (1999): “The Causal Effect of Education on Earnings,” in Handbook of Labor
Economics, ed. by O. Ashenfelter and D. Card, Elsevier, vol. 3A, 1801-1863.

35



CARNEIRO, P., C. MEGHIR, AND M. PAREY (2007): “Maternal Education, Home

Environments and the Development of Children and Adolescents,” IZA Discussion Paper
No. 3072.

CHEVALIER, A. (2004): “Parental Education and Child’s Education: A Natural
Experiment,” IZA Discussion Paper No. 1153.

CHEVALIER, A., C. HARMON, V. O’SULLIVAN, AND I. WALKER (2010): “The Impact of
Parental Income and Education on the Schooling of their Children,” Working Paper No.
201032, Geary Institute, University College Dublin.

CINNIRELLA, F., M. PIOPIUNIK, AND J. WINTER (2010): “Why Does Height Matter for
Educational Attainment? Evidence from German Pre-Teen Children,” CESifo Working
Paper No. 2983, forthcoming in: Economics and Human Biology.

CuNHA, F. AND J. HECKMAN (2008): “Formulating, Identifying and Estimating the

Technology of Cognitive and Noncognitive Skill Formation,” Journal of Human Resources,
43, 738-782.

CURRIE, J. (2009): “Healthy, Wealthy and Wise: Socioeconomic Status, Poor Health in
Childhood and Human Capital Development,” Journal of Economic Literature, 47, 87-122.

DE HaAN, M. AND E. PLuG (2011): “Estimating Intergenerational Schooling Mobility on
Censored Samples: Consequences and Remedies,” Journal of Applied Econometrics, 26,
151-166.

DEE, T. (2004): “Are There Civic Returns to Education?” Journal of Public Economics,
88, 1697-1720.

DUSTMANN, C. (2004): “Parental Background, Secondary School Track Choice, and Wages,”
Ozford Economic Papers, 56, 209-230.

ErmiscH, J., M. FRANCESCONI, AND T. SIEDLER (2006): “Intergenerational Economic
Mobility and Assortative Mating,” Economic Journal, 116, 659-679.

FEDERAL STATISTICAL OFFICE (1957): Die allgemeinbildenden Schulen im Jahre 1955.
Statistik der Bundesrepublik Deutschland. Band 181, Stuttgart: W. Kohlhammer Verlag.

(1967): 1. Allgemeinbildende Schulen: Kurzschuljahr 1966/67. Fachserie A:
Bevdlkerung und Kultur. Rethe 10 Bildungswesen, Stuttgart: W. Kohlhammer Verlag.

GALINDO-RUEDA, F. (2003): “The Intergenerational Effect of Parental Schooling: Evidence
from the British 1947 School Leaving Age Reform,” London School of Economics, mimeo.

GURYAN, J., E. HURST, AND M. KEARNEY (2008): “Parental Education and Parental
Time with Children,” Journal of Economic Perspectives, 22, 23—46.

HAISKEN-DENEW, J. AND J. FRICK (2003): “Desktop Companion to the German Socio-
Economic Panel Study (SOEP),” German Institute for Economic Research, Berlin.

HArMON, C., H. OOSTERBEEK, AND I. WALKER (2003): “The Returns to Education:
Microeconomics,” Journal of Economic Surveys, 17, 115-156.

36



HAVEMAN, R. AND B. WOLFE (1995): “The Determinants of Children’s Attainments: A
Review of Methods and Findings,” Journal of Economic Literature, 33, 1829-1878.

HEINECK, G. AND R. RIPHAHN (2009): “Intergenerational Transmission of Educational

Attainment in Germany: The Last Five Decades,” Jahrbiicher fiir Nationalokonomie und
Statistik, 229, 36-60.

HerTz, T., T. JAYASUNDERAY, P. PIRAINOZ, S. SELCUK, N. SMITHYY, AND
A. VERASHCHAGINA (2007): “The Inheritance of Educational Inequality: International
Comparisons and Fifty-Year Trends,” B.E. Journal of Economic Analysis € Policy, 7,
Article 10.

HoLMLUND, H., M. LINDAHL, AND E. PLuG (2010): “The Causal Effect of Parents’
Schooling on Children’s Schooling: A Comparison of Estimation Methods,” CESifo
Working Paper No. 3234, forthcoming in: Journal of Economic Literature.

IcHINO, A. AND R. WINTER-EBMER (2004): “The Long-Run Educational Cost of World
War I1,” Journal of Labor Economics, 22, 57-86.

JONES, L. AND M. TERTILT (2009): “An Economic History of Fertility in the United States:
1826-1960,” in Frontiers of Family Economics, ed. by P. Rupert, Emerald Group, vol. 1,
chap. 5, 165-230.

JURGES, H. AND K. SCHNEIDER (2007): “What Can Go Wrong Will Go Wrong: Birthday
Effects and Early Tracking in the German School System,” MEA Discussion Paper No.
138.

LESCHINSKY, A. AND P. M. ROEDER (1980): “Didaktik und Unterricht in der
Sekundarstufe I seit 1950. Entwicklungen der Rahmenbedingungen,” in Bildung in der
Bundesrepublik Deutschland. Daten und Analysen. Bd. 1: Entwicklungen seit 1950, ed.
by Max-Planck-Institut fiir Bildungsforschung: Projektgruppe Bildungsbericht, Hamburg
and Stuttgart: Reinbek, 283-391.

LOHMAR, B. AND T. ECKHARDT (2010): “The Education System in the Federal Republic
of Germany 2008: A Description of the Responsibilities, Structures and Developments in
Education Policy for the Exchange of Information in Europe,” Bonn: Secretariat of the
Standing Conference of the Ministers of Education and Cultural Affairs.

MAURIN, E. AND S. MCNALLY (2008): “Vive la Révolution! Long Term Returns of 1968
to the Angry Students,” Journal of Labor Economics, 26, 1-33.

MEGHIR, C. AND M. PALME (2005): “Educational Reform, Ability, and Family
Background,” American Economic Review, 95, 414-424.

MiLLIGAN, K., E. MORETTI, AND P. OREOPOULOS (2004): “Does Education Improve
Citizenship? Evidence from the United States and the United Kingdom,” Journal of
Public Economics, 88, 1667-1695.

NORDRHEIN-WESTFALEN (1962): “Landtagsdrucksache, 4. Wahlperiode, Band 5,” Nr. 696.

37



OECD (2004): Learning for Tomorrow’s World: First Results from PISA 2003, Paris:
OECD.

OREOPOULOS, P. (2006): “Estimating Average and Local Average Treatment Effects of
Education when Compulsory Schooling Laws Really Matter,” American Economic Review,
96, 152-175.

OREOPOULOS, P., M. PAGE, AND A. H. STEVENS (2006): “The Intergenerational Effects
of Compulsory Schooling,” Journal of Labor Economics, 24, 729-760.

OREOPOULOS, P. AND K. SALVANES (2011): “Priceless: The Nonpecuniary Benefits of
Schooling,” Journal of Economic Perspectives, 25, 159-184.

PAGE, M. (2006): “Father’s Education and Children’s Human Capital: Evidence from the
World War II GI Bill,” UC Davies Working Paper No. 06-33.

PETzOoLD, H.-J. (1981): Schulzeitverlingerung: Parkplatz oder Bildungschance?  Die
Funktion des 9. und 10. Schuljahres, Bensheim: pad extra Buchverlag.

PISCHKE, J.-S. (2007): “The Impact of Length of the School Year on Student Performance
and Earnings: Evidence from the German Short School Years,” Economic Journal, 117,
1216-1242.

PISCHKE, J.-S. AND T. VON WACHTER (2005): “Zero Returns to Compulsory Schooling in
Germany: Evidence and Interpretation,” NBER Working Paper No. 11414.

(2008): “Zero Returns to Compulsory Schooling in Germany: Evidence and
Interpretation,” Review of Economics and Statistics, 90, 592—-598.

ROSENZWEIG, M. AND K. WOLPIN (1980): “Testing the Quantity-Quality Fertility Model:
The Use of Twins as a Natural Experiment,” Econometrica, 48, 227-240.

ScHUPP, J. AND G. WAGNER (2002): “Maintenance of and Innovation in Long-term
Panel Studies: The Case of the German Socio-Economic Panel (GSOEP),” Allgemeines
Statistisches Archiv, 86, 163—-175.

SIEDLER, T. (2010): “Schooling and Citizenship in a Young Democracy: Evidence from
Postwar Germany,” Scandinavian Journal of Economics, 112, 315-338.

SOLON, G. (1999): “Intergenerational Mobility in the Labor Market,” in Handbook of Labor
Economics, ed. by O. Ashenfelter and D. Card, Elsevier, vol. 3, 1761-1800.

TERWEY, M. AND S. BALTZER (2009): “Datenhandbuch ALLBUS 1980-2008,” ZA-No.
4570, Cologne and Mannheim: GESIS.

WAGNER, G., J. R. FRICK, AND J. SCHUPP (2007): “The German Socio-Economic Panel
Study (SOEP): Scope, Evolution and Enhancements,” Schmollers Jahrbuch, 127, 139-170.

WOLFERS, J. (2006): “Did Unilateral Divorce Raise Divorce Rates? A Reconciliation and
New Results,” American Economic Review, 96, 1802-1820.

38



Figures and Tables

Figure 1
Trend toward Higher Education after World War 11
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Notes: figure plots shares of individuals with degrees from basic, middle, and high school, respectively. High
school degree contains individuals with either a high school degree or a technical school degree. Shares are
three-year moving averages.

Source: Qualification and Career Survey (QaC); own calculations.



Figure 2
Share of Basic School Students Attending the 9th Grade
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t = 0: Year when compulsory 9th grade was officially introduced

Notes: shares equal the number of basic school students attending the ninth grade in school year ¢ divided
by the number of basic school students attending the eighth grade in school year ¢ — 1. Figure plots
student-population-weighted average shares of the states Baden-Wiirttemberg, Bavaria, Bremen, North
Rhine-Westphalia, Lower Saxony, and Rhineland-Palatinate. The year of the official ninth grade introduction
is aligned at ¢ = 0 for all states.

Source: Federal Statistical Office (1957) and respective volumes of the following years.



Figure 3
Length of Schooling of Individuals with Basic School Degree
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t = 0: Year when compulsory 9th grade was officially introduced

Notes: length of schooling equals length of primary plus secondary schooling; imputed as graduation year
minus year of birth minus 6.5. Figure plots average length of schooling for individuals of German nationality
with a basic school degree who were born between 1930 and 1960 and live in West Germany.

Source: Qualification and Career Survey (QaC); own calculations.



Table 1
Introduction Dates of Compulsory 9th Grade in Basic Schools

First year with First birth cohort with
State compulsory 9th grade compulsory 9th grade
Hamburg 1946 1931
Schleswig-Holstein 1947 1932
Saarland 1958 1943
Bremen 1959 1944
Lower Saxony 1962 1947
North Rhine-Westphalia 1967 1953
Hessen 1967 1953
Rhineland-Palatinate 1967 1953
Baden-Wiirttemberg 1967 1953
Bavaria 1969 1955

Notes: in Hessen, the compulsory ninth grade was gradually introduced between 1963 and 1967. The
respective birth cohorts are excluded from the analysis.

Source: Leschinsky and Roeder (1980), p.332ff.; Secretariat of the Standing Conference of the Ministers of
Education (Kultusministerkonferenz).
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Table 3
Effect of 9th Grade Introduction on Length of Schooling

Middle & high

Full sample Basic school track school track

(1) 2) (3)

Dummy for 9th grade in basic school 0.275%%* 0.408%** -0.070

(0.039) (0.036) (0.055)
Female Yes Yes Yes
Quartic in age Yes Yes Yes
State dummies Yes Yes Yes
Year of birth dummies Yes Yes Yes
Year dummies Yes Yes Yes
State-specific linear cohort trends Yes Yes Yes

Individuals 66,942 39,912 27,030

Notes: Dependent variable: length of primary plus secondary schooling; imputed as graduation year minus
year of birth minus 6.5. Ordinary least squares regressions. Robust standard errors clustered at the state
x year of birth level in parentheses. Samples contain individuals of German nationality born between 1930
and 1960 living in the 10 West German states. Significance levels: * p<0.10, ** p<0.05, *** p<0.01.

Data: Qualification and Career Survey (QaC).



(dHOS) [Pued OTWOU0D-0ID0§ URULIOY) RIR(]

T0°0>4d gy C0°0>d 4y ‘0T0>d  :S[OAS] 9OURDOYIUSIS “IOPIO IO gg 988 UM 99I30D [00TDS I107) PaIodal oM USIP[IYD AJUO dPNOUL

sodureg 'sejels UBULIOY) 1SOA\ (T O3 Ul SUIAI ‘096T PU® (0£GT Ueemiaq uloq sjuared urejuoo sejdureg ‘sesoyjuoted Ul [9Ad] YIIIQ JO IeoA s Jualed X 9)e)S oY) IR
PoI9)sSn[o SIOLI® PIRPUR)S JSNCOY] 'SUOISSOIZDI SoIenbs )seo] ATeurpi() "IOUURU dUIRS 9} Ul POIONIISU0D ST SUI[OOYDS JO [)3UI[ SHudIed ‘SIBdA T = 99I30p [00TDS
ST (SIe0A T = 00I80p [00YDS [RIIUYD} SIROA ()] = 90IS0P [0OYDS S[PPIW (SIBIA § = 99I30P [0OTDS JIse( (SIROA ) = 90I30p [0OTDS OU :Paure}qo 99I39p [00YDS
Arepuooes oY) 10J paimboar AeotdA) Surjooyos Arepuooes snd Arewrrd Jo siesf jo Iequunu se pajnduil (FUIOOYds Jo YISUL[ S,PIIYD :d[qeLreA juspuado(] :S9)ON

092°€¢ 6£1°E 099°¢ €9G'e USIPTID JO IoquinN
SOA SOA SOX SOA (P[IYo) soruurnp Y)IIq JO IedL
SOX SOX SO SO (yuored) sermunp [IIIq JO IeSX
SOA SOA SOA SOx sorurmnyp 93e3g

(020°0) (810°0) (920°0) (920°0)

*xx 8770 *xx 81570 %8670 *xxGVS0 SuI[O0YDS JO YIFUS S, JUSIR]
() (€) (c) (1)

S199ySne([-S197)e,;] SUOG-SIoY e SI9YYSNR([-SIOYJON SUOG-SIOIOTN

Surjooyog  sjyuareq pue s ULIp[IY) usamiag diysuorye[ay :s}nsoy STO
¥ olqeL



(dHOS) [PuR SITMOU0I-01D0§ URULIOY) RIR(]

T00>d yyese ‘CO°0>d 4y ‘0T'0>d 4 :S[OAS] SOUROYIUSIS “SOIRIS

URULIOY) )SOAN (T O} Ul SUIAL ‘096 PUR (0LET Ueomjoq wIoq sjualed urejuod sojdureg ‘SOIUIMUND 9DUSPISAI JO 9)€)S PUR SoTWNp YIq Jo Iedd sjuared jo sjos
[RUWIIXRUI 97} 9PN[OUL SUOISSIISOI [ "YIIIQ JO TeoA S Juoted Ul pULI) IRSUI ® [IIM SOIUIIND 9)R)S JO SUOTIORIIUIL 8I€ SPUL) 14010 4DIUL) 21f109ds-09D1G “sosoyjuared
UT [0A9] T[JIIq Jo IedA s Juored X 91v)S o1} Je POISISN[O SIOIId PIePUR)S ISNCOY 'SUOISSAISal sorenbs jseo] Areurpi() '(09ISop ' MOYIIM [0OTDS 3 10 99ISP
[oots otse( ® 10} () s[enbo pur 00130p (001D YSIY 10 ‘[RIIUTD] ‘DIPPIW I0] | sTenbo) 00130p [00TDS S[PPIWT ® JSBI[ e SUIRIO PIIYD :d[qeLIeA juopuada(] :$930N

1167 1167 116y 8% ¥ o9’¥%'¥ o987V USIP[IYD JO IoquIny
w@ﬂ OZ OZ m®> O.Z OZ CUTLUV mwﬁaaﬁw Queﬂn_ mo Md@.%
m@&ﬁ m®> OZ m@xﬁ m@> OZ mUQ@.E QLOQOU Hﬁ@gz owﬂomgmuwpﬁpm

(1£0°0) (¥£0°0) (1£0°0) (¥£0°0) (¥£0°0) (620°0)

12070 L1070~ 700°0 0100~ 2100~ 71070 [00TD8 DISeq Ul 9pRIS 36 10§ Awwn(]
(21) (1T) (01) (6) (8) (L)

sI09ySne([-s1oyyeq SuOG-sIa)Req

LL9F L1L9F 119V L¥9'¥ L¥9'¥ L¥9'% USIP[IYD JO IoquunN
SO ON ON SO ON ON AEEUV soruIwInp Yiq Jo Ieax
w@»% m®> OZ m@»% m®> OZ m@gwmu QHOQOQ H@@E: Uﬂﬂowg?wadum

(6£0°0) (9€0°0) (¥£0°0) (6£0°0) (6£0°0) (L£0°0)

€00°0 200°0 z€0°0 +%8L0°0 +x£60°0 +xGL0°0 [00T2s OIseq Ul 9pRIS [[3( 10§ AT (]

(9) () (%) (€) (2) (1)
SI99YSNe([-SISYJOIN SUOG-SIOIOIN

ordureg [N :S}[NS9}Y WIOJ-PooNpay
S 9lq®&L



(dHOS) [PURd dTWOU0IH-0I00G URULIOY) PUR SNSU) OIIN RIe(]

100> ysex GO0>A 4y “0T°0>d 4 1S[OAS] DOURIYIUTIG

'S9R)S URULIOY) JSOAN (T OT[3 UL SUIAI ‘096T PUR 0£G] Ueom)aq IO S[RNPIAIPUI Urejuod sojdureg -sesotjjuored UI [9A9] [)IIq JO TeaK X 91BIS O} 8 POIOISN[D SIOLID
pIepue)s JSNqoy ‘SUOISSAIZaI sorenbs jsea] Areurpi() () =) 90139p [00Tds IoYSIY © 10 (T =) 90I39P [00TDS JIseq B SUTR)ICO [RNPIAIPUI :d[(RLIeA Juopuado(] :S9I0N

12€'8T 13€°8T LE9'R0T'T LE9'R0T'T s[enprapuy
SoX ON SOx ON SpPuUSI} 110700 Ieaul] oyads-0e)g
SS9 S SOA SOA sertuanp yiiq jo Iesx
Sox Sox Sox SOx sormrmunp 91819
SoX SOX SoX SOX oreur9 |

(920°0) (720°0) (500°0) (900°0)

LT0°0~ 12070 7000 6000~ [00T2s DTSk UT OPRIS 16 10] Awrtun(g
() (€) (¢) (1)

&MOW mSmQ@O Omoﬂ\é

90139(] [00YDS dIseq SururelqQ Jo AN[IqeqoiJ UO UOI}ONPOIJU] dpelr) 16 JO 199PH
9 9lq®&L



‘(Ded)) AeaIng I0a1R)) pUR UOYRIYIfeny) pue (JHOS) [PURd dTWOU0IH-0I00G URULIOY) eje(]

'10°0>d

sxx G0°0>d 4y ‘0T0>d  :S[OAS] 0OUROYIUSIG "SOIRWIIISO SO[RLIRA [RjuomnIsul o[dures-om} o) Jo worpeInduwod 9y} I0J 1X9) 99§ "S9JR)S UWRULIOLY) 1S9\ (T Y} Ul
SUIAT] ‘09T PU® (LET UWoem)a(q UWIOQ 93I89 [00YDS JIskq M sjuared urejuod so[dwreg SOTUIMUND 9OUSPISAI JO 9)R)S PUR SOIWUWIND [IIIQ JO IrdA S juared jo sjos
[RWIXRU 9} 9PN[OUI SUOISSOIFI [[Y Y JO Tead s Juared Ul PUSI) IRSUI[ © [[IIM SSTUIND 9)RIS JO SUOIJORIIUL SIR SPUL] 140100 4DIUL) 21f109ds-99D1G “sesojuared
Ul [0A9] )IIq Jo IedA squored X 01v)S O} I8 POIOISN[D SIOLId PIePUR)S ISNCOY 'SUOISSAISAI sorenbs gseo] Areurpr() °(00I3op ' MOYIIM [0OTDS 3O 10 99IZP
[ootos o1se( ® 10} () s[enbo pur 00130p [00YDs YSIIY 10 ‘[eITUYDD] ‘DIPPIW I0] | s[enbo) 00130p [001DS S[PPIW ® JSBI e SUrRIqO PIIYD :d[qeLIeA juopuada(] :S9J0N

(660°0) F11°0) (921°0) (6£1°0) (L21°0) (61T°0)
LIT°0- LV1°0- I70°0- 9600 050°0 7800 [00UDs DIseq Ul OPRIS {36 10 Awrwmn(]
”mwu\maﬁm@ >H QMQEﬁmuoarﬁ
66L°C 66L°C 66L°C ccL'e cGLT G6LT UDIP[IO JO IoquinN
SOx ON ON SOx ON ON (PIIYP) soruwumnp [pIq jo Ieox
Sox Sox ON Sox SoX ON SpPUSI} 110700 Ieaul] oyads-0e)g
(170°0) (L¥0°0) (1€0°0) (9€0°0) (2€0°0) (670°0)
8%0°0— 090°0— L10°0— €200 020°0 7€0°0 [0OTs DTSk Ul d9petd 116 10 Awum g
(21) (1T) (01) (6) (8) (L)
SI0ySne([-sIoy1eq SUOG-sI91)Rq
(901°0) (801°0) (601°0) (cs1°0) (0S1°0) #¥1°0)
L£0°0 cz0'0 121°0 +%GEE°0 +%E€E°0 +48€€°0 [001Ss DIskeq Ul 9peIs 36 10§ Awrun(]
“mopdaﬁmw >H wﬁgamwup\fﬁ
80T°€E 80T°€E 80T°€E 186'C 186°C 186°C UQIP[IYD JO Ioquiny
SOX ON ON SOX ON ON (PIIYP) seruwnp [IIq Jo Ieog
Sox Sox ON SO SOX ON SpuaI)} 10700 Ieaul] ogads-a)elg
(€70°0) (¥70°0) (¥70°0) (290°0) (090°0) (L2€0°0)
G100 01070 6%0°0 ++9€T°0 ++9€T°0 ++8€T°0 [00UDS DISBq UL 0pRIS {36 10§ Awrwn(]
(9) () (%) (€) (2) (1)
SI99YSNe([-SISYJOIN SUOG-SIOIOIN

90139( [00YS dIseq YHM sjuared A[uQ :s3Nsoy A o[dreg-omJ, pue ULIO-Paonpay
L SI9®BL



(dHOS) [Pued SITWOU0I-0ID0§ URULIOY) RIR(]

T0°0>d 4y G0°0>d 4y ‘0T°0>d 4 :S[OAD] 2OUROYIUTIS "SOIR)S URULIOL) ISOA\ (T 92 Ul SUIAI ‘096T pPu®

06T UeoMIa( UIOQ 99139 [00TDS YSIY I0 ‘Tedruyds) ‘e[pprur yim sjusred urejuod sojdureg “SoIumunp 9OUSPISAI JO 99R)S PUR SoIUUMUND YIIq JO IraA S Juared Jo s)0s
[RUIIXRUI 97} 9PN[OUL SUOISSIIFII [[Y "YIII( JO 18 s Juared Ul pULI) IRSUI ® [IIM SOIUUIWIND 9)R)S JO SUOTIORINUIL SI€ SPUL) 14010 4DIUL] 21f102ds-2)D)G sosoyjuared
Ul [0A9] [)IIQ JO IedA s juored X 01e)S o} JB POIOISN[D SIOLI® PIePUR)S ISNCOY SUOISSAIZal sorenbs gseo] Areurpr() ‘(0oI3op ' JMOYIM [OOTDS 3J9] 10 99I30P
[ooUyos o1se( ® 10} () s[enbo pur 90139p [00YDSs YSIIY 10 ‘[IIUYDD) ‘D[PPIW I0] T s[enbs) 99I180p [00YDS S[PPIW ® JSeI e SUIRIqO P[IYD :S[qeLIeA juepuada(] :S0j0N

TILT CIL'T TIL'T 1841 1841 1841 USIP[IYD JO IoquInN
m@»% OZ OZ w®> OZ OZ Qujﬂov m@ﬂbE‘D@ Quﬁﬂ wO Mﬁ®>
w®> m®> OZ m®> m®> OZ m@gwpu QLOLOU Hm.@ﬁz owﬂowgmu@a@pm

(070°0) (6£0°0) (¥£0°0) (620°0) (070°0) (ge0°0)

700°0 6000 610°0 290°0- +890°0— +€90°0— [00TS OISk Ul 9peIs 36 10 Awwn(]
(z1) (11) (01) (6) (8) (L)

sIoyysne(I-sIoyieq SUOG-sI9T)R]

69G°T 6961 6961 9991 9991 9991 UQIP[IYD JO IOQUINN]
w®> OZ OZ m®> OZ OZ Aﬁjﬂov m@ﬁEES@ Quﬁ@ mo Hmw»%
m@xﬁ m@xﬁ OZ m@xﬁ m®> OZ m@gmeﬁ QLOQOU Hﬁ@gz omﬁomgmuwpﬁum

(620°0) (620°0) (L20°0) (9%0°0) (€70°0) (¢e00)

900°0— €00°0- 71070 L00°0- 810°0— L20°0~ [00Ts DTSk Ul 9peId 116 10 Awum
(9) () (¥) (€) (2) (1)

SI0YSNe([-SIOYION SUOG-SISIOIN

99139(J [00U2S I9YUSIH YHM sjuared A[u() :1s9], uorjyedyisieq
8 SIqEL



(dHOS) [Pued STWOU0I-01D0§ URULIOY) :RIR(]

T0°0>d ypex GO0>A 4y 0T 0>d 4 :S[OAS] 0OUROYIUBIS "90180P [00YDS 19T} SUILIOdST USYM P[0 SIROA €7 1Sed] 1@ dIom USIP[IY)) "S9)e)s URULIOY) ISOA (T 9U?

ur SuIAl] ‘0961 PUB 0S6] Uo0MId( WIOq 9IS9p [00YDS dIseq [im sjuored UTejuod so[dureg ‘SOTWIMUND 9OUIPISAI JO 9)e)S pUeR STWWND [IIIq Jo Ieak s juared Jo sjos
[eWIXBUW 9} SPNOUI SUOISSAISOI [[V "I JO Ieak s, Jusred Ul pUSI} IBSUI € [)IM SOTUITUNP 9)B)S JO SUOT}IRISIUI ST SPUIL] F40Y0D DU I1f10ads-2D1G *sosaryjuared
Ul [0A9] T[JIIq Jo IeaA squored X 91v)S O} I8 POISISN[D SIOLId PIRPUR)S ISNCOY 'SUOISSAISaI sorenbs jseo] Areurpr() °(00I3op ' MOYIIM [0OTDS 3 10 99I3P
[ootos o1se( ® 10} () s[enbo pur 00130p (007D YSIIY 10 ‘[eIIUYDD] ‘DIPPIW I0] | s[enbo) 00I130p [001DS S[PPIW ® JSBI e SUIRIqO PIIYD :d[qeLIeA juopuada(] :$030N

GoT'C GOT'C 180°C 180°C 79G°C 796 1$7°C 16¥°C WAIP[IYD JO IdquinN
Sax ON SO ON Sox ON SoX ON SpuaI)} JI0700 Ieaul] oyads-9)elg

(6%0°0) (L80°0) (€80°0) (L90°0) (250°0) (€50°0) (090°0) (¥50°0)

6£0°0— zz00 1600 790°0 zT0°0- 750°0 %90T°0 x5 1ST°0 [00Ts dlskq UL OpeIs 3G 10§ Auwrum(]
(8) (L) (9) (¢) (¥) (€) () (1)

sIojy3ne([-siofje SUOG-SI9)8 SI9YYSNR([-SIdYION SUOG-SIYJOIN

Surjooyog pajerduio) YHMm ULIP[IYD A[UQ OO SSoUISNqoy
6 °I9q&L



(dHOS) [Pued STWOU0I-0100§ URULIOY) :RIR(]

100> gy C0°0>d 4y ‘0T0>d . :S[OAS] 9OURDYIUSIS "SI)RIS WRULIOY) 1SOA\ (T Y2

ur SuIAll ‘0961 PU®R (OF6] UeeMmId( IO 99139 [00TDS JIskq M sjuared urejuod sojdureg "SoIumunp odUaPISOI JO 9)R)S PUR SOIIUIWIND I JO IeaA s juared Jo s1os
[RUWIIXRUI 97} 9PN[OUL SUOISSAISOI [ Y JO TeaA S Juated Ul pULI) IRSUI ® YIIM SOIUIIND 9)R)S JO SUOTIORINUIL SI€ SPUL) 14010 4DIUL) 21109ds-29D1G "sosayjuared
Ul [0A9] T[JIIq Jo IeaA squored X 91v)S O} I8 POISISN[D SIOLId PIRPUR)S ISNCOY 'SUOISSAISaI sorenbs jseo] Areurpr() °(00I3op ' MOYIIM [0OTDS 3 10 99I3P
[ootos o1se( ® 10} () s[enbo pur 00130p (007D YSIIY 10 ‘[eIIUYDD] ‘DIPPIW I0] | s[enbo) 00I130p [001DS S[PPIW ® JSBI e SUIRIqO PIIYD :d[qeLIeA juopuada(] :$030N

GOT'T GOT'T oer'T oer'T LG9°'T LG9°'T 729’1 ee9'T WAIP[IYD JO IdquinN
Sax ON SO ON Sox ON SO ON SpuaI1)} 10700 Ieaul] dgIads-9)elg

(8¢0°0) (€¢0°0) (950°0) (€¢0°0) (#%0°0) (¢¥0°0) (290°0) (¥90°0)

090°0— 6700~ 7€0°0 6200 7€0°0 6£0°0 w5 GLT0 «VCT°0 [00Ts dlskq UL OpeIs 3G 10§ Auwrum(]
(8) (L) (9) () (¥) (€) (2) (1)

sIojy3ne([-siofje SUOG-SI9)8 SI9YYSNR([-SIdYION SUOG-SIYJOIN

SQE6T 2y} Sunnp uilog sjuaaed SUIPN[OXH :MI9Y) SSOUISNqOY
OT °Iq®&L



(dHOS) [PURJ 2TWOU0IH-0100G URULIAY) PUR SNSUI)) OIN ‘BIB(

100> ggex ‘GO°0>d 4y ‘OT'0>d  :S[OAS] OUROYIUSIG "SSTWUUND 9OUSPISAT JO 99R)S PUR [LIIQ JO I8dA SISYIOW JO S19S [RUIIXRW A1) apnoul (8)-(g)

suorjeoytoedg o8 ul o1)renb e pue ‘SorMND IedA AOAINS ‘SOIUITUND 9OUAPISOI JO 99e)s ‘SATUNp T[4IIq JO IRAA JO $198 [RUIIXeW o1} opnoul (F)-(1) suolyeoyroadg
"PIOYoSNOY 1101} UI PIIYD B OARY OYM ()G-Tg POSe uomom urejuod () pue (g) s[EPOIN ‘(1orjowr ® Sutoq I0j I0JRIIPUI UR) oW} Ul Jutod oUIOS J8 POLLIBUI AR OUM
UOWOM 0} PoJOLIJsal aIe (g) pue (1) S[EPOJN “A9AINS 9U) JO SWII) O} IR P[O SIRAA [g 1SeS[ I8 ole OUM ‘AURULIOL) )SOA\ UI SUIAI ‘096] PUB (LG Ueomlaq WIOq
90I30p [0OYDS OISeQ © [HIM UdWOoM Urejuod sojdureg ‘sesoyyuared UI [oAd] YIIIQ JO ITeak X 938)S oY) JB PAISISN[D SIOIIO PIEPUR)S ISNCOY] 'SUOISSOISOI SoIenbs jses]
Areutpi() ‘(e9I89p & INOYIIM [00UDS 9Jo] I0 99130D [00YDS dIsk( ® 10] () S|enbe pur 9aI8ep [00TDS Y3IY 10 ‘TeIIUTDS) ‘O[pplul I0] T s[enba) aa13ep [00YDS o[pPpIUI ®
1589 PR SUTR)qO PIIYD :(VSTMISYIO () (99I30D [RUOIYRI0A JO odA) AUe pourejqo wemwom Ji T senba) 00130p [RUOIIROIOA © POUIRICO URTWIOM :O[(eLIeA JUopuado(] :S9J0N

986'C 986'C TL8'C TL8'C STenpIAIpu[
Sox ON Sox ON SpuaI} 110700 Ieaul] oyrads-0)e)g
(020°0) (020°0) (610°0) (610°0)
wx5x0LT°0 wx50LT°0 +xxG1T°0 wxx71T°0 00180p [RUOIJEIOA SB[ IOYJOIN
(e¥0°0) (c70°0) (090°0) (L60°0)
€10°0 8€0°0 wx97T°0 w55 SVT0 [00Y2s O15Rq UT OPRIS 1[)6 10] Awrtun(]
(8) (L) (9) ()
whwuﬂwﬁaﬁglmhwﬂpoz mgomuwpmﬂuoz
dd0S
®®MW®@ MOOQOm Qﬁﬁu@ﬂa umd®~ 1% @@aﬁﬁan—o @jﬂo uwﬁﬁﬁi\m\/ QQO—QQQQGQ
G6E'R1T G6E'R1T R62°01€ 862°01¢ S[enpiatpuy
Sox ON SO ON SpuaI1)} JI0700 Ieaul] dgIads-a)elg
(010°0) (0T0°0) (L00°0) (800°0)
+610°0 ++x620°0 ++810°0 ++xL20°0 [0OTPS oISk UT opeId [I6 10] Awrum (]
(%) (€) (2) (1)
w#OQ@mSOQ QM @TQQ ng? QOEO\S TaumIom @@EH@E

SNSUQ,) OJIOIIN

99130P [RUOIJRIOA PAUIRI(O URUIOAN :O[qeLIeA juepuado(]

uoryeonp; AIBpPuU0I9G-1SOJ S, USUIOA\ UO I3[
IT 919&L



Table 12
Effect on Women’s Labor Market Outcomes

Dependent variable:

Employed Working hours per week Monthly earnings

(1) 2) ®3)

Dummy for 9th grade in basic school 0.006 —0.535 -32.005*
(0.007) (0.417) (16.818)

State-specific linear cohort trends Yes Yes Yes

Individuals 121,418 50,773 31,233

Notes: Dependent variables: employed equals 1 if the woman has regular or occasional employment, 0
otherwise; working hours per week refers to actual hours worked during the survey week; monthly earnings
is based on monthly net income, reported in brackets and comprising all types of income. Each individual
is assigned the respective bracket midpoint. Ordinary least squares regressions. Robust standard errors
clustered at the state x year of birth level in parentheses. Samples include prime-age women (25-40 years
old) with a basic school degree who were born between 1930 and 1960 and who live with a child in the
household in West Germany. In addition, Models (2) and (3) contain only women who are employed, and
Model (3) contains only women whose main income source is labor market income and who usually work
at least 20 hours per week. All specifications include the maximal sets of year of birth dummies, state of
residence dummies, survey year dummies, and a quartic in age. Significance levels: * p<0.10, ** p<0.05,
Rk p<0.01.

Data: Micro Census.
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Table 14

Effect on Fertility

Women with
basic school degree

Women with
higher school degree

(1) 2)

3) (4)

Dummy for 9th grade in basic school ~0.185 ~(0.332%* 0.076 -0.000
(0.136) (0.159) (0.121) (0.144)
State-specific linear cohort trends No Yes No Yes
Individuals 2,404 2,404 1,572 1,572
Men with Men with
basic school Degree higher school Degree
(5) (6) (7) (8)
Dummy for 9th grade in basic school —0.140 0.040 0.052 0.073
(0.129) (0.122) (0.134) (0.162)
State-specific linear cohort trends No Yes No Yes
Individuals 2,237 2,237 1,736 1,736

Notes: Dependent variable: number of children. Ordinary least squares regressions. Robust standard errors
clustered at the state x year of birth level in parentheses. Samples contain individuals born between 1930
and 1960 who are at least 40 years old at the time of the survey. Specifications include the maximal sets of
year of birth dummies, state of residence dummies, survey year dummies, and a quartic in age. Significance
levels: * p<0.10, ** p<0.05, *** p<0.01.

Data: German General Social Survey (ALLBUS), waves 1980, 1982, 1984, 1991, 1992, 2000, 2002, 2004,
2006, and 2008.



Table 15
Effect on Parents’ Valuation of Children’s Education

Dependent variable: Good school performance

Individuals with Individuals with
basic school degree higher school degree
1) 2) 3) (4)
Dummy for 9th grade in basic school 0.416%** 0.530%** -0.117 —0.137
(0.148) (0.162) (0.176) (0.197)
State-specific linear cohort trends No Yes No Yes
Individuals 1,363 1,363 960 960
Dependent variable: Studiousness
Individuals with Individuals with
basic school degree higher school degree
(5) (6) (7) (8)
Dummy for 9th grade in basic school 0.270** 0.237* 0.011 -0.023
(0.135) (0.133) (0.204) (0.227)
State-specific linear cohort trends No Yes No Yes
Individuals 1,363 1,363 956 956

Notes: Dependent variables: good school performance and studiousness of children, respectively, as goals
of parental education (ranging from 1 = "not important” to 7 = "very important"). In 1980 and 1982,
ALLBUS participants were asked to indicate the importance of several traits and abilities that can be
fostered by parental education. Specifically, participants were asked: "How important do you rate these
educational goals, thinking about the education of, for example, a 10-year-old child?" Ordinary least squares
regressions. Robust standard errors clustered at the state x year of birth level in parentheses. Samples
include individuals born between 1930 and 1960 living in West Germany. All specifications include the
maximal sets of year of birth dummies, state of residence dummies, survey year dummies, a quartic in age,
and a male dummy. Significance levels: * p<0.10, ** p<0.05, *** p<0.01.

Data: German General Social Survey (ALLBUS), waves 1980 and 1982.



Table 16
Aspirations for Daughters’ and Sons’ Education

Individuals with

All individuals basic school degree Females
(1) 2) 3) (4)
Basic school degree 0.069*** 0.050%* 0.094%**
(0.022) (0.028) (0.033)
Female 0.007 0.047
(0.030) (0.030)
Female x basic school degree 0.037
(0.041)
Year of birth dummies Yes Yes Yes Yes
State dummies Yes Yes Yes Yes
Individuals 1,604 1,604 900 839

Notes: Dependent variable: equals 1 if individual has higher educational aspiration for a son than for a
daughter; 0 otherwise. Coeflicients and standard errors (clustered at state x year of birth level) from ordered
probit models reported. Samples include individuals born between 1930 and 1960, living in West Germany.
ALLBUS participants answered two questions in the 1986 survey: "Suppose you had a 10-year-old daughter.
Which type of degree should she obtain in your opinion?" and the same question concerning a son. The
answer categories are as follows: basic school degree (1), middle school degree (2), certificate to study only
particular subjects at a higher education institution (fachgebundene Hochschulreife) (3), general high school
degree (Abitur), (4) a degree from a polytechnic (Fachhochschule) or university (5). Significance levels: *
p<0.10, ** p<0.05, *** p<0.01.

Data: German General Social Survey (ALLBUS), 1986 survey.



No.

No.

No.

No.

No.

No.

No.

No.

No.

106

105

104

103

102

. 101

. 100

.99

98

97

96

95

Ifo Working Papers

Schlotter, M., The Effect of Preschool Attendance on Secondary School Track Choice in
Germany, July 2011.

Sinn, H.-W. und T. Wollmershiuser, Target-Kredite, Leistungsbilanzsalden und Kapital-
verkehr: Der Rettungsschirm der EZB, Juni 2011.

Czernich, N., Broadband Internet and Political Participation: Evidence for Germany,
June 2011.

Aichele, R. and G. Felbermayr, Kyoto and the Carbon Footprint of Nations, June 2011.

Aichele, R. and G. Felbermayr, What a Difference Kyoto Made: Evidence from Instrumen-

tal Variables Estimation, June 2011.

Arent, S. and W. Nagl, Unemployment Benefit and Wages: The Impact of the Labor
Market Reform in Germany on (Reservation) Wages, June 2011.

Arent, S. and W. Nagl, The Price of Security: On the Causality and Impact of Lay-off
Risks on Wages, May 2011.

Rave, T. and F. Goetzke, Climate-friendly Technologies in the Mobile Air-conditioning
Sector: A Patent Citation Analysis, April 2011.

JeBberger, C., Multilateral Environmental Agreements up to 2050: Are They Sustainable
Enough?, February 2011.

Rave, T., F. Goetzke and M. Larch, The Determinants of Environmental Innovations and
Patenting: Germany Reconsidered, February 2011.

Seiler, C. and K. Wohlrabe, Ranking Economists and Economic Institutions Using
RePEc: Some Remarks, January 2011.

Itkonen, J.V.A., Internal Validity of Estimating the Carbon Kuznets Curve by Controlling for
Energy Use, December 2010.



No.

No.

No.

No.

No.

No.

94

93

.92

.91

.90

. 89

88

. 87

. 86

.85

84

&3

. 82

81

JeBberger, C., M. Sindram and M. Zimmer, Global Warming Induced Water-Cycle
Changes and Industrial Production — A Scenario Analysis for the Upper Danube River
Basin, November 2010.

Seiler, C., Dynamic Modelling of Nonresponse in Business Surveys, November 2010.

Hener, T., Do Couples Bargain over Fertility? Evidence Based on Child Preference
Data, September 2010.

Schlotter, M. und L. W6Bmann, Friihkindliche Bildung und spétere kognitive und nicht-
kognitive Fahigkeiten: Deutsche und internationale Evidenz, August 2010.

Geis, W., High Unemployment in Germany: Why do Foreigners Suffer Most?, August 2010.

Strobel, T., The Economic Impact of Capital-Skill Complementarities in German and
US Industries — Productivity Growth and the New Economy, July 2010.

Falck, O., M. Fritsch and S. Heblich, The Phantom of the Opera: Cultural Amenities,

Human Capital, and Regional Economic Growth, June 2010.

Strobel, T., Institutions and Innovations as Sources of Productivity Growth — Cross-
Country Evidence, April 2010.

Strobel, T., Unraveling the Origins of EU Countries Productivity Growth — Evidence on
R&D and Competition from Cross-Country Industry Analysis, April 2010.

Podlich, N., D. Illyasov, E. Tsoy and S. Shaikh, The Methodology of Stress Tests for the
Kazakh Banking System, April 2010.

Jaeger, U., Working or stay-at-home mum? The Influence of family benefits and religiosity,
March 2010.

Montén, A. and C. Thater, Determinants of Efficiency in Child Care Provision, March 2010.

Ebertz, A., The Determinants of Joint Residential and Job Location Choice: A Mixed
Logit Approach, December 2009.

Gronwald, M., J. Mayr and S. Orazbayev, Estimating the Effects of Oil Price Shocks on
the Kazakh Economy, October 2009.





