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ABSTRACT

Schooling and Citizenship:
Evidence from Compulsory Schooling Reforms

This paper examines whether schooling has a positive impact on individual's political interest,
voting turnout, democratic values, political involvement and political group membership, using
the German General Social Survey (ALLBUS). Between 1949 and 1969 the number of
compulsory years of schooling was increased from eight to nine years in the Federal
Republic of Germany, gradually over time and across federal states. These law changes
allow one to investigate the causal impact of years of schooling on citizenship. Years of
schooling are found to be positively correlated with a broad range of political outcome
measures. However, when exogenous increase in schooling through law changes is used,
there is no evidence of a causal effect running from schooling to citizenship in Germany.
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“The higher one’s education, the more likely one is to believe in democratic values and

support democratic practices.” (Lipset, 1976, p. 56)

1 Introduction

Philosophers, economists and political scientists have long argued that education plays a ma-
jor role in the transition from authoritarian rule to democracy and in the sustainability of
democratic systems. Lipset (1976) emphasized that better-educated individuals facilitate the
functioning of democracy because they are more likely to believe in fundamental democratic
principles and to actively support democratic practices. Similarly, Nie et al. (1996), Franklin
(1996), and Przeworski et al. (2000) stress that individuals with higher education are ‘better’
citizens: they are more likely to vote for democratic parties, to believe in democratic values, to
participate and be interested in politics, and to critically observe the work of the government
and politicians. It is also commonly acknowledged that individual political behavior is a crucial
factor in democratic societies, shaping political life, defining the function of government, and
keeping democracy alive (Corbett, 1982). Hence, it has been argued that democratic states
with higher levels of education! within the population enjoy greater political stability and are
thus more likely to survive in the long term (Lipset, 1976; Nie et al., 1996; Glaeser et al., 2004).

To date, however, we know surprisingly little about whether more education has a genuinely
causal impact on individuals’ democratic attitudes and political behavior.? Moreover, whether
more schooling increases political citizenship in different democratic systems and whether a
positive relationship constitutes a global phenomenon are open questions. Differences in demo-
cratic institutions, forms of governments, electoral rules and historical experiences across coun-
tries may shape democratic citizenship. In particular, whether there exists a causal effect of

education on political interest, participation in voting, political involvement, and democratic

IThe terms education and schooling are used interchangeably in this study.
2Exceptions are the studies by Dee (2004) and Milligan et al. (2004) which investigate causal effects of
education on citizenship in the United States and the United Kingdom.



values in relatively young democratic states remains unexplored.

This paper investigates whether schooling has a causal impact on individuals’ democratic
values, political awareness, participation in voting, political involvement, and political group
membership in West Germany. Between 1949 and 1969, compulsory schooling was increased
from eight to nine years at secondary schools in the Federal Republic of Germany, a change
introduced gradually over time in the different federal states (Pischke and von Wachter, 2005).
This reform provides variation in years of schooling which is exogenous to unobserved char-
acteristics that may affect both education and political outcomes — for example, ‘social and
political values’, ‘intelligence’; or family background characteristics.

There are good reasons to suspect that more schooling might promote democratic citizen-
ship. First, the more education individuals have, the more insight and awareness they gain
about basic democratic values, the political system, and the meaning of civil liberties (Nie et
al., 1996). Second, having more schooling is likely to increase people’s cognitive and analytical
abilities, social skills, and cultural sophistication. This, in turn, might result in higher levels of
tolerance toward other people’s political and religious beliefs. For example, Nunn et al. (1978)
found that with more years of schooling, students also showed increased tolerance of freedom
of speech. Moreover, better cognitive skills might increase individual powers of discernment in
choosing more capable politicians, and thus result in an electorate better able to judge the gov-
ernment critically (Milligan et al., 2004). Third, having more education increases the chances
that people will learn from history. Individuals with more schooling have been found to be
better informed about Communist and Nazi beliefs (Nunn et al., 1978). Finally, democratic
citizenship is a compulsory subject in many school systems around the world (Holmes, 1979).
According to the Council of Europe, improving students’ political knowledge and civic partici-
pation is a central goal of German federal government policies: “The objective of education for
democratic citizenship in school is to transmit democratic values and skills to pupils so that

they grow up to be responsible citizens. This is emphasized in the curricula of all the Lander



[federal states].”?

In contrast, there are also plausible reasons as to why more schooling could actually re-
duce democratic citizenship. Standard economic theory suggests that individuals with more
education are likely to have higher opportunity costs of time and could therefore reduce time
devoted to civic activities. This might be particularly true for time intensive political activities
such as participation at demonstrations or being active in a citizen group. Moreover, with
respect to voting participation, Dee (2004: 1700) mentions that “education could also reduce
voter participation by promoting an awareness of voting as an essentially expressive act with
an infinitesimally small probability of influencing actual policy.”

Investigating whether society as a whole might benefit from increasing the number of years of
compulsory schooling is important from a policy perspective. One of the justifications for public
financial support to the educational system is that schooling provides important social benefits
by promoting tolerance, democratic values, and political involvement. If true, this suggests that
there exist important social returns over and above the private returns to education usually
studied by economists.*

Using 14 waves of cross-sectional data from ALLBUS, the German General Social Survey, I
find that years of schooling are positively correlated with political awareness, participation in
voting, democratic values, and political group membership. Some of the effects are large. For
example, increasing schooling by an additional year is associated with a four percentage point
increase in individual political interest, over the average of 30 percent of individuals reporting
an interest in politics. Similarly, one more year of compulsory schooling is associated with a
three percent increase in having participated in an approved political demonstration, and a five
percent increase of having signed a petition. However, instrumental variable (IV) estimates

provide no evidence that there is a causal effect of education on democratic citizenship in

3See (http://www.coe.int) for further information.

4See, for example, Angrist and Krueger (1991), Harmon and Walker (1995), Acemoglu and Angrist (2000),
Pischke and von Wachter (2005), Del Bono and Galindo-Rueda (2006) and Oreopoulos (2006) in the recent
returns to education literature.



Germany. The IV estimates are considerably smaller than standard probit and OLS estimates;
most marginal effects are negative or close to zero, and the overwhelming majority are not
statistically different from zero.

The findings indicate that the positive correlations between education and democratic cit-
izenship in Germany are driven by unobservable characteristics that are correlated with both
schooling and the political outcomes under study. One potential explanation for positive corre-
lations could be association in political citizenship and schooling between parents and children
in the wake of World War II. For instance, having experienced fascism and dictatorship, better
educated parents in Germany might tend to teach their children the importance of democracy,
democratic participation, and the dangers of dictatorship more intensively and comprehensively
than parents with fewer years of schooling, which might in turn have had a strong and long-
lasting impact on their children’s civic behavior. There might also exists a positive relationship
between parents’ and children’s schooling. Indeed, using data from the German Socio-Economic
Panel (SOEP) for younger cohorts, I have found suggestive evidence that part of the positive
association between schooling and political citizenship in Germany might be driven by a strong
intergenerational link in education and civic values.

The remainder of the paper is organized as follows. The next section surveys the relevant
literature. Section 3 briefly describes the educational system and compulsory schooling reform
in Germany. Section 4 discusses the estimation strategy. Data, sample selection, and variables
used in the analysis are discussed in Section 5. Section 6 presents main results concerning the
relationship between schooling and democratic citizenship. Robustness checks are presented in

Section 7, and the final section concludes.



2 Relevant Literature

There are two interrelated strands of literature examining the relationship between education
and democracy. The first looks at this relationship at a macro-economic level (Barro, 1999;
Przeworski et al., 2000; Glaeser et al., 2004; Acemoglu et al., 2005). The second examines the
association between years of schooling and political behavior using individual-level data (Nunn
et al., 1978; Nie et al., 1996, Dee, 2004; Milligan et al., 2004; Touya, 2006).

It has long been argued that there exists a positive relationship between higher levels of
education in a society on the one hand and the democratization of society — and sustainability of
this democracy — on the other (Dewey, 1916; Lipset, 1976). Following these early contributions,
a number of empirical studies have established a positive relationship between levels of education
in a population and democracy (Barro, 1999; Przeworski et al., 2000). However, whether this
represents a causal effect is still the subject of controversy. Glaeser et al. (2004) argued that
differences in schooling across countries might have a causal impact on the transition to a
functioning democracy. In contrast, Acemoglu et al. (2005) found no evidence in favor of a
causal effect of education on democracy.

Other studies have used individual rather than national-level data to investigate relation-
ships between education and political outcomes in democracies (Nunn et al., 1978; Nie et al.,
1996). Dee (2004) and Milligan et al. (2004) were the first to use arguably exogenous variation
in years of schooling to investigate a causal impact of schooling on voter turnout and civic
participation. Dee (2004) exploited changes in child labor laws and geographic availability of
junior and community colleges as a source of exogenous variation for schooling in the USA. He
found that years of education had a causal positive effect on voter participation, support for
free speech, and the quality of civic knowledge as measured by the frequency of newspaper read-
ership. Milligan et al. (2004) used changes in compulsory schooling legislation and child labor
laws across states and over time in the USA and the increase of the minimum school-leaving age

in the UK to identify the effect of schooling on political citizenship. The authors found a strong



and positive effect of schooling on voting in the USA, but not in the UK.? Furthermore, they
report causal positive effects on civic behavior in both countries, for example, on respondents’
awareness of public events and their interest in following politics or discussing political issues
with friends.

This paper adds to the still very limited literature on schooling and civic participation by
examining causal relationships between schooling and a broad range of political outcomes. This
is one of the first studies which comprehensively investigates whether there are causal effects
of education on citizenship in the areas of political interest, participation in voting, democratic
values, political involvement and party membership. Moreover, this is the first study to examine
political returns to education in Germany, whose democratic system is considerably younger
than that of the UK or the USA. Thus, it provides evidence about whether the relationships

found in Anglo-Saxon countries also carry over to a younger democracy.

3 The Education System in Germany

In Germany, education is the responsibility of the federal states. After primary school, pupils
between the age of 10 and 14 are channelled into different secondary school tracks. The three
main tracks are: lower secondary school (Hauptschule), intermediate secondary school (Re-
alschule), and upper secondary school (Gymnasium). Hauptschule currently ends after nine
years of compulsory schooling with a formal certificate and offers the lowest level of secondary
education, in terms of both curriculum and duration. Realschule leads to a formal certificate
of graduation after ten years of schooling and is usually followed by college combined with
an apprenticeship or, in some cases, a move to a Gymnasium. Gymnasium, the most presti-
gious and academically-oriented track, ends after 12-13 years of schooling with the Abitur, the

highest-level certificate of graduation which allows recipients to enter universities and other in-

SHowever, when controlling for being registered to vote in the United States, the effect decreases considerably.



stitutions of higher education. Regardless of the school type attended, students currently have
to complete at least nine years of schooling. For a more detailed description of the educational
system in Germany, see Winkelmann (1996) and Dustmann (2004).

Before World War 11, compulsory schooling ended after only eight years of schooling. Ham-
burg was the first state to increase compulsory schooling to nine years in 1949. Over the next 20
years, a process of expansion of compulsory schooling by an additional year began. Increases in
schooling took place gradually over time and across states. Nine years of compulsory schooling
was agreed on in the Hamburg Accord of 1964, in which the prime ministers of all federal states
agreed that nine years of compulsory schooling should be introduced in all federal states by
1967. Bavaria was the last state to increase compulsory schooling in 1969. Table 1 in Appendix
A provides an overview of the introduction of nine years of compulsory schooling across states

in Germany (taken from Pischke and von Wachter, 2005).°

4 Estimation Methods

I start by investigating the relationship between years of schooling and democratic citizenship,
estimating standard probit and OLS regressions. In a second step, I estimate the impact of
schooling on political outcomes using both IV probit and two-stage least square (2SLS) models,
treating years of schooling as endogenous and the other explanatory variables as exogenous. The
linear specification to assess the association between years of schooling and political outcomes

for each individual takes the form:

P =0y+ 015 + Xk +¢, (1)

where P represents a political outcome, S indicates years of schooling and X is a vector

6Note that introduction of law changes coincided with short school years in four federal states. When
assigning the reform status to individuals according to year of birth information, short years are taken into
account (see Pischke and von Wachter, 2005 and Pischke, 2006).



containing the covariates age, age-squared, year of birth, a full set of year dummies, federal
state dummies, and state-specific cohort trends. Equation (1) is estimated by a probit for
dichotomous outcomes and by OLS for continuous dependent variables. In a second step, I
account, for endogeneity of years of schooling by estimating instrumental variable regressions.

The first-stage regression for each individual has the form:

S=ap+a R+ X+, (2)

with S and X defined as in equation (1). The instrumental variable R equals one if the per-
son was affected by the compulsory years of schooling reform, and is 0 otherwise. Identification
of the estimates (3; results from exogenous increases in compulsory years of schooling over time
in any given federal state. The identifying assumption is that conditional on the covariates
included in X, the point in time when compulsory school was increased in each federal state is
orthogonal to factors influencing an individual’s political behavior.

As a third identifying strategy, I estimate reduced forms of compulsory schooling reform.

The linear specification for each individual has the form:

P=ry+mR+X0+e¢, (3)

with P, R and X as defined above. The key parameter here is v, which captures the average
effect of compulsory schooling reform on citizenship for those affected by the legislative change.
This estimation method sheds light on any direct impact of increasing compulsory schooling

on civic behavior.



5 Data

I use 14 pooled cross-sectional waves from ALLBUS, the German General Social Survey, for
survey years 1980, 1982, and every 2"¢ year thereafter up to and including 2004, plus 1991.
The ALLBUS provides comprehensive information on a broad variety of political outcomes,
age, sex, year of birth, years of schooling, highest school degree, parents’ highest school degree,
federal state of birth and federal state of residence.

In each survey year, respondents were asked about their highest school certificate, but only
respondents to the 1990, 1991 and 1992 surveys were also asked about their years of schooling.”
The question in these three years reads: “How many years of schooling did you complete
without any vocational training? If you have a university or technical college degree, please
include these years.” Since years of primary and secondary schooling are available only for
those who did not attend university or technical college, as a first sample selection criteria,
I restrict the analysis to individuals who graduated from some form of secondary school but
do not have a university or technical college degree. This results in a sample of individuals
for whom compulsory schooling reform is likely to be of relevance because individuals with a
university degree would probably have acquired the maximum years of schooling irrespective
of any compulsory schooling reform. In other words, I exclude individuals who were unlikely
to be constrained by compulsory school attendance laws.

Because years of schooling are only available in three surveys, I generate a new education
variable which imputes the number of years of schooling for all survey years using a comprehen-
sive set of covariates (year of birth, sex, highest school degree, parents’ highest school degree,
father’s occupational prestige score, federal state of residence, and years of schooling provided in

the three surveys) by using switching regression technique following van Buuren et al. (1999).8

"Note that most German data sets do not contain any information about years of schooling (Pischke and
von Wachter, 2005).

8Section 7 presents two robustness checks with respect to alternative definitions of years of schooling. Sen-
sitivity analysis shows that the results are robust to these alternative definitions.
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Overall, I use one main sample and three restricted samples. The main sample is comprised
of native Germans born between 1930 and 1960, currently living in one of the western federal
states, and possessing a school certificate from one of the three main schooling tracks but not
from any university or technical college degree.’

From the main sample, I extract three restricted samples: (1) individuals at the lower end of
educational distribution who attended either a Hauptschule or a Realschule; (2) individuals with
fathers who have ‘low’ (Hauptschule) or no levels of education, and (3) individuals whose fathers
have an occupational prestige score below the sample’s median value. Examining the impact
of compulsory schooling on individuals with ‘disadvantaged’ family background is important
because there might be heterogeneity in the political returns to schooling across the population.
For instance, children with ‘academic’ parents might inherit their parents’ democratic values
and interest in politics regardless of how many years of school they themselves actually attended.
Hence, their political returns to schooling could be quite low. In contrast, for individuals whose
parents have low education, no political awareness, and low levels of democratic values, more
years of schooling could have a profound influence on their political and democratic attitudes.
Put differently, the political returns for individuals with disadvantaged family backgrounds

0 TV estimates on the three restricted samples allow me to

could be considerably higher.!
estimate marginal political returns of education for individuals most likely to be affected by
compulsory schooling reforms (Angrist et al., 1996).

In all samples, each respondent is assigned a date of introduction of the compulsory school-
ing reform, based on current state of residence, assuming that individuals went to school in the
federal state where they currently live. Clearly, this results in some mismatches and decreases

the precision of the instrument, but IV estimates will still be consistent (Lochner and Moretti,

2004). As a robustness check, I assign date of introduction according to the individual’s federal

9Individuals currently living in West Berlin are excluded from the analysis to avoid potential problems from
East-West migration. See Pischke and von Wachter (2005) for similar sample selection criteria.

10This argument is related to the idea that there exists heterogeneity in the wage returns to schooling (Card,
2001).
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state of birth. This results in smaller sample sizes because state of birth information is not
available in all survey years but is also likely to suffer from fewer mismatches for the instru-
mental variable candidate.!! The second matching procedure is based on the less restrictive
assumption that individuals did not move from one federal state to another during childhood.
Estimates in the robustness check section below show that the two different assignment mech-
anisms yield similar conclusions. It is also important to note that Germany has low levels of
geographic mobility in comparison to the USA and UK and that mobility is particularly low
during childhood and early adulthood (Rainer and Siedler, 2005). Moreover, mobility rates
were low during the period 1950-1970 among native Germans in the Federal Republic of Ger-
many, with an annual migration rate between states of around 0.02, as defined as the ratio of
number of migrants to or from a state within one year by the population of that federal state
(Hochstadt, 1999).
There are five types of measures of democratic citizenship:
e Political Awareness: whether interested in politics; whether expressed personal
importance of politics and public life;
e Participation in Voting: whether voted in last general election;
e Democratic Values: whether thinks that every democratic party should have the
opportunity to hold power in a parliamentary system, whether thinks that
political demonstration is a civil right;
e Political Involvement: whether ever active in citizens’ group, whether signed a petition,
whether participated in approved demonstration;
e Political Group Membership: whether member of citizens’ group, whether member
of political party.
All dependent variables are dichotomous, with the value one if respondents state expressions

of agreement or answer with yes, and zero otherwise. In addition to dichotomous outcome

State of birth information is available in ALLBUS surveys 1991, 1992, 1994, 2000, 2002 and 2004.
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measures, I construct four political scales: political awareness, democratic values, political
involvement, and political group membership. Each scale is the sum of the dichotomous political
outcomes in the corresponding category. For example, the political involvement scale ranges
from 0 (respondents who were ‘not politically active’) to 3 (respondents who answer that
they were active in a citizen group, signed a petition and participated in a demonstration).
The scales provide additional measures of individuals’ democratic citizenship. I use a broad
range of political outcomes to identify as precisely as possible the impact of schooling on
various dimensions of political behavior and to investigate whether the opportunity costs of
time considerations play a role in civic participation. A detailed definition of all outcome
variables and political scales is given in Table 2 in Appendix A. Summary statistics, broken
down by whether respondents were affected by compulsory schooling reform, are presented in

Table 3, Appendix A.

6 Schooling and Citizenship

6.1 Main Sample

I run regressions for each of the outcomes first using probit or OLS and second using IV probit or
2SLS to account for endogeneity. Moreover, average treatment effects of compulsory schooling
are estimated. Table 1 presents the findings for the relationship between years of schooling
and political outcomes for the main sample. I report only marginal effects and each estimate
presents the results of a separate regression. Estimations also include a dummy for female, a
quartic in age, individual’s year of birth, a maximal set of year dummies, state of residence
dummies and state-specific cohort trends. Column 1 of Table 1 shows a positive association
between years of schooling and all political outcomes. For example, increasing schooling by an
additional year is associated with an increase in political interest by four percentage points,

compared to an average of 30 percent of individuals who expressed an interest in politics.
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Similarly, the likelihood of having participated in an approved political demonstration increases
by nearly three percentage points with an additional year of schooling. This is a large effect
because 13 percent of respondents said that they had at some point participated in a political
demonstration. The standard errors for both outcomes are 0.002, which implies that estimates
are statistically different from zero at the one percent level (standard errors are corrected for
state and year of birth clustering).!?

The positive association between years of schooling and a broad range of political outcome
measures is in line with several studies (Almond and Verba, 1963; Dee, 2004; Milligan et al.,
2004; Touya, 2006). If the associations represent causal effects, they would be consistent with
Lipset’s modernization theory: individuals with more education are more likely to believe in
democratic values and to participate in politics.

However, these results could be due to unobserved characteristics or omitted variables that
have an effect on political outcomes and years of schooling. For instance, ‘more capable’
individuals or those with more highly educated parents might inherit their parents’ political
interests and democratic attitudes, and might also attend more years of schooling. Hence,
standard estimates might be biased upwards. Another reason for upwardly biased estimates
in the probit and OLS estimates might be a positive correlation between years of schooling
and ‘social desirability’, i.e., the tendency of respondents to answer questions in a way they
think is most socially acceptable and desirable (Corbett, 1982). For example, Jackman (1978)
and Bernstein et al. (2001) found that individuals with higher education were more likely
to recognize the socially accepted answer and respond accordingly, even though they might
actually think otherwise.

Official turnout rates of people aged 40 and above who voted in the 2002 and 2005 general

2In unreported regressions, I also controlled for non-linearity in state-specific time trends by including federal
state specific cohort trends squared. Moreover, to ensure that the outcomes for voting in the last general election,
participating in a demonstration, and membership in a political party really capture democratic behavior and
do not include extremist voting or participation in demonstration of extremist groups, I also ran regressions
excluding respondents who reported having voted for an extremist party in the last general election. Overall,
this did not change the results.

14



elections in Germany were around 80 percent. The proportions among all eligible voters in
both years were 78.3 and 79.6, respectively (Statistisches Bundesamt, 2006). This compares
with a voter turnout of more than 90 percent according to ALLBUS, clearly suggesting that
voting participation is overreported in ALLBUS. Higher self-reported turnout rates compared
to official figures are also found by Milligan et al. (2004) in both the USA and UK. If years of
schooling are indeed positively linked to report socially acceptable political behavior, probit and
OLS estimates might be upward biased. In contrast, measurement errors in years of schooling
might result in downwardly biased estimates (Card, 2001). Because the omitted ability bias
and ‘social desirability bias’ might cause overestimation, while measurement error would cause
underestimation, OLS estimates of political returns to schooling can be either overestimates or
underestimates of the true returns to schooling, depending on the relative magnitudes of these
biases.

Table 1 also provides IV estimates to control for endogeneity that may plague probit and
OLS estimates. The IV estimates in column 2 show no positive significant impact of years
of schooling on any of the political outcomes under investigation. Controlling for potential
endogeneity of years of schooling results in a dramatic drop in marginal effects. In fact, the
majority of estimates become negative. Similarly, results for average treatment effects in column
3 do not indicate that individuals who were forced to attend school an additional year are more
likely to express an interest in politics or to have voted in the last general election. There is also
no evidence that the average effect of compulsory schooling reform for those who were assigned
to it improved democratic values, political involvement or the likelihood of political group
membership. The results are in line with Touya (2006) who also reports positive relationships
between years of schooling and citizenship outcomes in Spain, but finds no evidence for causal
effects from schooling on civic engagement.

The fourth column of Table 1 shows F statistics from first-stage regressions that the coeffi-

cient of the instrument («v;) in equation 2 is equal to zero (Staiger and Stock, 1997). Apparently
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the hypothesis that increasing compulsory schooling by one year has no impact on number of
years of schooling can be easily rejected across all samples. Figure 1 and Tables 1 and 2 in
Appendix B further document relationships between schooling and compulsory schooling leg-
islation and provide evidence that these laws were effective in compelling students to stay in
school one more year. Moreover, Table 3 in Appendix B reports evidence that increase in
compulsory schooling had no influence on higher educational attainment.

Taken together, the results do not point to a positive causal relationship between individuals’
years of schooling and a broad range of political outcomes. This indicates that the positive
association is likely to be driven by factors that are correlated with both schooling and people’s

political behavior and attitudes.

6.2 Restricted Samples

Table 2 provides further evidence of the relationship between years of schooling and political
behavior for the three restricted samples: (1) individuals at the lower end of educational distri-
bution; (2) individuals with fathers who have ‘low’ or no levels of education, and (3) individuals
whose fathers have an occupational prestige score below the sample’s median value.!® For the
sake of brevity and because sample sizes decrease due to sample selections imposed, I report
only estimates for political outcomes with the largest sample size in each of the five citizenship
categories: political awareness, participation in voting, democratic values, political involve-
ment and political group membership. Similarly, I only present results for the scale political
membership.

The estimates shown in Table 2 point to positive significant relationship between years of
schooling and the majority of political outcomes. There are no huge differences in magnitude

or significance of the marginal effects across the three samples. Similarly, there are no major

13] also estimated the models on a sample of individuals with both parents having basic schooling or less.
This did not change the results.
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differences between these and the results in Table 1, suggesting no systematic variation in
political returns to schooling among individuals with different family backgrounds. Similarly,
turning to the IV results, many are negative or close to zero, further indicating that there
is no empirical evidence of a causal relationship between years of schooling and democratic
citizenship in Germany.!'4

Why might there be a positive relationship between schooling and citizenship in Germany
but little evidence of causality? One potential explanation could be a strong link in political
citizenship and schooling between parents and children in the wake of World War II. For
example, having experienced the Third Reich, better educated parents in Germany might have
taught their children about the importance of democracy and democratic participation more
comprehensively and in greater depth than parents with fewer years of schooling. This might
have had an important influence on children’s democratic behavior. It is also likely that parents
with more education have children with more years of schooling.

I provide some suggestive evidence favoring this hypothesis based on data from the German
Socio-Economic Panel (SOEP) for younger cohorts. The SOEP household panel survey is
representative for the entire German population residing in private households.’® T use SOEP
wave 21 (year 2004) to construct an intergenerational data set covering children born between
1950 and 1986 and their parents. The SOEP asks respondents how interested they are in
politics on a four-point scale.!® For both parents and children, I generate a dummy variable for
political interest which equals one if they say that they are “extremely” or “fairly” interested
in politics, and zero otherwise.

The estimates in Table 3 point to a positive relationship between years of schooling and

political interest (column 1). This is in line with the results in Table 1 for older cohorts.

14In unreported regressions, I estimated average effects of the reform on citizenship for the three restricted
samples. In line with the estimates in Table 1 (column 3) there was no evidence of a positive impact of
compulsory schooling reform on citizenship.

15For further information on the SOEP see Haisken-DeNew and Frick (2005) and Burkhauser et al. (1997).

16The question reads: “Generally speaking, how much are you interested in politics?” Respondents could

) “ 2 [43

answer: “extremely”, “fairly”, “not very” or “not at all”.
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Furthermore, there exists a strong positive association between the political interest of parents
and adult children in Germany. For instance, having a mother who reports being interested
in politics is associated with adult children’s likelihood of also expressing political interest
by 13 percentage points. In comparison, one more year of schooling is associated with an
increase in respondents’ political awareness by five percentage points. Moreover, once parents’
political interest and highest educational attainment are controlled for, the association between
adult children’s education and political interest weakens (columns 2 and 3). The estimates
provide suggestive evidence as to why the positive correlation between schooling and democratic
citizenship among Germans born between 1930 and 1960 might not be causal. The positive
link could be driven by generational inheritance of both political attitudes and schooling, which
might have been even stronger among older cohorts (those born between 1930 and 1960) in

Germany due to parents’ experience of the Third Reich and World War I1.

7 Robustness Checks

This section provides various robustness checks. Again, I report marginal effects for years of
schooling and each estimate presents the result from a separate regression. For the sake of
brevity, and because sample sizes drop considerably for some robustness checks, I only present
estimates for the outcomes with the largest sample size for each citizenship category.
Geographic Mobility A first concern is that the present estimates might be biased due to
selective geographic mobility. For example, families might have anticipated the introduction of
compulsory schooling and moved to a new federal state. This could also result in mismatch in
the identification of individuals affected by compulsory schooling reform. To account for this, I
re-estimated the models on a sample of individuals for whom valid information on their federal
state of birth is available. I distinguish between respondents who are still living in their state of

birth or moved between states that introduced compulsory schooling law in the same year and
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those who moved from one state to another.!” Nearly 84 percent of individuals still live in their
state of birth and slightly less than 5 percent moved between the four states that introduced the
reform law in the same year. Estimates of these restricted samples are reported in Panel A of
Table 4. The first row of Panel A reports results for respondents for whom federal state of birth
information is available. The second row presents estimates on a sample of individuals who
still live in their federal state of birth or moved between states with law changes in the same
year (non-movers). Overall, the results yield similar conclusions to those in Table 1, suggesting
that geographic mobility is unlikely to be a cause for concern.

Timing of Reform Another concern is that the introduction of compulsory schooling
reforms took place after the official date (Pischke and von Wachter, 2005). For example, some
schools in Bremen may have actually increased compulsory schooling in 1959 rather than in
1958 when it was officially introduced, as indicated in Table 1, Appendix A. To account for this,
I draw a sample of individuals excluding those who were supposed to be the first cohort affected
by the reform, together with individuals in the two years before and after the legislative changes
went into effect. Panel B of Table 4 contains the results. Consistent with earlier findings, probit
and OLS estimates show a positive and significant correlation between years of schooling and
all political outcomes. However, IV estimates do not point to a causal link between years of
schooling and democratic citizenship.

Political, Social and Economic Environment Increases in compulsory schooling might
have been conflated with general political, social, or economic changes in federal states at that
time, which might result in omitted variable bias. I address this issue by controlling for the
following state characteristics at federal state levels during the time period 1946-1966: num-
ber of firms per 10,000 inhabitants, number of lower, intermediate, and upper-level secondary

general schools per 10,000 inhabitants'®, percentage of displaced persons (Vertriebene) in the

1"The federal states North Rhine-Westphalia, Hesse, Rhineland-Palatinate and Baden-Wuerttemberg all in-
troduced nine years of compulsory schooling in 1967 (see Table 1, Appendix A).
8These school types were previously called Volksschule, Mittelschule and hohere Schulen, respectively.
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population, percentage of the population who are Catholic, population density (inhabitants
per square kilometer), percentage of households in the population registered to receive pub-
lic broadcasting services, and the proportion of votes received in state elections by the Social
Democratic Party (SPD). Summary statistics of these state characteristics are given in Table
4, Appendix A. Estimates in Table 4, Panel C show that including proxy variables for political,
social, and economic environment around the time of introduction of schooling legislation does
not change the general conclusions.!®

World War II Ichino and Winter-Ebmer (2004) present evidence that Germans of ele-
mentary school age during or immediately after World War II received less schooling than
individuals in previous and later cohorts. The authors argue that the disruption of secular
trends toward more schooling during the 1930s in Germany was a direct consequence of World
War II. During the war, access to schools was limited and in some cases disrupted due to de-
struction and closure of schools, casualties among family members, eviction of teachers, and
demolition of infrastructure. To account for potential offsetting effects of the war when using
compulsory laws as exogenous variation for schooling, Panel D in Table 4 presents evidence
for Germans born between 1940 and 1960 only. With the exception of IV estimates for voter
turnout, the results display similar patterns to previous estimates.?’

German Reunification Differences in the political climate before and after German re-
unification in 1990 might have had an impact on individual political behavior due to the unique
process of political transformation after the fall of the Berlin Wall in 1989. To account for this,
I re-estimated regressions measuring citizenship in the surveys prior to German reunification
only, using survey years 1980-1988. Estimates are reported in Panel E of Table 4. Again, it is
apparent that the results do not change the general conclusions.

Definition of Outcomes I also checked sensitivity of results to the definition of outcome

19Tn the majority of regressions, the federal state characteristics have no significant impact on citizenship.

20Physical destruction by the war was more severe in cities than in the countryside (Ichino and Winter-Ebmer,
2004). As additional sensitivity analysis that World War II is no confounding factor in the present estimates, I
also run regressions for those living currently in the countryside. Again, this does not change the results.
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variables used. Five dichotomous outcomes were derived from categorical ALLBUS variables.
For example, the variable interest in politics takes the value 1 if respondents report having a
“strong” or “very strong” interest in politics, and zero otherwise.?! I re-estimated the models
using different definitions for these outcome variables, i.e., defining political outcome as one if
respondents express the strongest expression of agreement only, and zero otherwise. Panel F
shows the results for the outcome interest in politics. It is apparent that this leads to similar
conclusions to the previous estimates.

Alternative Measures of Explanatory Variable Finally, I use two alternative measures
of years of schooling. Estimates are based on the main sample extracted from ALLBUS. First,
I estimated regressions using years of schooling as reported by respondents in the survey years
1990-1992. Second, following Pischke and von Wachter (2005), I converted highest educational
attainment into approximate years of schooling in a mechanical way, according to individuals’
exposure to compulsory school reforms. For example, respondents with lower-level secondary
schooling (Hauptschule) who finished school before introduction of the reform were assigned
eight years of schooling, compared to nine for those with the same graduation certificate after
introduction of the reform. Note that this assignment mechanism assumes perfect compliance
with compulsory schooling laws and has the advantage that repetition of a grade is not treated as
more years of schooling. Column (1) in Table 5 reports marginal effects for years of schooling as
reported by respondents in survey years 1990-1992 on citizenship. Column (2) reports estimates
for years of schooling generated according to the individual’s highest schooling degree and year
of birth. Again, the estimates point to a positive association between years of schooling and
democratic citizenship, but provide little evidence of causality.??

Overall, various robustness checks confirm the earlier finding that there is a strong and

positive correlation between years of schooling and democratic citizenship, although there is

21Gee Table 2, Appendix A for further categorical ALLBUS variables.

22Note that the power of the instrument decreases considerably in the first specification. IV estimates for two
outcome variables in Table 5, Column 1 exceed probit and OLS, suggesting higher political returns to education,
but are not precisely estimated.
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little evidence of causality of education on a broad range of political outcome measures.

8 Summary and Conclusions

It has been widely argued by influential scholars and politicians that education is the driving
force behind political interest, democratic values, and political participation. However, there
exists surprisingly little empirical evidence that more years of schooling has a true causal impact
on citizenship.

This paper exploits historical increases in years of schooling induced by compulsory school
reforms in Germany to investigate causal relationships between education and political interest,
voting participation, democratic values, political involvement, and political group membership.
Simple probit and OLS estimates suggest a strong and significant positive relationship between
years of schooling and a broad range of political outcomes under study.

However, the analysis finds no convincing evidence that these correlations represent a causal
effect of schooling on citizenship using exogenous variation in secondary schooling in Germany
over the period 1949 to 1969 across federal states. The results are robust to the choice of political
outcome measure and to sample selection. Furthermore, estimates are robust to controlling
for geographic mobility, potential historical influences of World War II, German reunification,
and political, economic and social circumstances in the federal states around the time that
compulsory schooling laws went into effect.

The finding of no causal impact may arise from the specifics of the German educational sys-
tem or recent German history. Changes in compulsory schooling in Germany affected a large
proportion of the population (Pischke and von Wachter, 2005), in contrast to the United States,
where a smaller proportion of the population was affected (Oreolopolous, 2006). This implies
that the political returns to schooling in Germany when estimating instrumental variable re-

gressions are closer to average returns to education in the population than those obtained by
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Dee (2004) and Milligan et al. (2004) for the United States. The effect of more schooling on
democratic citizenship when a large part of the population is affected by an increase in compul-
sory schooling might be lower than when a more selected group of the population (with higher
political returns to education) receives more schooling due to legislative changes. Another po-
tential explanation for these differences are individual experiences during the Third Reich and
World War II. The impact of these events on Germans born during or in the aftermath of the

war may have been so severe that it outweighed any effect of years of schooling.
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Table 1: The Impact of Schooling on Citizenship
(Main Sample)

Outcomes Probit and v Average First-stage N
OLS effect of F statistic
reform
(1) (2) (3) (4) (5)

Political awareness
Interest in politics 0.041**  -0.096*** -0.060*** 82.84 14,007
(0.002) (0.021) (0.015)
Importance of politics and public life  0.014*** -0.070*  -0.040** 74.39 7,775
(0.003) (0.027) (0.016)
Participation in voting
Voted in last general election 0.008* 0.005 0.000 51.44 10,100
(0.001) (0.018) (0.009)
Democratic values
Opportunity to come to power for

democratic parties 0.028* -0.037 -0.022 29.84 2,673
(0.008) (0.066) (0.031)
Demonstrating is civil right 0.021** -0.001 -0.003 34.25 2,083

(0.008) (0.073) (0.034)
Political involvement

Active in citizen group 0.028*** -0.050 -0.036 12.98 4,840
(0.003) (0.051)  (0.024)

Signed a petition 0.045%* -0.074 -0.036 14.54 4,929
(0.004) (0.051)  (0.024)

Participated in demonstration 0.027*** -0.016 -0.007 13.6 4,789

(0.002) (0.045)  (0.016)
Political group membership

Member of citizen group 0.002*** -0.003 -0.001 91.06 10,973
(0.000) (0.008)  (0.003)
Member of political party 0.004*** -0.021 -0.009 95.25 16,005

(0.001) (0.016) (0.005)
Political Scales

Political awareness 0.058"* -0.187**  -0.107*** 60.65 7,015
(0.006) (0.065) (0.032)
Democratic values 0.043*** -0.067 -0.033 12.14 2,672

(0.010)  (0.097)  (0.046)

Continued on next page
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Table 1 — continued from previous page

Outcomes Probit and v Average First-stage N
OLS effect of F statistic
reform
1 @ @ @ )
Political involvement 0.116™* -0.082 -0.03 15.19 4,679
(0.008) (0.143) (0.049)
Political membership 0.009*** -0.023 -0.009 91.06 10,973
(0.002) (0.015) (0.005)

Notes: Explanatory variable is years of schooling. Each estimate represents marginal effect from a different
regression. Regressions also include a dummy for female, age, age-squared, individual’s year of birth, and a
maximal set of year dummies, state of residence dummies and state-specific cohort trends. IV estimates are
two-stage probit regressions for dichotomous political outcomes and 2SLS for political scales. Standard errors

corrected for state-year of birth clustering are shown in parentheses.
and 10-percent level, respectively.
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Table 2: The Impact of Schooling on Citizenship by School
Certificate, Father’s School Certificate and Father’s
Occupational Prestige Score (Restricted Sample)

Individuals with
basic or middle

Father has basic
school certificate

Father with
occupational prestige

track schooling® or less score below median
Probit IAY% Probit IAY% Probit v
and OLS and OLS and OLS
Political awareness
Interest in politics 0.029*  -0.185*** 0.037*  -0.117*** 0.046** -0.096***
(0.003) (0.032) (0.002) (0.024) (0.004) (0.042)
N =11818 N = 10,551 N = 5,603
Participation in voting
Voted in last
general election 0.010** -0.013 0.007*** -0.004 0.012%** -0.028
(0.002) (0.034) (0.002) (0.020) (0.003) (0.047)
N = 8,560 N = 7,768 N = 4,089
Democratic values
Demonstrating is
civil right 0.020* 0.026 0.013 0.008 0.030 -0.028
(0.011) (0.091) (0.009) (0.064) (0.016) (0.300)
N = 2,464 N = 2,177 N =1,17/
Political involvement
Signed a petition 0.042**  -0.175*** 0.041**  -0.097* 0.039*** 0.073
(0.005) (0.071) (0.005) (0.050) (0.007) (0.089)
N = 4,198 N = 3,784 N = 2,065
Political membership
Member of
political party 0.004*** -0.046 0.003*** -0.001 0.002*** -0.001
(0.001) (0.032) (0.001) (0.013) (0.001) (0.009)
N = 13,666 N = 12,187 N = 6,492
Political scale
Political membership  0.008*** -0.046 0.006*** -0.006 0.008*** -0.025
(0.002) (0.025) (0.002) (0.016) (0.002) (0.027)
N = 9,667 N = 8,377 N = 4,604

Notes: ¢ Individuals who successfully finished Hauptschule or Realschule. Explanatory variable is years of schooling.
Each estimate represents marginal effect from a different regression. Regressions also include a dummy for female,
age, age-squared, individual’s year of birth, and a maximal set of year dummies, state of residence dummies and
state-specific cohort trends. IV estimates are two-stage probit regressions for dichotomous political outcomes and

sokk Kk

2SLS for political scales. Standard errors corrected for state-year of birth clustering are shown in parentheses. ,
* indicate significance at 1-, 5-, and 10-percent level, respectively.
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Table 3: Intergenerational Relationship in Political Interest
(Dependent variable: Interested in politics)

Key explanatory

variables (1) (2) (3) (4)
Years of schooling 0.062*** 0.050*** 0.047*** 0.047***
(0.006)  (0.006)  (0.006) (0.006)
Mother interested in politics 0.134** 0.127*  0.125"**
(0.028) (0.028)  (0.028)
Father interested in politics 0.103*** 0.099***  0.098***
(0.022)  (0.022) (0.022)

Dummies for mother’s and father’s
schooling degree®
Dummies for federal states

yes yes
yes

Number of observations 1,860

Notes: Estimates are marginal effects from probit regressions using SOEP wave 21 (year
2004). The dependent variable equals one if adult children answer that they are “very much”
or “much” interested in politics, and zero otherwise. Covariates capturing parents’ interest
in politics are defined accordingly. Regressions also include a dummy for female, age, age-
squared and parents’ age. Standard errors allowing for clustering at mother’s identification
number are in parentheses. Sample comprises adult children aged 17-54, living in West
Germany with parents who are also SOEP respondents. * 4 groups (secondary general
school certificate, intermediate school certificate, grammar school certificate, no or other

school certificate). N denotes number of individuals.
5-, and 10-percent level, respectively.

Rk Rk K
)
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Table 5: Alternative Measures of Years of Schooling (ALL-

BUS)

Years of schooling
observed in
surveys 1990-1992

(1)

Generated
variable years
of schooling®

(2)

Probit 1Y Probit 1Y
and OLS and OLS
Political awareness
Interest in politics 0.054**  -0.154*  0.075"*  -0.069**
(0.006)  (0.060)  (0.003) (0.017)
F=6.53 F = 277.66
N = 2,7,2 N = 14,007
Participation in voting
Voted in last general election  0.010*** 0.112 0.013** 0.001
(0.004)  (0.070)  (0.002) (0.013)
F =696 F=17712
N = 2,127 N = 10,100
Democratic values
Demonstrating is civil right? 0.035™* -0.014
(0.007) (0.058)
F=4115
N = 2,683
Political involvement
Signed a petition 0.043**  -0.030  0.058"** -0.049
(0.007)  (0.109)  (0.005) (0.033)
F =557 F =76.90
N = 2,680 N = 4,929
Political membership
Member of political party 0.007*  -0.009  0.009*** -0.011
(0.002)  (0.035)  (0.001) (0.009)
F =569 F=251.1
N = 2,652 N = 16,005
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Political scale

Political membership 0.013*** 0.021 0.015** -0.016
(0.003)  (0.058)  (0.002) (0.010)

F =557 F=251.1J

N = 2,736 N = 10,973

Notes: Explanatory variable is years of schooling. N denotes number of individuals. F
denotes First-Stage F-statistic. Each estimate represents marginal effect from a different
regression. Regressions are estimated by ordinary probit, OLS and instrumental variable
(IV) and also include a dummy for female, age, age-squared, individual’s year of birth,
and a maximal set of year dummies, state of residence dummies and state-specific cohort
trends. IV estimates are two-stage probit regressions for dichotomous political outcomes
and two-stage least square for political scales. Standard errors corrected for state-year
of birth clustering are shown in parentheses. ***, **  * indicate significance at 1-, 5-, and
10-percent level, respectively.

¢ The explanatory variable ‘years of schooling’ equals eight if respondents received sec-
ondary general school (Hauptschule) before and is nine if respondents received secondary
general school after compulsory schooling reform. Individuals with intermediate school
certificate and grammar school certificate are assigned 10 and 13 years of schooling,
respectively. Respondents with a technical school certificate are assigned 12 years of
schooling.

b Information about democratic values is only available in survey years 1982 and 1988.
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10 Appendix A

Table 1: Introduction of Nine Years of Compulsory School-

ing in Germany by State

Federal state (Bundesland)

First year when all students
were supposed to have
nine years of schooling

First birth cohort
with nine years
of schooling

Schleswig-Holstein
Hamburg

Lower Saxony

Bremen

North Rhine-Westphalia
Hesse
Rhineland-Palatinate
Baden-Wuerttemberg
Bavaria

Saarland

1956
1949
1962
1958
1967
1967
1967
1967
1969
1964

1941
1934
1947
1943
1953
1953
1953
1953
1955
1949

Source: Pischke and von Wachter (2005)
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Table 3: Summary Statistics by Compulsory Schooling Re-

form
Not affected  Affected Number of
by reform by reform individuals

Outcomes
Political awareness

Interest in politics 0.304 0.289 14,007

Importance of politics and public life 0.268 0.240 7,775
Participation in voting

Voted in last general election 0.934 0.914 10,100
Democratic values

Opportunity to come to power for democratic parties 0.784 0.792 2,673

Demonstrating is civil right 0.669 0.791 2,683
Political involvement

Active in citizen group 0.173 0.208 4,840

Signed a petition 0.397 0.479 4,929

Participated in demonstration 0.092 0.186 4,789
Political group membership

Member of citizen group 0.010 0.011 10,973

Member of political party 0.050 0.038 16,005
Political scales

Political awareness 0.568 0.514 7,015

Democratic values 1.452 1.585 2,672

Political involvement 0.666 0.880 4,679

Political membership 0.050 0.040 10,973
Covariates

Female 0.522 0.528 16,005

Age 49.18 35.66 16,005

Year of birth 1940.97 1954.81 16,005

Years of schooling 8.54 9.63 16,005

Father with basic schooling track 0.843 0.780 14,846

Mother with basic schooling track 0.890 0.849 12,658

Fathers occupational prestige score (Treiman) 38.82 39.68 12,921

Notes: The number of observations for the outcomes varies considerably because corresponding questions were
asked more and less frequently throughout survey years. Means for covariates are computed on the largest sample
size used in the analysis.
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Table 4: Summary Statistics of Federal State Variables

Explanatory variables Mean  Standard
deviation
Number of secondary general schools® 1169.56 74.53
Number of intermediate schools® 61.12 40.09
Number of grammar schools® 146.82 19.80
Displaced people (“Vertriebene”, June 1953) 0.18 0.06
Catholic (September 1950) 0.46 0.21
Votes for SPD (1946-1966) 0.38 0.07
Households with broadcasting service
in the population (April 1953) 0.70 0.03
Population density (inhabitants per
square kilometer, September 1950) 430.17 375.01
Number of firms (per 10,000 inhabitants, July 1953)  235.09 7.00
Sample Size 4,650

Notes: * Per 10,000 inhabitants, May 1952. Means are computed on the largest
sample size used in the analysis for which we have valid state of birth information.
Individuals born in Saarland are excluded because information for many variables were
not available. Sources: Regional statistical offices of federal states and Statistisches
Jahrbuch fr die Bundesrepublik Deutschland 1954.
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11 Appendix B

This section provides evidence that compulsory schooling laws in Germany were effective in
increasing years of schooling and that the law changes provide a strong and valid instrument.

As first descriptive evidence, Figure 1 shows the effect of the reforms on average years
of schooling up to seven years before and after increase in compulsory schooling. Note that
because introduction of compulsory schooling occurred in different years in different federal
states, the date at which law reform took place refers to different years. It is apparent that the
highest increase in average years of schooling occurred in the two years after implementation
of the law changes.

Table 1 reports the distribution of years of schooling in the two years before and after
implementation of law changes. The table shows that the proportion of individuals with less
than nine years of schooling decreased from 52 percent two years before the reform to 36 percent
two years after implementation of compulsory schooling reform.

Table 2 provides results from First-stage regressions of compulsory schooling law dummy (R)
on years of schooling for various samples. The estimates show that there is a positive significant
relationship between compulsory schooling law and years of education across all samples. The
estimates suggest that, on average, increasing compulsory schooling by one year increases years
of education by about 0.4-0.5 of a year. This is in line with Pischke and von Wachter (2005)
who find that one more year of compulsory schooling increases school attainment by 0.17-0.6
years. The bottom of the table reports a second measure for strength of instrument, the partial
R? (Bound et al. 1995). According to both measures (F-statistics reported in Table 1 and
partial R?), the hypothesis that increasing compulsory schooling by one year has no impact on
the number of years of schooling can be rejected at conventional significance levels across all
samples.

As discussed previously, compulsory schooling is mainly binding at the bottom of the educa-

tional distribution since it increased education from eight to nine years. In the light of Angrist
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and Krueger (1991), I provide various tests of whether increase in compulsory schooling influ-
enced education even for individuals who were not constrained by compulsory schooling laws.
The rational here is that one would not expect an impact of compulsory schooling law on in-
dividuals with post-secondary schooling since they are likely to have attained higher education
irrespective of increases in compulsory schooling at the bottom of the educational distribution.
To test this, I draw a new sample including individuals with technical college degrees and uni-
versity degrees. Table 3 provides evidence that the law changes were effective in increasing
years of schooling at lower levels of education, but not at the upper end of the educational dis-
tribution. The first row in Table 3 presents estimated OLS coefficients of compulsory schooling
dummy on years of schooling for individuals at the lower end of the educational distribution
who attended either Hauptschule or Realschule. It is apparent that there exists a strong rela-
tionship for this group and the effect is statistically different from zero at the 1-percent level.
The second row shows the association between compulsory schooling law and years of schooling
for individuals with higher levels of schooling. The association is much lower in magnitude and
imprecisely estimated.

The lower panel in Table 3 shows marginal effects of probit models on various dichotomous
measures of post-secondary educational attainment. The first row in the lower panel shows
the effect of compulsory schooling law on having a technical college entrance qualification.
The remaining rows show the impact on having a university entrance qualification, a technical
college degree or a university degree, respectively. It is apparent that there exists no effect of
compulsory schooling laws on higher educational attainment. For all outcomes, marginal effects
are very close to zero. Moreover, the higher the educational attainment, the lower the effects of
compulsory schooling reforms on post-secondary attainment. This is consistent with empirical

evidence reported in Angrist and Krueger (1991) for the United States.
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Figure 1: Effect of Compulsory Schooling Reform on Years
of Schooling
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Table 1: Distribution of Years of Schooling before and after
Compulsory Schooling Reform

Years of schooling Two years before Two years after

school reform school reform
7 31.24 22.96
8 20.49 13.39
9 15.42 19.65
10 15.21 17.04
11 3.65 5.74
12 5.27 7.3
13 4.87 6.61
14 1.62 2.78
15 2.23 4.52
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Table 2: First-Stage Results (Dependent variable: Years of

schooling)
Sample for Interest in  Voted in Demon  Signed a  Party Political
outcome variable politics  last general -strating is petition member- membership
election civil right ship scale
Age 0.087** 0.075"* 0.229** 0.066*  0.125** 0.153**
(0.021) (0.015) (0.057) (0.034) (0.019) (0.023)
Age-squared -0.001*** -0.001* -0.002%** -0.001  -0.001** -0.001***
(0.000) (0.000) (0.000) (0.001) (0.000) (0.000)
Year of birth 0.032 0.094** 0.047 0.085**  0.062*** 0.080***
(0.019) (0.008) (0.046) (0.046) (0.017) (0.018)
Female -0.146* -0.149** -0.028**  -0.132** -0.139*** -0.090***
(0.032) (0.042) (0.047) (0.055) (0.017) (0.032)
Dummy for
Compulsory
Schooling Reform  0.538** 0.522%* 0.493** 0.392*  0.520*** 0.550™**
(0.074) (0.085) (0.093) (0.117) (0.067) (0.073)
Partial-R? 0.006 0.004 0.008 0.003 0.005 0.007
Sample size 14,007 10,100 2,683 4,929 16,005 10,973

Notes: Regressions are estimated by OLS and also include a maximal set of year dummies, state of
residence dummies and state-specific cohort trends. Standard errors corrected for state-year of birth
clustering are shown in parentheses. ***, **  * indicate significance at 1-, 5-, and 10-percent level,
respectively.
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Table 3: The Effect of Compulsory Schooling Law on Edu-
cational Outcomes

Coefficient Standard Number of

Outcome variable error observations
Years of schooling®
Lower levels of schooling 0.272% 0.047 7,383
Higher educational schooling 0.146 0.162 1,954

Highest educational certificate®
Technical college entrance qualification

(Fachhochschulreife) 0.008 0.006 9,337
University entrance qualification (Abitur) 0.005 0.007 9,337
Technical college degree (Fachhochschulabschluss) -0.000 0.007 9,337
University degree(Universitétsabschluss) -0.001 0.009 9,337

Notes: @ Estimated coefficients of compulsory schooling law dummy (R) on educational outcomes using
OLS. ® Marginal effects of compulsory schooling law dummy (R) on educational outcomes using probit.

Fak % * indicate significance at 1-, 5-, and 10-percent level, respectively.
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