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Abstract

We analyse the determinants of dropout from secondary and vocational
education in Germany using data from the Socio-Economic Panel from 2000
to 2007. In addition to the role of classical variables like family background
and school achievements, we examine the effect of noncognitive skills. Both,
better school grades and higher noncognitive skills reduce the risk to become
an educational dropout. The influence of school achievements on the dropout
probability tends to decrease and the influence of noncognitive skills tends to
increase with age.
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1 Introduction
Over the last three decades, public debate in most industrialized countries has seen
a growing concern in the education, school-to-work-transition and social integration
of low-skilled young adults. The institutional pathways and typical points of
failure as well as the diagnosis in terms of dropout and unemployment rates differ
across countries. But the common trend has been that a majority of countries
has observed a relative deterioration of the youth labour market compared to the
one for prime age workers and an increased duration of youth unemployment.
Moreover, the long-term consequences of lacking general and vocational education
have become more severe in terms of lower relative wages or higher unemployment
risk (Ryan; 2001, Quintini et al.; 2007). Germany and other countries with a dual
system combining class-based and work-based training for young adults have long
been relatively successful in limiting the problem of youth unemployment. But,
as our data document, a considerable share of around ten percent of young adults
drops out of this system. The long-term consequences of this failed integration have
sharpened. In parallel to the successful dual system, Germany’s strong industrial
sector traditionally offered employment and on-the-job training for school leavers
without a vocational degree. Looking at the evolution of unemployment rates
between 1970 and 2005, it becomes evident that the employment perspectives of
those who have not completed the dual system have deteriorated markedly. Since
the 1970s, the gap between the unemployment rate for the whole population and
for those without vocational degree has risen from 2 to 15 percentage points.
Most of the drift occurred after German reunification (see Figure 1). Reasons for
educational dropout and its increasingly severe consequences can be sought on the
supply and the demand side of the labour market for low- and medium-skilled
workers caused e.g. by globalisation and skill biased technical change. In this paper
we focus on the supply side considering individual skills, family background and
previous educational achievements as determinants of educational dropout.

There are three stages at which young people can drop out of the German system of
education for low- and medium-skilled workers: first, they may leave school without
any degree, second, they may fail to enter an apprenticeship or a professional school
after completing lower secondary education, and third, they may drop out of an
apprenticeship or professional school without any degree. Using representative data
from the German Socio-Economic Panel (SOEP), we analyse the determinants
of educational dropout in the years following the end of compulsory schooling.
Since apprenticeship combines schooling with work, our definition of educational
dropout is related to both, the notion of educational dropout and the more general
notion of disconnectedness (from education, work and possibly other ways of social
integration) in the international literature. In both contexts, research has been
paying increasing attention to the role noncognitive skills such as self-confidence
and self-control play in preventing failure. In our context, noncognitive skills
may lower the risk through their positive effect on school achievements as well as
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through a direct effect on aptitude and effort to successfully complete vocational
education.

Figure 1: The development of the unemployment rate in Germany

0
10

20
30

Sh
ar

e

1975 1980 1985 1990 1995 2000 2005
Year

all without vocational degree

Data Source: Statistisches Bundesamt 2005.

Our analysis considers the joint effect of school achievements, which reflect academic
skills, and noncognitive skills on the probability of being an educational dropout
for individuals aged 17 to 21. Information on the mother’s general and professional
education and her professional status allows to control for the effect of family
background on skills and dropout status. Moreover, the data contain information
on the mother’s noncognitive skills, which are also considered as determinants of
the child’s school achievement and noncognitive skills. Using probit models with a
rich set of control variables, instrumental variables and panel models for siblings,
we attempt to account for the endogeneity of skills.

While the results differ somewhat across ages and models, we find that having good
grades instead of just passing grades at a given school track, which represents a
difference of roughly one standard deviation, reduces the probability of being an
educational dropout later on by 3 to 9 percentage points on average. A measure
of noncognitive skills that is by one standard deviation higher reduces the proba-
bility of being a dropout later on by 1 to 4 percentage points. The estimation for
consecutive age cohorts indicates that the influence of school achievements on the
dropout probability tends to decrease and the influence of noncognitive skills tends
to increase with age.
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2 Contribution to the literature
The present paper is situated at the intersection of the large literature on school-to-
work-transition and the recently emerging research on the economic importance of
noncognitive skills. While there are a few studies that consider noncognitive skills
in the context of educational dropout and social integration of young adults in the
U.S., their role for success of young people in the German system of general and
vocational education has not yet been analysed.

Our definition of educational dropout is related to earlier work by Franz et al.
(2000) who look specifically at the school-to-work transition in the 1980s and the
early 1990s. They highlight three stages of school-to-work transition at which
failure can occur: (1) the transition from school to vocational training, (2) the
completion of vocational training, (3) the transition into employment after training.
Our analysis focuses on the first two stages and our definition of educational
dropout will encompass all persons that experience failure at one of these stages.
Failure at the first stage can result from leaving school without a degree or from
not entering an apprenticeship. It is also the stage at which most failures occur,
the success rates of graduating from apprenticeship lying well above 90 percent.

The educational and professional background of parents is known to be related to
a variety of determinants of educational outcomes including genetic disposition,
investment in education as well as preferences and other attitudes. In the German
context with early ability tracking Dustmann (2004) has shown the association
between the parents’ education and profession, school track choices and educational
and labour market outcomes of the child. In this paper we extend the analysis
of parental background by examining its association with both, school grades and
educational dropout. Additionally, we are able to use information on the mothers’
noncognitive skills.

Our work can be placed in the more general context of the international literature
on transition from youth to adulthood. In particular in the U.S., the notion of
disconnectedness has been employed to refer to a situation where young people lack
connection to society through school, work or family formation. In a narrow sense,
being disconnected means being neither employed nor in education. In a broader
sense it includes further social characteristics. MaCurdy et al. (2006) investigate
spells of disconnection for young people. Beginning their first disconnecting spell
more than 70 percent remain disconnected after one year, nearly 30 percent after
two years and 7 percent continue their disconnection spell after three years. Our
definition of dropout is limited to education and does not include employment.
But as vocational education in Germany combines school and work, the definition
includes those that have not begun or not completed successfully a qualifying work
experience. It is related to the notion of disconnectedness but more specific. More
directly focusing on labour market outcomes, there exists a U.S. literature that
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studies high school dropouts who have passed the General Educational Develop-
ment credential (GED). It consists of a written test that certifies competencies
in mathematics, natural and social sciences, reading and writing at the level of a
high school diploma. Murnane et al. (1998) use natural experiments created by
interstate variations in GED passing standards to reduce the bias from self-selection
in estimating the effect of the GED on the earnings of young dropouts. Murnane
et al. (2000) examine the return to cognitive skills on earnings using information
on individuals who dropped out of school and later attempted to acquire a GED
credential. Their result indicates substantial earning returns to cognitive skills as
measured by GED test scores for all groups except white male dropouts. Heckman
and Rubinstein (2001) were the first to note that noncognitive skills may play a
special role in the characteristics of GED participants. GED participants seem
to earn higher wages than ordinary school dropouts, which is in line with the
entire literature in the importance of cognitive skills in determining labour market
outcomes. However, their results indicate, when controlling for cognitive abilities,
the GED participants earn the same or even less than ordinary dropouts. Heckman
and Rubinstein (2001) conclude that GED participants have higher cognitive skills
than other dropouts but exhibit at least as strong problems of self-control and
self-discipline as other dropouts. Heckman et al. (2006) provide further evidence
on this relation. They also find that both types of skills have an important effect
on the decision to drop out from high school. In a similar vein, we examine in
this paper whether noncognitive skills contribute to the probability of becoming an
educational dropout in Germany when academic skills are held constant.

While there is to date little work focusing specifically on the role of noncognitive
skills for dropouts, a growing literature has been analysing their influence on other
outcomes. Borghans et al. (2008) present an overview of methods, empirical re-
sults and directions of future research at the interface of economics and psychology.
Carneiro et al. (2007) examine the effect of cognitive and noncognitive skills at the
age of 7 on social and labour market outcomes. Their results point to a particularly
strong effect of noncognitive skills for individuals with a weak socio-economic back-
ground. Cunha and Heckman (2008) estimate a dynamic factor model to explain the
formation of cognitive and noncognitive skills depending on parental investments. A
major result of their analysis is that parental investments are generally more effec-
tive in raising noncognitive skills than cognitive skills. Moreover they find stronger
evidence of noncognitive skills promoting the formation of cognitive skills than of the
reverse effect. Duncan et al. (2007) focus on the relation between school readiness at
school entry age and later school achievements for children in a comparative study
for the U.S., U.K. and Canada. Across different samples, besides skills in math and
reading at school entry attention skills are the best predictor for educational attain-
ment. For Germany, Blomeyer et al. (2009) provide evidence on the importance
of noncognitive skills for school achievement. Their estimates reveal that both IQ
and persistence at the age of 8 significantly predict attendance of the Gymnasium
after the age of 10. Using German data from the SOEP, Flossmann et al. (2007)
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analyse the effect of noncognitive skills on wages focusing on methodological issues.
Uhlendorff (2004) introduces a measure for noncognitive skills into an analysis of
unemployment duration. Both Flossmann et al. (2007) and Uhlendorff (2004) find
a significant effect of the skill measure on labour market success. In this work we
present novel evidence on educational dropout in Germany considering the joint ef-
fect of academic and noncognitive skills based on data from the youth questionnaire
of the SOEP. In particular, we are able to control for the mother’s skills and to
observe effects for different age cohorts.

3 Data source and definitions

3.1 The German Socio-Economic Panel

The German Socio-Economic Panel (SOEP) is a representative national longitudinal
data set which surveys households and individuals (Wagner et al.; 2007). In 2007,
there were about 11,000 households and more than 20,000 persons sampled in the
SOEP. For the empirical investigation we use three sub-samples of the SOEP drawn
from eight waves of the years 2000 to 2007.

In our first sample (sample 1) we include all persons aged between 17 and 25
for whom the dropout status is defined, obtaining 21,988 pooled observations.
To study the determinants of educational dropout we use information from the
youth questionnaire filled in by 17-year-olds from the year 2000 on.1 It provides
information on family background like parental education and occupation when
the respondents were 15 years old as well as on school achievements, school track
and noncognitive skills. The sample also includes information on these individuals
from subsequent waves up to 2007. It contains 3,650 observations on individuals
at the age between 17 and 21 who were interviewed before 2006.2 This sample 2
is a subgroup of sample 1 and the main sample for our econometric investigation.
Our third sample is restricted to persons with a sibling aged between 17 and 21
who is also participating in the SOEP and for whom it is possible to observe skill
measures and dropout status. It contains 925 observations. We use this sample for
additional sensitivity analysis.

1A minority of the individuals have already turned 18 when surveyed.
2Because of changes in the questionnaire we do not include the most recent waves from 2006

and 2007 for the definition of items used for our measure of noncognitive skills. But we nevertheless
observe some persons in this years who answered these questions in former waves.

6



3.2 Definition of educational dropout

We define educational dropout with respect to the stages at which young people
without advanced general education can fail to integrate into the labour market
via the German system of general and vocational education. German children
normally start school at the age of six and complete four years of primary school
and five to six years of lower-level secondary school.3 Those who want to earn a
degree giving access to higher education complete three more years of upper-level
secondary education. The overwhelming majority of schools are public state
schools. The secondary schools are traditionally differentiated into three levels,
Hauptschule, Realschule and Gymnasium. The first two cover only the lower level
of secondary schooling. They are conceived to provide general education as a
basis for apprenticeship training or professional schools without university status.
The majority of vocational training is provided within the dual system where
apprentices work in a firm and go to vocational school part-time for two to three
years. For some professions only full-time schooling is provided. Primary and
secondary school attendance is compulsory for nine to ten years, depending on the
regions (Länder). In most regions three years of part-time schooling in the dual
system, or, alternatively three years of full-time general or vocational schooling are
compulsory afterwards at least until the age of 18. While some regions and some
school types aim to avoid early ability tracking, most children enter a specific track
of secondary school at the age of 10. Primary school teachers recommend a school
track for the child, but these recommendations are not binding everywhere.

Nowadays a number of students complete upper-level secondary schooling at
Gymnasium before entering an apprenticeship and many graduates of the lowest
and even the middle school track encounter problems in entering apprenticeship
at all. Special educational measures are targeted at improving these students’
preparation for vocational education: the preparation year for vocational training
(Berufsvorbereitungsjahr) and the elementary vocational year (Berufsgrundbil-
dungsjahr). The preparation year for vocational training allows students who have
left school without any degree to obtain the equivalent of a degree from the lowest
track (Hauptschulabschluss) and to prepare for transition into the dual system.
The elementary vocational year generally requires a school degree and is offered
mainly to students who were unable to enter into the dual system. If the student
continues education in the dual system afterwards, the elementary vocational year
contributes to the fulfillment of the degree requirements of vocational school.

In our analysis, we generally consider as educational dropouts those who neither are
currently in education nor have completed schooling beyond the lower-secondary
level. More precisely, a person is considered as an educational dropout if he or she:

3In some regions, primary school lasts six years and lower-level secondary school three to four.
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