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Sylvi Rzepka!

Labor Market Returns to College Education
with Vocational Qualifications

Abstract

In a context of demographic change, European governments seek ways to keep the
skill set of the labor force flexible. One option to achieve this goal is widening access
to college education to non-traditional students, such as those vocationally trained.
Assessing whether this is a promising approach, I investigate what kind of labor market
returns German non-traditional students can expect after enrolling in college rather
than continuing with a vocational training-based career. Relying on the Adult Cohort
of the National Educational Panel Study I use propensity score-adjusted regressions to
estimate the average treatment effect on those that enroll in college based on vocational
qualifications. The findings suggest high opportunity costs because treated individuals
have an up to 67 percent lower employment probability while being enrolled. After
this initial phase individuals exhibit a similar employment level and job stability as
those that continue with a vocational training-based career. All treated individuals take
up more prestigious jobs. Enrolling in college is on average associated with at most
43 percent higher life-time earnings compared to earnings when continuing with a
vocational training-based career. However, recouping the opportunity costs of enrolling
in college is a lengthy and risky process.

JEL Classification: 121, ]24, ]62
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1 Introduction

In aging populations, most employees of tomorrow are already in the workforce today. Since
they might fail to meet future skill requirements, lifelong learning and profound skill upgrades
at later stages in life become increasingly important. Germany’s recent policy to loosen
and harmonize college entrance requirements for individuals with vocational training in all
federal states is aimed at facilitating this objective (KMK, 2009). Since this resolution by
the Conference of the Ministers of Education in 2009, there has been an increase in college
enrollment of non-traditional students - those with vocational qualifications: in 1993, 1,177
individuals enrolled based on vocational qualifications, while in 2013 this figure rose to 13,215
(Federal Statistical Office, 2015b). However, in relative terms this increase remains small,
corresponding to 0.4 percent of all first semester students in 1993 and to 2.7 percent in
2013'. A key factor underlying the low relative take-up of this new pathway to college could
be limited labor market returns. This paper attempts to test this hypothesis, by estimating
labor market returns to college education based on vocational qualifications?. In particular,
T analyze the effect of college enrollment on non-traditional student employment probability,
job quality, and earnings.

This study is closely related to the literature on labor market effects of college education
for non-traditional students, i.e. individuals that enter college based on vocational qualifica-
tions and further qualification, rather than the regular college entrance certificate (Schuetze
& Slowey, 2002).To date, the economics literature has focused on the returns to studying for
mature students, i.e. individuals that are older than the main student body. For example, a
series of studies in Nordic countries compare the outcomes of mature students to individuals
that never take up studies. Héllsten (2012) asks: “Is it ever too late to study?”. Using
Swedish administrative data, he finds large significant positive effects on the employment
rate and income for those that enroll in tertiary education. Also using Swedish adminis-
trative data, Stenberg et al. (2014) find positive wage effects of taking school-level classes
between ages 42-55 for women, but no wage effects for men. Finally, Bockerman et al. (2015),
in a study most comparable, reveal significant positive returns to finishing a postsecondary
vocational training degree in Finland.

In a broader sense, this study fits in the literature on the returns to life-long learning - such
as the training literature, which focuses on the returns to short-term training interventions.

For instance, contributions using a comparison group approach find insignificant wage returns

"For comparison, about 462000 individuals aged 20-30 were in the German labor market in 2013 that had
completed a substantial further training and of whom many would therefore vocationally qualify for college
studies (Federal Statistical Office, 2015a).

*College refers to all tertiary education institutions that traditionally require a form of the German high
school leaving certificate, the so-called Abitur, i.e. universities, universities of applied sciences, and university of
cooperative education.



to further training in the Netherlands (Leuven & Qosterbeek, 2008) and in Germany (Gaorlitz,
2011). This suggests that the overall empirical evidence on the returns to life-long learning
is still mixed.

T contribute to the ongoing discussion of whether life-long learning renders significant
labor market benefits to the individual. More specifically, I focus on vocationally qualified
students: a group of non-traditional students who are not only older than traditional col-
lege students, but also face higher entry barriers to college education because they do not
possess the formal entry requirement. This type of non-traditional student is discussed in
the sociology and education literatures. Specifically, these disciplines examine college access
possibilities for individuals with vocational training, how they change over time (Scholz,
1995; Dahm, Kamm, Kerst, Otto, & Wolter, 2013) and compare pathways across countries
(Schuetze & Slowey, 2002). In addition, these fields provide qualitative evidence on the mo-
tivation of individuals who enroll or attempt to enroll in college based on vocational training
(Wolter, 1991; Kamm & Otto, 2013). However, to the best of my knowledge, there has been
no control group-based quantitative analysis aimed at determining the returns to college
education for vocationally trained students.

Using the adult cohort of the National Educational Panel Study linked to administrative
wage information, T employ a selection on observables design. T use propensity score adjusted
regressions with different treatment and control group definitions. Version 1 splits the
control group into those with an average vocational training-based career and a subgroup
of the former which have participated in substantial further vocational training. Version 2
divides the treated into early enrollees, those who enroll in college within 3.5 years and late
enrollees, who enroll any time after 3.5 years. These different definitions allow to control for
the diverse levels of motivation of individuals to participate in life-long learning.

Findings suggest that there are large opportunity costs attached to enrolling in university
based on vocational qualifications. Initially, individuals who enroll in college have a lower
employment probability than individuals that do not enroll. For instance, treated individuals
are up to 45 percent less likely to be employed 3.5 years after finishing vocational training
than those that continue with a vocational training-based career. However, this difference
is temporary, and disappears after about ten years when most treated individuals are no
longer enrolled in college. Furthermore, the individuals that enroll soon after finishing their
vocational training have similar job stability as those that continue with their vocational
training-based career. After enrolling in college, individuals score on average 34 points
higher on the Magnitude Prestige Scale, that spans from 20 to 186.8, than those who do
not enroll. While all individuals experience higher daily wages on average after enrolling in
college, treated individuals on average break-even 23 years after finishing vocational training.

The exact increase in cumulative life-time earnings due to enrolling in college is varies vastly



across individuals. Hence, recouping the forgone earnings of enrolling in college is a lengthy
and risky process.

The remainder of this paper is structured as follows: section 2 describes the institutional
set-up and the data, section 3 discusses the empirical strategy, section 4 presents the results

and section 5 concludes.

2 Foundations for the analysis

2.1 Institutional setting

In West Germany in the 1980s and 1990s, 20 percent to 29 percent of an age cohort were
enrolled in tertiary education (Federal Statistical Office, 2015b). There are three different
paths to enter college in Germany which are summarized in Figure 1. Passing the Abitur,
Germany’s school exit exam after higher secondary education, in continuous schooling is the
most common way to enter college. About 91 percent of all first year students took this
“first educational path” in 1993%. The second way to college is passing a form of Abitur
discontinuously at an evening school or similar institution, which is done by about 5 percent
of all first year students in 1993.

The “third educational path” enables students to access college based on vocational qual-
ifications without any form of Abitur (Dahm et al., 2013; Teichler & Wolter, 2004). This
access mode became more available in the 1970s and 1980s. Until 2009 the exact regulations
varied by Bundesland. For instance, in Lower Saxony and North-Rhein Westphalia individ-
uals needed to pass a college entry exam (Dahm et al., 2013; Freitag, 2012), while Bremen,
Schleswig-Holstein, Berlin and Hamburg offered a trial study phase (Wolter, 1991). In 2009,
the Conference of the Ministers of Education (KMK) passed a resolution to harmonize college

entry requirements for vocationally trained in all Bundesldnder (KMK, 2009).

2.2 Data

The analysis uses the NEPS-SC6-ADIAB. This consists of the adult cohort of the National
Education Panel Study (NEPS, Starting Cohort 6), which is a panel study on educational,
occupational, and family formation processes (Blossfeld et al., 2011). The adult cohort covers
detailed life course information from birth to adult life for 17,137 individuals born between
1944 and 1986. In addition, to the retrospective information the panel now consists of five
waves covering current employment and educational activities.

The survey data are supplemented with administrative earnings data from the Sample

of Integrated Labour Market Biographies (STAB) which covers the time period 1975-2010

3These percentages are based on the Hochschulstatistik (H201) of the Federal Statistical Office (2015b) and
are the earliest available. The definition of the third educational path is the same as Wolter et al. (2014) (p.18).



Figure 1: Educational paths to college in Germany
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Source: Own illustration based on Kamm and Otto (2014).

for West Germany, if the survey participants agreed to record linkage and were identified in
the data. 90 percent of all NEPS-Participants agreed to data-linkage and the records were
retrievable in the SIAB. In total, 74 percent of all survey participants were linkable to the
administrative data (Antoni & Eberle, 2015). Individuals that could not be linked either
did not agree to record linkage, were not identifiable in the data with the record linkage
variables (name, birthdate, gender and address), are self-employed or in public service and
hence not registered with a social security number. The SIAB provides top-coded daily
wages; therefore, T apply the routine suggested by Reichelt (2015) to impute the full daily
earnings at the upper end of the distribution®.

In line with the research question, the sample focuses on individuals who did not obtain
a form of Abitur. Individuals that do not indicate a school degree, have inconsistencies in

their educational path or that do not have a vocational education spell are omitted from the

4Reichelt (2015) proposes to predict wages above the top-coded income level based on interval regressions with
the following covariates: schooling, age, sex, 3-digit occupations, job position, size of firm, as well as an East
Germany indicator.



analysis®. T concentrate on West Germans since prior to the reunification the educational
paths to tertiary education were different in East Germany (Lischka, 1991). The final sample
has 5,774 observations. The treatment variable in its general form is defined as an individual
that indicates enrolling in college based on vocational qualification or that is observed in
the data as enrolling in college without having a form of Abitur. The sample includes 163

treated observations.

3 Preparing the Analysis

3.1 Method

I assess the effect of enrolling in college education based on vocational qualifications using
propensity score-adjusted regressions and different control groups®. Thus, T rely on the
potential outcomes framework (Rubin, 1974), where ideally, one compares the potential
outcome of the treated when treated (y”) and when not treated (y“). However, individuals
are not observable in both states. Therefore, in order to estimate the average treatment effect
on the treated (ATT) I turn to a selection on observables design to construct an adequate
control group: propensity score matching combined with regression models. I use the weights
estimated by the best-performing matching algorithm to adjust the regression.

Formally the estimates for the average treatment effect on the treated read:
BT (X'WX) ' X'Wy. Where the weight matrix W consists of the weights obtained from
the propensity score matching for all control observations as the off-diagonal elements and of
elements with the value 1 for all treated observations as the diagonal”. Standard errors are
clustered at the Bundesland and vocational decade level since within these groups one can
expect correlation®. All in all, this approach classifies as doubly-robust since any imbalances
that remain after propensity score matching may be addressed by the covariates used in the
regression model (Stuart, 2010; Bang & Robins, 2005).

T define different versions of the treatment and control group which are summarized in
Table 1. In wversion 1 the treated individuals enroll in college based on vocational qualifi-

cations some time after finishing their vocational training?. In version 1 there are 2 types

®The categories of inconsistencies are: being younger than 11 at a Hauptschulabschluss or higher, being younger
than 12 at a Mittlere Reife, being younger than 14 when starting vocational training, being younger than 20
when obtaining a Meister, younger than 20 when finishing a college degree, enrolling in tertiary education 6
months before finishing secondary school or prior to finishing vocational education. Furthermore, I do not include
individuals in the sample that are 40 years or older when starting a college degree since one cannot observe enough
labor market episodes after the treatment.

S All studies on related aspects in Nordic countries mentioned in the introduction also rely on propensity score
methods.

"This weighting approach is implemented in other recent applications which also make use of the propensity
score: Schmitz and Westphal (2015) and Marcus (2014).

fThere are 44 clusters.

9The way that individuals enter college may have been different over time and across Germany’s federal states



of control groups. Control group 1 consists of individuals that have a vocational degree and
never enroll in tertiary education; these represent the labor market outcomes of an average
vocational training-based career. Control group 2, a subgroup of the former, includes indi-
viduals that have participated in substantial further vocational education e.g. by doing a
master craftsman, a technician course or a course at the Chambre of Industry and Commerce
(THK). This group has demonstrated motivation to enhance their skills within the vocational
track, and therefore are likely to resemble those that decide to enroll in college education
more than the average worker that pursues a vocational training-based career. By comparing
the treatment group to individuals who pursue a different but comparable further training
strategy I implicitly control for motivation, a trait that is usually unobserved.

Version 2 adopts a dynamic perspective by stratifying the treatment into early enrollees,
those that enroll within 3.5 years after finishing vocational training and late enrollees, those
who enroll later than 3.5 years after their first vocational training. Early and late enrollees
each constitute about half of the treatment group. The control group for the early and
late enrollees corresponds to control group 1 of version 1, i.e. those that continue with
an average vocational training-based career. The disaggregation of the treatment group in
version 2 allows to implicitly capture motivation and determination of individuals, which is

also an unobservable trait.

Table 1: Treatment and control group definitions

Version Treatment definition Control group definition

Version 1 Enrolling in college based on vo- Control group 1: average vo-
cational qualifications after fin- cational training-based career.
ishing vocational training Control group 2: completed ad-

ditional vocational training (e.g.
Master craftsman)

Version 2 Early and late enrollees (i.e. en- Control group 1.
rolling within 3.5 years after fin-
ishing vocational training or en-
rolling later)

Propensity score matching assumes that the selection into treatment can be captured
by observable characteristics. This is known as the conditional independence assumption
(CIA). In addition, there must be overlap in the propensity scores of the treated and the
control group (Caliendo & Kopeinig, 2008; Stuart, 2010). As illustrated in Figure 2, T
match on pre-treatment and predetermined outcomes. Table 2 summarizes these variables.

Matching only on variables in the pre-treatment period ensures that I rely on pre-determined

(Bundesldnder). Prior to the KMK resolution in 2009 the college entry requirements for those without an Abitur
were very diverse: ranging from having a vocational training degree and some work experience to passing a college
entry exam. While I can control for the time aspect, I will not be able disentangle the different paths to college;
however, I do include Bundesland fixed-effects.



characteristics. In version 1 and for the early enrollees of version 2 the pre-treatment period
ends with finishing vocational training. For the late enrollees of version 2 the pre-treatment
period extends until 3.5 years after completing vocational training, making it possible to
include pre-treatment outcomes into the matching process. T then compare the outcomes
(employment probability, job quality and stability, and life-time earnings) manifested in
the post-treatment period, i.e. after a college enrollment of the treatment group and after
the same time period elapsed for the control group. For example, T take the difference in
the number of months spent in employment or self-employment 60 months after completing

vocational training (t+60).

Figure 2: Empirical strategy

Time (months) t t+60 t+120 t+180 t+240 t+360
control group 1 labor market
Lower
secon- vocational Meister or similar higher
control group 2 dary training vocational degree labor market

School

tertiary enrollment labor market

treatment group

1 T
Pre-treatment period Post-treatment
period

Source: Own illustration.

The conditional independence assumption requires a careful selection of the covariates
(Caliendo & Kopeinig, 2008; Stuart, 2010). More specifically, one needs to observe all the
factors that influence enrolling in college education and that could potentially also influence
future labor market outcomes. In other words, it is important to understand what drives the
self-selection into college education. In the following, I consider both theoretical considera-
tions and previous empirical studies to guide my choice of covariates. Table 2 summarizes
these aspects and lists the variables available in the data that capture them best.

First, the anticipated private returns may lead an individual to enrolling in college based
on vocational credentials. These returns can depend on the occupational field in which the
individual completed his/her apprenticeship. For instance, Héllsten (2012) notes that in
Sweden mature students that enroll in college education have jobs of lower occupational

status. Therefore, I include occupational segments (Matthes et al., 2008) 0.

%These occupational segments are characterized by easy mobility within an occupation segment and therefore
represent more homogeneous occupation groups than alternative occupational classifications such as the ISCO
code which specifies each occupation with different levels of detail. T further aggregate the occupational segments
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Table 2: Selection into

college education and variables available in the data

Potential confounder
Motivation
Difference
horts
Ability

across co-

Occupation

Difference by gender
Labor market experi-
ence prior to enrolling

Aspiration
Socioeconomic  back-
ground

Firm that motivates
employee

Different access modes
Labor demand side

Variables available in the data
different control groups, age at vocational degree
Decade of vocational training completion

Age (at finishing school degree), highest school level
achieved, final school grade

Occupation of apprenticeship

Control for gender

Months spent in employment and unemployment,
number of jobs (available for the late enrollees of ver-
sion 2 only)

Difference to highest level of education of parents, mi-
gration background, gender

ISEI of father & mother

Firm size of vocational training firm (if it was a dual
apprenticeship)

Bundesland fixed effects

Regional unemployment rate when individual finishes

vocational degree

Besides the potential pay off, the individual also makes a personal judgment about effort
and costs that accompanies enrolling in college education, which can be driven by unobserv-
able factors such as motivation, ability and aspiration. I account for these factors with the
help of the different control and treatment group definitions as specified above. In addition,
I include the school type, age at completion of school and vocational training, as well as
school leaving grades if available. Furthermore, the individual may also consider the local
labor market conditions which is why T include the Bundesland unemployment rates at the
time the individual finishes vocational training.

Qualitative and quantitative evidence from sociology and education research in Germany
provide additional insights into what drives this self-selection. Kamm and Otto (2013)
suggest that motivation differs across different cohorts: While up to the 1980s enrolling in
college education is seen as a personal challenge, aspects such as the labor market conditions
and the wish to advance professionally as well as achieving higher earnings levels gain more
importance from the 1990s onwards. Thus, in order to capture these and other differences
across cohorts I include indicator variables for the decade in which the individual finishes
his/ her vocational training.

As in all education decisions, the socioeconomic background of individuals plays a role.

For example, case studies of non-traditional students in Lower Saxony reveal that individ-

to nine different values: metal producer/processor, electronics, construction/interior construction, catering, sales,
office/ management, care, medical occupations, others.
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uals who enroll in tertiary education have a medium-level school degree and often did not
continue with further schooling due to the family’s limited academic background (Wolter,
1991; Kirchhoff, 1991). Conversely, evidence from Sweden suggests that mature college stu-
dents come from more privileged social backgrounds than individuals that do not enroll
in college (Hallsten, 2012). Furthermore, parental education or occupation may serve as
a reference point for the individual (Black et al., 2009). Therefore, I include the Interna-
tional Socio-Economic Index of Occupational Status (ISEI) of both parents. The ISEI is
constructed using both education and occupational information (Ganzeboom, de Graaf, &
Treiman, 1992) which sets it apart from other constructed indexes, such as the Standard
International Occupational Prestige Scale (SIOPS), that are solely based on the occupation.
Moreover, I construct a variable that indicates whether the individual has so far attained a
lower, equivalent or higher level of education than that of the highest educated parent.

An additional push factor could be the current firm incentivizing college education. To
capture this and other firm-related factors I include firm size of the vocational training firm
if the individual participated in a dual training. Further international empirical economic
literature suggests that the probability to enroll in adult education varies by gender (Jepsen
& Montgomery, 2012; Stenberg et al., 2014). For this reason I control for gender in all

specifications.

3.2 Matching quality and descriptive statistics

All variables mentioned in Table 2 enter into the propensity score estimation. T also include
interactions or higher order terms of these variables when it improves balance!!. Since there
is no consensus in the literature which matching algorithm performs best from a method-
ological point of view, I explore different algorithms to empirically determine the one that
balances the covariates best. Notably, I run balancing tests on versions of nearest neighbor
caliper matching, kernel matching and radius matching'2. Caliper, radius or bandwidth vary
between 0.25 and 0.05 of a standard deviation of the estimated propensity score. The results
of this assessment are presented in Tables 3 to 6.

For each of my versions nearest neighbor matching is the best performing matching algo-
rithm. I choose the number of nearest neighbors and the caliper which minimize the mean
standardized difference, formally written as Mean Bias (after matching)= 100 WM
(Caliendo & Kopeinig, 2008; Stuart, 2010). All standardized differences are below five per-
cent, which is the required benchmark indicated in the literature (Caliendo & Kopeinig,
2008). Given the results of this assessment I use a 1:35 nearest neighbor matching with

caliper .0064 for version 1, control group 1, a 1:35 nearest neighbor matching with caliper

'1See Tables 11 to 12 in the appendix for the marginal effects of final specification for each of my versions.
T also considered dynamic matching such as proposed by Fredriksson and Johansson (2008); however, due to
the limited number of treated observations I did not implement this procedure.

12



.0463 for version 1, control group 2, a 1:30 nearest neighbor matching with caliper .0263 for
the early enrollees of version 2 and a 1:40 nearest neighbor matching with caliper .0145 for
the late enrollees of version 2.

Tables 7 and 10 report the before and after matching descriptive statistics for the different
versions of the control and treatment group. Prior to matching the individuals of the control
group differ substantially from the treated individuals. Except for control group 2 of version
1, individuals that enroll in college are much more likely to be male than their counterparts
from the control group. Corroborating previous empirical research results, the socio-economic
background of the treatment group is elevated: the parents of treated individuals dispose of
higher education and a higher occupational status as measured by the ISEI. While individuals
in the treatment group are much more likely to have a more advanced school degree, i.e.
“Mittlere Reife” than individuals of the control group, they are less likely to have already
attained the same level of education as their parents at the end of their vocational training.

Furthermore, a higher share of treated individuals receive vocational training in occu-
pation segments such as metal producing, electronics, and construction than those of the
control group. The treated individuals complete their vocational training in larger firms and
in regions with lower unemployment rates than their counterparts from the control group.
Furthermore, Table 10 indicates that late enrollees report fewer months in unemployment
during the 3.5 years after vocational training and also show fewer job changes than the
control group.

Most of the covariate imbalances can be eliminated by the propensity score matching and
for most covariates the standardized difference also reaches levels below 5 percent. However,
a few covariate imbalances remain. As noted above, the doubly-robust method, in which
the weighted regression controls for the same covariates as used in the propensity score
calculation, can deal with these imbalances.

Finally, overlap is sufficient as Figures 3 and 4 display. Even though the control group’s
propensity scores are left-skewed, there are still enough observations to match to the treat-
ment group.

For a better understanding of the treatment I present some additional summary statistics.
As explained in 3.1, I define treatment as enrolling in college some time after finishing
vocational training in version 1 and as enrolling within or after 3.5 years after finishing
vocational training. This means that the exact timing of treatment varies by individual. For
version 1 the treatment period spans from immediately after finishing vocational training
until 20.5 years after finishing vocational training. As Figure 5 illustrates 50 percent of the
treated individuals enroll in college 43 months after finishing vocational training; 75 percent
after 90 months. In the sample all individuals indicate that they finish their studies. The

median vocationally qualified student completes his/her college education 84 months after

13
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Figure 6: Cumulative distribution treatment timing
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finishing vocational training. After 132 months 75 percent have completed their college
education.

Figure 6 provides the cumulative distributions of treatment timing for version 2, i.e. for
early and late enrollees separately. Half of all early enrollees enroll within 25 months and
terminate college studies within 64 months after finishing vocational training; 75 percent of
the early enrollees begin within 34 months and end their college studies within 76 months
after finishing vocational training. For late enrollees the treatment time period is more spread
out: half enroll within 8 months and finish within 130; while 75 percent enroll within 137

months and finish their studies within 174 months after graduating from vocational training.

4 Results

T now discuss the estimated average treatment effects on the treated (ATT) for the employ-
ment probability and labor market experience as well as several outcome variables on job
quality such as tenure, job stability, full-time status, job prestige, and earnings. The analysis
uses a time-window of six months; this allows for some smoothing in the estimates while still
regularly capturing changes in labor market status. The observation period covers 30 years
after the month the individual finishes his/ her vocational training '®.

The ATT for the probability of being employed or self-employed displays a clear pattern.
Comparing the treated to the control group 1 and 2 in the static set-up one observes some
lock-in during the nine years after finishing vocational training of those who attend college
(Figure 7). A large share of treated individuals withdraw from the labor market: after 3.5

years treated individuals are 45 percent less likely to be employed or self-employed than those

3Qnly for the 1950/60s and 1970s vocational training cohort, the oldest in the sample, could one observe the
labor market outcomes for longer than 30 years. However, I am interested in an average effect; therefore, I limit
the observation period to ensure a reasonable amount of treated and control group observations for each point in
the labor market history time line.



who pursue an average vocational training-based career (control group 1) and 43 percent less
likely to be employed or self-employed than individuals that engage in further training at
the vocational level (control group 2).

After this initial phase, those who enroll in college are slightly more likely to be em-
ployed or self-employed than control group 1. However, they do not have higher employment
probabilities compared to individuals of control group 2 since these point estimates only spo-
radically reach statistically significant levels. This suggests that college education results in
similar employment levels as participating in further education on the vocational track, e.g.
completing a master craftsman. The point estimates, when comparing the treated to control
group 1, are slightly higher than compared to control group 2; yet, there are no statistical
differences between the two treatment effects.

Early enrollees in version 2 (Figure 7) withdraw from the labor market even more strongly
than the estimates of version 1 suggest. They are 67 percent less likely to be employed 3.5
years after finishing vocational training than the control group. However, they also re-enter
the labor market more quickly. After about 7.5 years they are as likely to be employed as
the control group. For the late enrollees the lock-in effect is delayed and longer, but much
less profound. A finding, which may be influenced by the large variation in treatment timing
of the late enrollees (see 6). In the pre-treatment period, they do not differ from the control
group. 4.5 years after finishing vocational training they are 26 percent less likely to be
employed or self-employed than their counterparts in the control group. After this period,
there is no difference in the employment or self-employment probability between the late
enrollees and the control group and between the two treatment groups. Overall, the results
on the employment probability hint at large opportunity costs, since while the treated enroll
in college the control group continues their vocational training-based career.

Labor market experience, tenure, and job changes are discussed in the wage growth
literature since they facilitate on-the job and between job wage increases. For instance,
Dustmann and Meghir (2005) find that for skilled workers experience and firm tenure often
yield higher wages since firms value the general and firm-specific human capital which is
likely to increase worker productivity. Job changes may indicate that the worker is searching
for a better match. Altogether, experience, tenure and the number of job changes shed light
on the job stability over a career.

After enrolling in college the treatment group has less labor market experience than
any control group (Figure 8). For version 1, the labor market experience of the treated
individuals drops almost linearly within ten years after finishing vocational training and
only slowly increases at the end of the observation period. The gap of maximum 26 months
amounts to approximately half of the time which individuals spent enrolled hinting at the

opportunity costs of enrolling. This especially applies to the early enrollees, they have up
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to 33 percent (33 months) lower labor market experience than the control group ten years
after finishing vocational training. Towards the end of the observation period the difference
in labor market experience between early enrollees and the control group decreases but still
remains significantly negative. Note however, these are not complete careers; individuals may
overcome this gap in labor market experience later in their career, for instance by retiring
later.

While the treatment group displays a lower tenure than control group 1 starting five years
after finishing vocational training, the point estimates compared to control group 2 hardly
reach significant levels (Figure 9). This indicates that participating in college education
does not cause lower tenure when comparing the treated to individuals that participate in a
form of substantial further vocational education (control group 2). This indicates that the
treated individuals and control group 2 have lower tenure than those that continue with an
average career based on vocational training. The maximum difference between the two point
estimates for the two control groups is about 20 months. At the same time, the share of job
changes among the treatment group or control group 2 is not significantly higher (Figure
10). Therefore, the difference in the effect on tenure between the estimates for control group
1 and control group 2 most likely corresponds to the period in which the individuals are not
available for the labor market, because they are enrolled in college or a further education
scheme.

The pattern is slightly different when distinguishing between early and late enrollees.
Early enrollees experience a drop in tenure in the period after treatment, but catch up to the
control group in the course of 16 years after finishing vocational training. Late enrollees, on
the other hand, fall back starting 8.5 years after vocational training and never again come
close to the tenure levels of the control group during the observation period. As Figure
10 shows, late enrollees have a much lower job stability. Compared to the control group
they have held 26 percent more jobs about 30 years after finishing vocational training and
11 percent more compared to the early enrollees, which do not significantly differ from the
control group. In addition, late enrollees have lower tenure than the control group and the
early enrollees because they change jobs more often. For instances, after 18.5 years after
finishing vocational training they have 109 months (30 percent) less tenure than the control
group.

In general, there are no strong effects of enrolling in college based on vocational qual-
ifications with respect to the probability of being employed full-time conditional on being
employed (Figure 11). Only briefly during the first five years after finishing vocational train-
ing do the treated have a lower probability of being employed full-time. For instance, the
early enrollees are 26 percentage points more likely to be employed part-time if they are em-

ployed. This is a reasonable finding since during the treatment period individuals are likely
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to combine part-time work with studying. However, after this initial phase no statistically
significant differences remain between the early enrollees and the control group.

In addition to experience, tenure and job stability, I assess whether enrolling in college
has an effect on job prestige, as measured by the Magnitude-Prestige-Scale (MPS)!4. The
MPS measures the reputation of an occupation in Germany and thus captures the degree
of social status associated with a certain occupation. The MPS is constructed by a survey
which asks individuals to indicate what reputation they associate with certain occupations
listed in the International Standard Classification of Occupations (ISCO) (Wegener, 1988).
Tt spans from 20, for construction and maintenance laborers, to 186.8, for judges, (Wegener,
1988). In 2004 the mean MPS for West Germany was 61.9 for men and 62.95 for women
(Wirth & Frietsch, 2001).

After the initial lock-in phase, one observes a sharp increase in the job prestige. Ten years
after finishing vocational training, treated individuals have between 24 and 31 points higher
MPS scores than their counterparts in control group 1 and between 18 and 26 points than
their counterparts control group 2 (Figure 12)®. This means that individuals who enroll in
college education attain more prestigious jobs as measured by the MPS. Early enrollees mimic
the development of the overall results albeit reaching higher prestigious occupations more
quickly. Late enrollees also experience an increase in job quality as measured by the MPS
compared to the control group; however, it is slower than that of early enrollees initially.
Only 12.5 years after finishing vocational training do late enrollees reach about the same
occupational prestige level as the early enrollees. This slower catching up to the level of the
early enrollees may partly be due to the prolonged treatment timing of the late enrollees
documented in Figure 6.

The average treatment effects on earnings are summarized in Figures 13 and 14'6. During
the lock-in phase discussed above the monthly earnings of the treated are up to 36 percent
lower than those of the control group. This means, that during the time of enrollment
individuals forgo earnings. However, after about 14 years they break even and after 28 years
they earn about 990 Euros (50 percent) more per month than the control group'”. The

forgone earnings at the time of the enrollment are also visible in the cumulative life-time

14T use the MPS since this is a national measure and therefore captures the German occupational landscape,
whereas other measures of occupational prestige such as the socioeconomic index of occupational status (SIOPS)
are constructed using internationals scales (Christoph, 2005)

5In comparison, a 10 point difference corresponds to the prestige difference between mail carrier and sorting
clerks (MPS of 45.1) and waiters, waitresses and bartenders (MPS of 55.4), a 20 point difference to electronics
mechanics and servicers (MPS of 65.4) and a 30 point difference to companions and valets (MPS of 75.7) (Geis,
2011; Wegener, 1988).

"SNote that for earnings I do not distinguish between control group 1 and 2. SIAB only records individuals
that are employed and not self-employed which many individuals with further vocational degrees (control group
2) are. Therefore, the earnings recorded in SIAB for control group 2 would represent a very selected group biasing
the ATT estimates.

"Rarnings are deflated to 2015 prices using the consumer price index supplied by the Federal Statistical Office
(2015¢).
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earnings. After about 23 years those who enrolled in college break even and recoup the
opportunity costs (Figure 14). At the end of the observation period the treated have on
average 43 percent higher cumulative life-time earnings. Given the wide confidence intervals
the individual outcome may deviate considerably from this value.

There are differences according the timing of enrolling in college'®. Initially, early en-
rollees experience a deep drop in monthly wages of up to 75 percent compared to those
who continue with a vocational training-based career. This is inline with their large drop
in the probability of being employed during the early phase of their career. As their career
progresses they earn up to 58 percent more per month than the control group. The drop in
monthly wages is lower for late enrollees. They earn up to 41 percent less than the control
group while being enrolled and after enrolling in college they earn at most 37 percent more
than those who did not enroll in college. Early enrollees (Figure 14) outperform the control
group in terms of cumulative earnings after 24.5 years after finishing vocational training.
Late enrollees, on the other hand, do not achieve a statistically significant surplus in cumu-
lative life-time earnings due to college. This means that on average enrolling in college based
on vocational qualifications does not pay off for late enrollees.

These results suggest that enrolling in college based on vocational training can pay off
monetarily when enrolling soon after finishing vocational training. Note, however, that the
confidence intervals on the cumulative earnings are particularly wide, hinting at a large
variance in the individual outcome. Put differently, opportunity costs of enrolling in college
based on vocational qualifications can be large and individuals face some risk in realizing
higher earnings after the treatment.

However, for most individuals these do not represent complete labor market histories.
For older cohorts this is because the observation period only spans over 30 years; for younger
cohorts this may be because their career is still ongoing. Therefore, I consider the results as
a momentary snapshot. For wages and earnings this means, that some individuals may still
break even and may exceed the life-time earnings of the control groups after the observation

period ends. The same applies to the other outcomes examined in this paper.

5 Conclusion

The key focus of this paper is to estimate labor market returns to college enrollment under
vocational qualifications. Using the National Educational Panel Study, I identify individuals

who took this path in the past and compare them to different control groups. In order to

"8 There is evidence that the early and late enrollees have different probabilities of being matched to the ad-
ministrative earnings data. While early enrollees have a higher probability than the control group to have an
entry for a particular month in STAB, given that they indicate being employed in the NEPS, late enrollees have a
lower probability of having a record in the SIAB for a month, for which they indicate employment in NEPS. This
means that the ATT results can be biased upwards for the early enrollees and downward for the late enrollees.
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calculate the associated labor market returns, T use propensity score adjusted regressions,
each with different treatment and control group definitions. Version 1 splits the control group
into those with an average vocational training-based career (control group 1) and those who
participate in substantial further vocational training (control group 2) - a subgroup of the
former. Version 2 divides the treated into early enrollees, those who enroll in college within
3.5 years, and late enrollees, who enroll any time after 3.5 years.

All in all, labor market returns vary over an individual career, tending to more positive
results as the career progresses. During the first ten years after finishing vocational training,
individuals who enroll in college experience lower employment probability; yet, in the long-
run they exhibit similar employment levels as the control groups. Furthermore, labor market
returns differ depending on the treatment and control group definition. While all treated
individuals show lower labor market experience and tenure than the control groups within
30 years after finishing vocational training, only late enrollees have higher job instability
than the control group. All treated individuals record higher job prestige scores than those
in the control groups and all treated attain higher monthly wages some time after enrolling
in college. Yet, their break-even point happens at different times: compared to those that
remain in a vocational training-based career, individuals who enroll in college earn higher
monthly wages on average after 14 years, with early enrollees reaching this differential after
12 years and late enrollees after 18 years. On average enrollees record positive returns in
terms of cumulative life-time earnings 23 years after finishing vocational training, albeit with
a high degree of uncertainty. This indicates that recouping the opportunity costs of enrolling
in college is a lengthy and risky process.

These results suggest that opening colleges to the vocationally qualified, a group which
usually does not have access to college in Germany but that policymakers now encourage
to become college students, can provide labor market benefits to the individuals. However,
these benefits are more likely to occur when individuals enroll during their early career; even

then they materialize only late in a career and with a high degree of uncertainty.
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6 Appendix

Table 3: Matching quality for version 1 control group 1

Matching algorithm Mean bias after # treated # controls
matching

One-to-one matching 9.27 161 144
1:30 matching (caliper .01600) 3.07 161 1931
1:30 matching (caliper .01281) 2.80 161 1929
1:30 matching (caliper .0064) 2.69 158 1927
1:30 matching (caliper .0032) 3.09 154 1909
1:35 matching (caliper .01600) 2.88 161 2103
1:35 matching (caliper .01281) 2.65 161 2101
1:35 matching (caliper .0064) 2.53 158 2099
1:35 matching (caliper .0032) 2.96 154 2081
1:40 matching (caliper .01600) 2.88 161 2264
1:40 matching (caliper .01281) 2.65 161 2262
1:40 matching (caliper .0064) 2.57 158 2260
1:40 matching (caliper .0032) 3.02 154 2242
Kernel (bandwidth .01600) 3.95 161 5523
Kernel (bandwidth .01281) 3.67 161 5523
Kernel (bandwidth .0064) 3.16 161 5523
Kernel (bandwidth .0032) 3.19 161 5523
Radius (caliper .01600) 3.51 161 5521
Radius (caliper .01281) 3.01 161 5519
Radius (caliper .0064) 2.78 158 5517
Radius (caliper .0032) 3.10 154 5499

Notes: This table displays the matching quality for version 1 control group 1. Only

observations with propensity scores in the overlap region are included.
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Table 4:

Matching quality version 1 control group 2

Matching algorithm Mean bias after # treated # controls
matching
One-to-one matching 8.00 153 101
1:30 matching (caliper .0578) 3.24 153 482
1:30 matching (caliper .0463) 3.33 153 482
1:30 matching (caliper .0231) 4.10 153 482
1:30 matching (caliper .0116) 4.68 150 482
1:35 matching (caliper .0578) 3.30 153 499
1:35 matching (caliper .0463) 3.31 153 499
1:35 matching (caliper .0231) 4.11 153 499
1:35 matching (caliper .0116) 4.71 150 499
1:40 matching (caliper .0578) 3.32 153 504
1:40 matching (caliper .0463) 3.35 153 504
1:40 matching (caliper .0231) 4.15 153 504
1:40 matching (caliper .0116) 4.71 150 504
Kernel (bandwidth .0578) 3.59 153 729
Kernel (bandwidth .0463) 3.48 153 729
Kernel (bandwidth .0231) 3.57 153 729
Kernel (bandwidth .0116) 4.13 153 729
Radius (caliper .0578) 3.54 153 729
Radius (caliper .0463) 3.53 153 729
Radius (caliper .0231) 4.19 153 729
Radius (caliper .0116) 4.69 150 557

Notes: This table displays the matching quality for version 1 control group 2. Only

observations with propensity scores in the overlap region are included.



Table 5: Matching quality version 2, early enrollees

Matching algorithm Mean bias after # treated # controls
matching
One-to-one matching 11.79 79 68
1:30 matching (caliper .0263) 2.98 79 862
1:30 matching (caliper .0210) 3.21 79 860
1:30 matching (caliper .0105) 4.02 79 843
1:30 matching (caliper .0053) 4.93 79 826
1:35 matching (caliper .0263) 2.99 79 937
1:35 matching (caliper .0210) 3.11 79 935
1:35 matching (caliper .0105) 4.00 79 918
1:35 matching (caliper .0053) 4.83 79 899
1:40 matching (caliper .0263) 2.97 79 1012
1:40 matching (caliper .0210) 3.16 79 1010
1:40 matching (caliper .0105) 3.99 79 993
1:40 matching (caliper .0053) 4.88 79 972
Kernel (bandwidth .0263) 5.66 79 5021
Kernel (bandwidth .0210) 4.86 79 5021
Kernel (bandwidth .0105) 4.05 79 5021
Kernel (bandwidth .0053) 4.29 79 5021
Radius (caliper .0263) 3.86 79 5020
Radius (caliper .0210) 3.86 79 5018
Radius (caliper .0105) 4.28 79 5001
Radius (caliper .0053) 4.70 79 4980

Notes: This table displays the matching quality for version 2, the early enrollees.
Only observations with propensity scores in the overlap region are included.
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Table 6: Matching quality version 2, late enrollees

Matching algorithm Mean bias after # treated # controls
matching

One-to-one matching 7.78 81 79
1:30 matching (caliper .0145) 3.04 81 1446
1:30 matching (caliper .0116) 3.34 81 1445
1:30 matching (caliper .0058) 3.61 81 1437
1:30 matching (caliper .0029) 3.60 81 1399
1:35 matching (caliper .0145) 2.87 81 1585
1:35 matching (caliper .0116) 3.18 81 1584
1:35 matching (caliper .0058) 3.54 81 1577
1:35 matching (caliper .0029) 3.50 81 1537
1:40 matching (caliper .0145) 2.82 81 1708
1:40 matching (caliper .0116) 3.09 81 1707
1:40 matching (caliper .0058) 3.41 81 1700
1:40 matching (caliper .0029) 3.40 81 1660
Kernel (bandwidth .0145) 5.28 81 5429
Kernel (bandwidth .0116) 4.58 81 5429
Kernel (bandwidth .0058) 3.71 81 5429
Kernel (bandwidth .0029) 3.55 81 5429
Radius (caliper .0145) 4.06 81 5425
Radius (caliper .0116) 3.81 81 5424
Radius (caliper .0058) 3.70 81 5417
Radius (caliper .0029) 3.52 81 5377

Notes: This table displays the matching quality for version 2, the late enrollees.

Only observations with propensity scores in the overlap region are included.

27



0€°0 8C'1¢- 760 €10 770 920 €0 €10 soafo[dwd (] Mmo[a(

drysoeorjuaadde Jo oz1s wralg
98°¢- €8 L1°0 €00 [480] 10°0 91°0 €00 Burssiw 103098 [euoryednad()
[4°34 1¢et 9¢°0 g10 €€°0 €10 8¢°0 L1°0 BYI0
L9°C 0g'ce 1¢°0 700 620 60°0 61°0 70°0 [B2IPOIN
869~ 9L°¢- 120 700 61°0 700 810 €0°0 olIe)
6G°¢- 97°0- LE°0 910 9¢°0 ST'0 9¢0 <10 juoumoBewent /om0
88'T- L8°GT- 9¢0 ST'0 070 12°0 ¢e0 ¢T0 sores
08°¢- 88'€C- 910 €00 st 2070 710 00 Burroge))
LLY 67°L 920 200 il 90°0 8¢°0 800 UOIOIISUOD (I0LI03UT)
6L'T (i 760 €10 920 200 ge0 ¥1°0 SOOI}
@y L8L 8¢°0 810 LE°0 LT°0 070 020 10889001d /100mpod [N

Jupw8as uoryednido [RUOIIRIOA

ev0- ¢O'11- 7Ll 16°81 GQL'C g6l €91 16781 judWUIR})E 9UTOP [RUOLYRIOA e 9Ty
69°T- 90°¢¢- ce0 1T°0 6€°0 61°0 T€°0 110 000 /80661
L9°0- 0L'T¢- 070 0z'0 9v0 6¢°0 070 020 S0861T
L0 LC°8 70 9¢'0 97°0 0€'0 7o 920 S0L6T
0z'1T 00°G¥ 090 €70 [44 €20 090 770 09 /S0S61

Sururer) [eUOTIEI0A JO 9PRIDI(]

621 89" 770 GL0 4t LL°0 7970 ¥L0 Teak [00TPs e payeadoy]

0¢°0 [43] €70 jall 170 1¢°0 €70 frall] 1eak [ooyps e jeadoar jou piq
9% 06°€e- L¥'0 ee0 090 av0 L¥°0 7€0 opeiId [007ds Fuissiy
69°0- 81°G- 61°0 700 1¢°0 <00 61°0 700 0'6-9°¢
g1'9 9¢'9 [440] [44ll] 170 [44ll] €70 rall] 7'€-€
LUV ¢e'te 870 LE°0 €70 rall] 870 ge0 6'CC
GCv- I8¢ ¢1'o 00 [480] 10°0 v1°0 0’0 6’11

opeIsd [00T2s [[eIoA()

e 9T'6T [Sié 791 6€°C G6°GT 0z'C 6€°9T 00130P [00TS e 9Ty
04T 91'¥L Gge0 ¢80 090 760 ] 980 OJIY OIININ
04T 9T'¥.L- g0 ST°0 090 9%°0 Ge0 710 SSUUOSqRIUPsSY[0A /-1dney

00130p [00Ts JO odAT,

1¥°0- 09'¥%1- 0¢°0 01°0 9¢°0 e10 0€°0 01°0 punosspeq uoreISIN

YL 004 6¢°0 18°0 090 670 6€°0 80 9leIN

peyojew  patpjyewun as ueIN as uRIN as uedN
serq pozIpIepue)y S[OIJTI0)) PRI\ S[OII0)) PIYDJeUI () poyealy, so[qeLIR\

(T dnod [orymos ‘1 woIsI9 ) SUMD)LT TojJe pue oI0Joq soT)sTie)s aaT)drmso(q L o[qeL,

28



(z)oA+(z)A)g0

Tz

00T =(Sumpyew 199e 10 910Joq) serg ued[\ T dNoIF [0IIUOD ‘T TOTISIOA 10§

Surgojewr 1o3ye pue o10Joq Apjeredos dnoid (010D pue JULUINEdI) O} I0] SOTIsTIR)s Areuruins o) sAe[dsIp o[qe) STYT, :S9j0N

Ly 0-
c8'¢
88°¢-

09°¢
09°¢
¢9€-
11°¢-

¥9°0
6070
0v'e-
¥8°0-

LT°0
€¢'9-
600
e
8L°0
8L'1
9L°¢-
80C
9’
¥9°¢
79°¢

66°L-
96’7
8L'€
1T

yrel-
9476~
yeee

CLET
1L'2e
Ly'ee
0¥'¢e

8¢°0-
[eaea
Ve el-
¥8'8¢

G6'9-
el
G8'aT1-
6E°TT
e
€8°¢
9p"€-
€61
V'L
906
Ge 91

L9°¢
G9'9¢
GL61

8071~

[430)
0¢0
Ly°0

670
6%°0
°Lve
L2'0¢

8770
¥€0
L€°0
Ly'0

750
910
620
9¢°0
61°0
9¢'0
6€°0
L0°0
0€°0
81°0
LT°0

6€°0
Geo
97°0
€70

6602
cro
Geo
[40)

8¢0
8¢0
¥9°9¢
Ge a1

9€°0
€10
L1°0
¥€0

L0
€00
60°0
a1'0
700
200
61°0
00°0
010
€00
€00

6T°0
¥1I'0
6¢°0
Geo

9€°0
810
0r0

[
0<0
06'0¢
€6°LT

8770
170
170
170

970
€T0
Ggeo
0€0
020
¥c'0
6€°0
L0°0
0€°0
qro
170

g0
920
cvo
97°0

€e8¢
910
€9°0
0¢'0

120
0<0
Ve 81
[0

9¢€°0
[4a)
12°0
1270

0€°0
¢c0°0
ST1°0
0T°0
700
900
61°0
0070
0to
c00
10°0

<10
200
[4q
0€0

[4 30
670
970

670
670
€CTC
68°61

8¥°0
€0
L€°0
Ly'0

Y0
¥1°0
6¢°0
Geo
61°0
120
8€0
8070
1€°0
61°0
61°0

LE°0
LE°0
970
€70

8¢1
11°0
8¢0
0€°0

650
6¢°0
38'Ge
9971

9€°0
€10
910
¥€0

L0
c0'0
60°0
¥1I'0
¥0°0
80°0
810
1070
110
¥0°0
¥0°0

91’0
91’0
1€°0
¥¢'0

SUOTYRATIOS(O JO IOqUITN
syuared jo ey) ury) OYIIH
sjuared Jo jey) se awreg
sjuared Jo yey) uey) 1omor|

uoryeonps sjuared o) uostreduo))
Sursstur Ioyjout [HST
Suisstur 1oyye] [4ST
Toyjeq
IO

sjuoxed Jo 1HST

Jursstur ojey]
G°g ueY) dI0UW
G'9-G'¢ UsIMIoq
¢z 0y dn

o7el Juowdojdwoun [RUOIFOY
pue[sepung SurssIy
puelIeeg
elIRARY
BroquIogjIenp) -uopeg
oreurje[RJ-pPuREUIYY
9ssoH
RIRYAISOA -0UI Y YIION
uowaIg]
Auoxeg 1omor|
danquey
U1)S[O-S1MSIYDG

Sururer) [eUOIIBD0A JO pUR[SOPUNY
oz1s ULy SUISSI\
sooforduto oxomr pue )00z
sooforduo 000g-00T
sooforduwo 00T-0T

29



97 €T 1E- €€°0 4N} 770 920 gg0 ¥1°0 soafo[dwd (] Mmo[a(

drysoeorjuaadde Jo oz1s wralg
18'C 8L'€1 g1'0 00 60°0 10°0 91°0 €0°0 Buissiur juowdos [euorednia(y
8C'1L €€°9 8¢°0 81°0 LE°0 910 6€°0 61°0 BYI0
912~ LL°L 61°0 700 [4N0] 0’0 8T1°0 €0°0 [B9IPOIN
IS 1€'T ¢ro 00 €10 c0'0 020 700 olIe)
G6°¢- 16Ty 8¢'0 LT°0 8T°0 €00 g0 ¥1°0 juoumoBewent /om0
€10~ 18°02 ¥€0 €10 <0 L2070 €€°0 €10 sores
8¢ 0 T 6C- 10 00 8¢0 80°0 4Nt 100 Burroge))
vl 96°0 62°0 60°0 8¢°0 80°0 8¢°0 60°0 UOIOIISUOD (I0LI03UT)
a8v LV9- 760 €10 8¢°0 LT°0 9¢°0 ST°0 SOTUOIYIAH
00'¢ 8L¥VE- or'0 61°0 870 9¢°0 070 61°0 10889001d /100mpod [N

Jupw8as uoryednido [RUOIIRIOA

182 161~ o't €L°81 10°¢ AR S 97’1 G681  JudWUIE})E 991F9P [BUOLIEIOA JE 88y
¢6°C 6L°0T- ce0 1T°0 ge0 ¥1°0 ce0 110 000 /80661
19°¢- T0'8¢ [440] €¢'0 Lv'0 €€°0 070 020 S0861T
€€°0- L'l 70 9¢'0 970 6¢'0 970 8¢'0 S0L6T
089 €E' TV 670 070 €70 st 670 070 09 /S0S61

Sururer) [RUOIPEIOA JO OpRID(J

¥9°¢- G9°0- €70 9.0 €70 GL0 €70 9.0 Teak [00TPs e payeadoy]

8% vy 1540 [44ll] 170 [44ll] [440] €20 1eak [ooyps e jeadoar jou piq
€0'T qeLe- 870 ¥€°0 0¢°0 870 870 LE°0 apels [001ds FuIssIj\
QLY 9¢°G- [4all] 00 [44ll] <00 81°0 €0°0 0'6-9°¢
00 9z’ 1540 [44ll] 6€°0 61°0 [440] €20 7'€-€
[444 €1°€T 870 9¢°0 70 92'0 Lv0 €0 6'CC
60°0T c0'L 60°0 10°0 01°0 10°0 v1°0 0’0 6’11

9peI3 [007DS [[BIOA()

T6°1- €81 11°e 791 €V'e ¢ 91 €CT 6€°9T 00130P [00TS e 9Ty
LL°€ 6992 9¢°0 ¢80 090 €90 9¢0 ¢80 OJIY OIININ
LL°€- 69'9.- 9¢0 ST°0 090 L0 9¢°0 ST0 SSUUOSqRIUPsSY[0A /-1dney

00130p [00Ts JO odAT,

168 01'e- LT°0 80°0 1€°0 110 620 60°0 punosspeq uoreISIN

2574 6¢°G- or'0 18°0 9¢°0 780 8¢°0 £€8°0 9leIN

paypyew potpjewrun as e\ as eI\ as ueoyy
serq peoziprepue)y S[019T0)) POYDIRIN S[019U0)) poojRUIU() pojeal], SO[(RLIRA

(g dnoid [orymos ‘1 wotsI9 ) SUMP)LT IojJe pue oI0Joq soT)sTie)s oarydrmsoq 1§ o[qeL,

30



(z)oA+(z)A)g0

Tz

00T =(Sumpyew 199e 10 210Joq) serg UL g dnoid (010D ‘T UOTISIOA 10§

Surgojewr 1o3ye pue o10Joq Apjeredos dnoid (010D pue JULUINEdI) O} I0] SOTIsTIR)s Areuruins o) sAe[dsIp o[qe) STYT, :S9j0N

¥€0
g8
81'8-

Gco-
84T~
61°C
LE'T

66°0
c09-
Y-
8’1l

LT
18°L
€Cce

TGT1-
16°1-
86'6
610
€0
00
10°1
g9

86°L-
(4589
€6°0-
el

9¢"1-
88°¢-
VEe'L

CcL6C
€1'9¢-
78'¢E
0¢'Le

G0
02791~
09°€T-

89°9¢

96°8-
0L
0S¢ ¥T-
06'T
cvo
0T’
9E V-
L9°¢
ye6
8¢l
8L°€T

€8'7¢
ST°0T1
¥0°¢l
9¢'6-

[40)
0¢0
L0

6%°0
6%°0
i8'€C
9¢°0¢

8%°0
9€°0
8¢°0
Ly'0

750
010
620
6€°0
020
€¢0
8¢0
01°0
(430
61°0
€10

LE°0
9¢€°0
L0
€70

667
¢ro
<0
¥€0

09°0
170
0L7¢
€971

ge 0
g1To
L1°0
€€0

L0
10°0
60°0
61°0
700
600
LT°0
10°0
110
¥0°0
00

LT°0
G1'0
€0
¥¢'0

€€0
6¥°0
w0

0
0<°0
G8'0¢
¥6°LT

8770
6€°0
170
4]

970
010
Ggeo
¥€0
61°0
¥c'0
0v°0
G0°0
8¢°0
€ro
60°0

¥co
€€°0
o
70

62
¢ro
09°0
L0

€L0
€50
[4A
L6

L€°0
61°0
0
(44l

0€°0
10°0
ST1°0
¥1I'o
700
900
61°0
0070
800
c00
10°0

90°0
€10
920
6¢°0

[4 30
0S¢0
970

670
670
94°€C
€961

8¥°0
ge0
6€°0
Ly'0

Y0
¥1°0
6¢°0
9¢°0
12°0
8¢°0
6€°0
0070
1€°0
91’0
¢ro

9¢°0
LE°0
970
€70

€41
11°0
8¢0
1€°0

09°0
170
vLve
6C71

¥E0
ANt
810
[430)

9¢'0
c0'0
60°0
G1'0
600
6070
61°0
0070
110
€00
10°0

¢T'o
LT°0
0€°0
¥¢'0

SUOTYRATOS( () JO IoquInN
syuared jo eyl ury) BYIIH
squared Jo jey) se awreg
sjuared Jo yey) uey) Iomor|
uoryeonps sjuared o) uostreduwo))
Sursstur Ioyjour [HST
Suisstur 1oyye] [4ST
Toyjeq
IOION
sjuoxed Jo 1HST
Juisstur ojeyy
G°g ueY) dI0UW
G'9-G'¢ UsIMIoq
¢z 0y dn
o7el Juowdojdwoun [RUOIFOY
pue[sepung SurssIy
puelIeeg
elIRARY
BroquIogjIenp) -uopeg
oreurje[RJ-pPuREUIYY
9ssoH
RIRYAISOA -0UI Y YIION
uowaIg]
Auoxeg 1omor|
danquey
U1)S[O-S1MSIYDG
Sururer) [eUOIIBD0A JO pUR[SOPUNY
oz1s ULy SUISSI\
sooforduto oxomr pue )00z
sooforduo 000g-00T
sooforduwo 00T-0T

31



16°6- LE9T jal 90°0 710 00 [¢all] <G00 Sumquey
1¢°¢ 8%°L- 60°0 10°0 <10 00 110 10°0 UId)S[OH-SIMSI[YIG
Sururer) [RUOIIBIOA JO PUR[SOPUTLY
6270 I8¢ 9¢°0 g1o ge0 ¥1'0 9¢°0 qro 918wy Sulssty
[4AaN 98'€T L€°0 91°0 L2°0 80°0 9€°0 q1'0 soofordure 0w pue )07
1€°0- 6791 97°0 1€°0 <o €¢'0 97'0 0€°0 soadordure ()00z-00T
76'T 60T €70 ¥C0 970 0€0 7970 ¢zc'0 soofordure 00T-0T
vl CL'8T (] ¥1°0 €70 Sral] g0 ¥1°0 soodordure 0T mofaq
drysooryuoadde Jo oz1s LIy
80°0 €001 91°0 €00 110 10°0 91°0 €070 Sursstur yuowdos [ruoredunn ()
9I'c veve 1540 1¢°0 €€°0 [4N] 170 [4all] RELET0]
88'C 0€°9¢- 80°0 10°0 620 60°0 11°0 10°0 [BOTPOIN
66°C el 810 €00 810 700 61°0 700 E2L0)
0.0 206~ €€°0 [ani} LE°0 91°0 €€°0 €10 JuoweBeuew /90
qCv- cE'6¢ €0 [480] 070 1¢°0 0€°0 010 sofes
80'T 1¢61- q1'0 ¢c0'0 tall] 2070 91°0 €0°0 Surtage))
16°0- 7081 ce0 [4N0] 20 90°0 [4S0] 1T°0 UOIONIYSUOD (0LI2}uY)
040 FI'1€ 8¢°0 LT°0 920 2070 8¢0 8T°0 SOOI}
18°¢- 91'1- 8¢0 810 LE€0 LT°0 L€0 910 10ss9001d /1oonpoxd [eoly
Juowdos uoryednido [RUOTYRIOA
08¢ 99°1 791 L6°8T 67'C 6681 Wl €0°61  judwuIe}e 90159P [RUOLIRIOA JR B8y
€11 8¢'1¢- 67°0 6¢°0 0¢°0 0¢°0 67°0 6¢°0 opeId [00yds FuIssI
66°¢ 18- ¥1°0 00 S1°0 €00 91°0 €0°0 0'6-9°¢
9C'¢ €2°9¢C 770 Srall] LE°0 91°0 790 L2870 7'€-€
781~ AR LV0 1€°0 av'0 8¢'0 970 0€°0 6'CC
[{aN L0°0T [480] 10°0 90°0 000 1T°0 10°0 6’11
9peI3 [007DS [[BIOA()
080~ 6G°CT 8T 1291 Gg'T 88°GT a1 6191 00130P [00TS e 9Ty
11°0- L6'TTT 6T°0 96°0 090 760 6T°0 960 OJIY OIININ
11°0 L6 TIT- 61°0 00 090 9%°0 61T°0 700 SSUUOSqRIUPsSY[0A /-1dney
00130p [00Ts JO odAT,
06'¥- ar'8- €0 €10 gg0 ¥1°0 €0 110 punosspeq uoreISIN
€C'e 868 9¢°0 ¢80 090 670 ge0 98°0 9N
peyojew  patpjyewun as ueIN as uRIN as uedN
serq peoziprepue)y S[019T0)) POYDIRIN S[019U0)) poojRUIU() pojeal], SO[(RLIRA

(soa[ormo A1TR0 ‘g WOISIOA ) SUMD)RW TojJe pue dI0Joq sor)sTie)s aarydimsoq 1§ o[qeL,

32



6€°C 62°€9 €70 LL°0 0<°0 67°0 vo 8L°0 ORIN
(soor[oITo dYe[ ‘g WOISION ) SUMD)RTI TojJe Pue 0I0Joq so1ysTie)s oArdimsoq 0] o[qeL,
(#)0A+(#)TA)5°0 ) ) o I ) . )
——=—7— 001 =(Sunjeuw WwIJe 10 9I0J9(]) SLIF UL\ "SE[[OIUS A[Ies ‘g UOISIOA 10]
Suiyoyewr 1o pur o10Ja(q Apreredes dnoid [01)u0d pur JuULWIRAL) O] 10] SO1IS1IRIS Lrewrwins ay) sLe[dsip a[qr) SIY ], :S9I0N
¢98 120¢ 6L SUOLIRAIBSq() JO IoqunN
8¢°0 98°€1- ¢e0 110 L6°0 9o ¢e0 (AN sjudaed jo yey) ueyy BYSIH
L8'¢- 96°L¢ 67°0 070 70 1¢°0 67°0 8¢€°0 syuared Jo YRy Uel) Dm0
uoreonpe syuered o) uostreduio))
elL- Ly 1T- 70 ¢L0 o vL'0 L¥°0 890 SurssTuI 10Tjou [HST
Ge'l- 88°€C- 0¢°0 ro 0¢°0 ¥4°0 0¢°0 o Sursstur 1otyey [HST
18°¢ 08°6¢ €L°G¢ 18°6¢ 8L°0¢ 6021 G0°9¢ Lv'9¢ oyieg
61°L 1ret 9C'81 6201 ¥0°LT 6 ST'61 69711 OO
sjuoaed jo ST
981~ G811~ 870 12900 67°0 6€°0 Ly°0 €60 Suisstur ayey
9Ll G0°6¢- 9¢°0 L0°0 8€°0 L1°0 L2°0 80°0 G'9 uryy 910\
841~ Y091~ 8€°0 AN 17’0 12°0 9¢°0 Lo G'9-G'g usamiay
vo [aty 0<°0 vo o €¢°0 0¢°0 [4av ggordn
ogel juowfojdweun [euoIdoy]
STy ¥6°91- 820 60°0 9€0 910 0€0 01°0 $000Z /S066T
¥6°0- G9°6¢- 9¢€'0 910 0 G0 9€°0 S1'0 SO86T
979~ VeLI- o 8¢°0 Lv'0 €€0 70 Ge0 SOL6T
80'% 2909 090 Lv'0 70 9¢°0 090 6v°0 809 /80961
dururer) [RUOIIRIOA JO 9pPRID(
0v'e 89°8- 70 .20 L0 €0 7’0 8¢°0 pue[sopung Suissijy
0€'¢ L9 €10 00 €10 00 91’0 €00 purlrees
181 clles 120 600 Gge'o Lo [4aqlv 600 BlLiRARY
8¢°0 €70 0€°0 010 0€°0 0T'0 0€°0 010 SIoquI)ILNA -UdpR
9¢°0T~ 84°0T 8¢°0 60°0 020 ¥0'0 6o 900 ojeuje[Rd-pURUIY
907~ 6711 0€°0 010 €¢0 900 6¢°0 60°0 9SSOH
029 9201 6€°0 61°0 8€°0 LT°0 70 [¢q e1[RdISOA -OUT Y YITON
L0°C 1wy 01°0 10°0 600 10°0 11°0 10°0 ooy
€67~ 9€°0 [4S ¢1o 0€°0 01°0 0€0 01°0 Luoxeg 1omo]

33



YL
@'l
c0'l

S
¥e'L
87'€

687~
16°L
0s1-
90~
(40

9L'C
¥l
1¢°¢-
81°0-
1¢°€-
LLT
0ce-
6%°0-
[4aa!
9’1

V-
LE°C
Ly0-
'€
e
Ge0-
(4
cr0-
o

ve'e

0¢'81-
L9°¢
0¢'L-

€9°C
€8T
G8°€l

16°¢
Le°LC
1L°ve
981~
9876~

0T'8
6L°C
8G'TT-
8¢°0-
G998
1€°6-
00°8¢-
06°4-
788
8L°0T

€6°¢1-
€4ve-
19°0
¥0'€
€1°6¢
68°L
98°¢€C
66°9¢
66°G4-

G8'¢e-

Lo
9¢'0
LE°0
00°0
1€°0
¢ro
020

8¢°0
¥€0
870
4
€e0

10
¥€0
gc0
61°0
0¥°0
6€°0
Y10
[qatl
0€°0
170

€LT
70
[qa)
4]
670
910
vee
170
170

100
L0°0
910
00°0
11°0
100
¥0°0

810
¥Io
¥e0
0
cro

¢0'0
€10
L0°0
¥0°0
020
81°0
00
¢0'0
010
020

06°8T
.20
S0°0
[4a)
6€°0
€00
19°91T
6170
120

900

0c0
zqY
6€°0
00°0
0€0
S1°0
10

ge0
920
[qat
910
0

¢ro
€€°0
6¢°0
61°0
9¢°0
0r°0
jStall)
¥co
9¢°0
LE°0

[4theé
060
120
[4a0)
€0
o
LE°C
0¢°0
0¢°0

Geo

¥0°0
90°0
61°0
0070
01°0
00
¢0'0

¥1I°o
L0°0
[44ql)
0€°0
920

100
€10
60°0
¥0°0
SN0
120
L0°0
900
L0°0
LT°0

80°61
G0
S0°0
[qa)
Gc'0
10°0
¢6'GT
€40
Lv'0

1o
9¢°0
LE0
0070
ce0
91°0
[4q

L€°0
LE°0
L0
[qat
€e0

91’0
€0
¥ 0
61°0
6€°0
6€°0
[AN0)
[4a)
0€°0
170

€41
G0
[4a)
€70
6¥°0
91'0
1L°¢
170
170

9¢'0

100
L0°0
910
0070
11°0
00
600

910
910
€€0
[44ql)
[4N0)

¢00
¥1°0
9070
¥0°0
61°0
61°0
100
G0°0
010
12°0

08'8T
8¢°0
G0°0
€¢0
8¢°0
c00
€491
610
12°0

dyeulje[eJ-puepUIYY
9ssoy
e1[RYd)SOAN -oUTYY] YIION
TOUIAIE
Auoxeg Iomo
Smqurey
U1)S[0H-S1MS9[Ig
Sururel) [eUOIYLO0A JO puUR[sOpUN
9z1S w1y SulssI\
soofodwa 210w pue )00z
seaforduws ()00Z-00T
soofodwo )01-01
soodordwe ()] mofoq
dryseoryuaadde Jo oz1s wLIr g
Sururery
[RUOT)ED0A JO 103908 [RUOIYRANIO()
WO
[BIIPOIN
are))
JuoupdeuURW /90J()
saleg
Juroje))
UOTIONIISUOD (IOLID)UI)
SOTUOIPIOH
Tossoooxd /1eonpoid [ejey
Juowgos uo1yednido [RUOTYEIOA
JUOUIUTE} )R 99180 [RUOIRIOA e 98y
opRI3 [00YDs JUISST]A
0°6-¢'¢
V'e-€
6CC
61-1
9peI3 [007DS [[RISA()
(1s0][eWS) 90180p [0OYDS Je 93y
OJIoY I[N
SSIYosqRNIPSS0A /-1dne
00130p [00TYs JO odAT,
punoIdyory uoIyRISIN

34



(z)oa+(x)n)g 0

Oz _1z

00T =(Suryoyent 199 10 910J0() SBIF URD\ 'SII[OIUD 9e[ ‘g TOTSIDA 10]
Surgojewr 1o3ye pue o10Joq Apejeredos dnoid (010D pue JULUINEDI) O} I0] SOTISTIR)s Areuruins o) sAe[dsIp o[qe) STYT, :S9j0N

9¢"1-

LL°0-

8V'¢-
L8°€¢
c0'€
19'9-

ve'e
8¢'C
182"
[
96°¢C

09°1-
€6'1-

170
00

8-
LE°0-
¥9°€
91'¢c
¥6°G-
80°0
LC°6-

8LV1-

86°6¢-

08¢¢-

[daés
¥6'LT-
08¢
08°L

80797~
0y 1e-
08°9¢
6L7Y

1¢'T

(A
ceel-
LO0°LT
G8'81-

€4el-
11°6-
8¢"GE
0TI~

Yoy
17¢-
G6°0¢

86°€T
8¢°0
870
o

0¢0
Ly°0
68°€C
LL'TC

870
0%°0
8€°0
o

[4 30
€0
w0
670

€0
¥1I°0
¥€0
170

80LT

0Tt

el

0€0

L€°6C
600
490
920

L0
€e0
80°8¢
LE°0C

9¢°0
61°0
LT°0
8¢°0

cro
¥ 0
9¢'0
8¢°0

¥c0
¢00
¥1I°0
020

1911
LE°0
870
0v°0

910
0<0
98°0¢
L6°LT

870
170
170
170

8¢°0
¥°0
970
(4]

97’0
€10
Ggeo
0€0

6CV S

61T

PAS

8¢'T

veee
91’0
¥9°0
0z'0

040
0<0
8€"81
<01

9¢€°0
12°0
12°0
1¢°0

810
6¢°0
0€°0
€¢0

0€0
00
S1°0
010

Sl
0€0
Ly'0
€70

0S¢0
810
¢9'Ce
¥6°0¢

67°0
6€°0
LE°0
70

ce0
€70
0
6770

€0
11°0
€0
8¢°0

18

1T

€e'l

L0

G0'6¢
01°0
190
€0

8¥°0
ge0
8€°9¢
8¢°6T

L€°0
61°0
91’0
8¢°0

170
€¢0
9¢°0
0¥°0

¢c0
10°0
¥1°0
LT°0

SUOTJRATOS(() JO IoquulN
ururely [RUOTYEHOA IojJe sIRIA
G ¢ sadueyd juowdes (ol jo rdpquiny
Jururer) [RUOIIRIOA 107
-Je sa1eok ¢ g sedueyd ol Jo wquny
3duturea) [RuOIIRIOA
IoyJe siead ¢'¢ pafojdwoun syjUOTN
Sururer) [euoryes
-0A I99Je sIeoA ¢'¢ podojdure syjuOTN
syuored Jo pey) uey) IOYSTH
squored Jo jey) se oureg
syuared JO et} UeT) oMo
uoreonpo sjusaed 03 uosuredwo))
duisstur Ioyjouwt [HST
Suisstut 1YYy [HS]
1oye ]
IOI0IN
squoaed Jo THST
Surssiy
G'9 ety 910N
G'9-G'¢ uoomiog
ggordn
ajel juawfojduwoun [RUOISOY
S000¢ /50661
S0861
S0L61
$09 /50461
3ururer) [eUOIIRIOA JO 9PRID(]
puesepung SuIssIy
puelreeg
eLIRARY
BI1oquIo) jIONAN -UOpRE



Table 11: Marginal effects of propensity score estimation for version 1

(1) @)
Version 1, control Version 1, control
group 1 group 2
Gender 0.703%** 2.968%**
(3.60) (2.63)
Migration background -0.0790 0.254
(-0.61) (1.21)
Haupt-/ Volksschulabschluss -3.685%** -6.650%**
(-2.96) (-2.67)
Age at school degree -0.0487** -0.0814***
(-2.44) (-2.81)
Age at school degree (quadr.) 0.141* 0.364**
(1.74) (2.18)
Overall school grade
1-1.9 0.466 0.357
(1.53) (0.45)
3-3.4 -0.114 0.173
(-1.01) (0.84)
3.5-5.0 -0.256 -0.471
(-1.14) (-1.14)
Missing school grade 0.0193 0.420
(0.13) (1.53)
Repeated a school year -0.0266 0.0466
(-0.26) (0.30)
Decade of vocational training
1950s/ 60s 0.492%** 0.704**
(3.01) (2.38)
1980s -0.206 -0.478%*
(-1.62) (-2.42)
1990s/ 2000s -0.291* -0.398*
(-1.87) (-1.66)
Age at vocational degree -0.0657** -0.0638
attainment (-2.27) (-1.41)
Segment of vocational training
Metal producer/ processor 0.533 -0.958
(1.07) (-1.25)
Electronics -4.350 -1.183%**
(-0.01) (-3.59)
Construction/interior construction -4.281 -5.269
(-0.02) (-0.03)
Catering 0.0462 -1.218%*
(0.15) (-2.39)
Sales -0.224 -1.448%%*
(-1.00) (-2.78)
Care -0.141 -1.195%*
(-0.47) (-2.12)
Medical -0.209 -0.979*
(-0.89) (-1.91)
Other -0.334 -1.976%*
(-0.95) (-2.21)
Missing occupational segment -4.132 -0.756
(-0.01) (-1.36)
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Size of vocational training firm
below 10 employees

10-100 employees

2000 and more employees
Missing vocational training
firm size

Bundesland of vocational training
Schleswig-Holstein
Hamburg

Lower Saxony

Bremen

Hesse
Rhineland-Palatinate
Baden-Wuerttemberg
Bavaria

Saarland

Missing Bundesland

Regional unemployment rate
between 2.5-6.5

more than 6.5
missing

ISEI of parents
ISEI of mother

ISET of father
Missing ISEI father
Missing ISEI mother

Comparison to parents’ highest education
Lower than that of parents

Higher than that of parents

o.Haupt-/ Volksschulabschluss x Schleswig-Holstein

-0.298**
(-2.28)
-0.187*
(-1.70)
0.0417
(0.31)
0.132
(0.86)

0.0742
(0.27)
-0.0283
(-0.10)
-0.0635
(-0.37)
-0.161
(-0.31)
-0.0472
(-0.24)
-0.244
(-0.88)
-0.0238
(-0.14)
-0.210
(-1.17)
0.164
(0.41)
-0.0899
(-0.39)

0.00348
(0.02)
-0.0716
(-0.35)
0.0249
(0.14)

-0.00414
(-0.85)
0.00953%*
(2.54)
0.355*
(1.75)
-0.376%
(-1.83)

0.191%*
(2.00)
-0.0387
(:0.29)

-0.325
(-1.62)
-0.102
(-0.59)
0.251
(1.28)
0.590%*
(2.20)

0.256
(0.53)
0.374
(0.77)
0.210
(0.77)
0.532
(0.66)
0.197
(0.60)
-0.145
(-0.35)
-0.188
(-0.74)
-0.481%
(-1.65)
0.437
(0.49)
-0.0360
(-0.09)

0.293
(0.93)
0.194
(0.55)
0.231
(0.77)

0.00818
(0.47)
0.061 1%
(3.45)
2,357
(2.63)
-0.144
(-0.18)

0.0977
(0.68)
-0.0244
(-0.11)

Interaction between school type and Bundesland of vocational training

Haupt-/ Volksschulabschluss x Hamburg

37

0.563
(0.92)

-0.0894
(-0.10)



Haupt-/ Volksschulabschluss x Lower Saxony
o.Haupt-/ Volksschulabschluss x Bremen

Haupt-/ Volksschulabschluss x Hesse

Haupt-/ Volksschulabschluss x Rhineland-Palatinate
Haupt-/ Volksschulabschluss x Baden-Wuerttemberg
Haupt-/ Volksschulabschluss x Bavaria

Haupt-/ Volksschulabschluss x Saarland

Haupt-/ Volksschulabschluss x Missing Bundesland

0.176
(0.36)

0.288
(0.56)
0.944*
(1.93)
0.690*
(1.82)
0.357
(0.86)
0.491
(0.76)
0.750%*
(2.20)

Interaction between occupation segment and gender

Metal producer/ processor x male
Electronics x male

Construction /interior construction x male
Catering x male

Sales x male

Care x male

Medical x male

Other x male

Missing occupational segment x male

Interaction school type and grade
1-1.9 x Haupt-/Volksschulabschluss

3-3.4 x Haupt-/Volksschulabschluss
3.5-5.0 x Haupt-/Volksschulabschluss
Missing school grade x Haupt-/Volksschulabschluss

Interaction gender parents’ ISEI
Male x ISEI of mother

Male x ISEI of father
Male x Missing ISEI father
Male x Missing ISEI mother

Constant

0.572
(-1.08)
4.455
(0.01)
4.586
(0.02)
-0.693
(-1.20)
0.105
(0.36)

1.199%*

(2.26)
0.0389
(0.07)
0.514

(1.31)
4.456

(0.01)

0.0557
(0.08)

-0.0214
(-0.03)

-0.465
(-0.57)
0.624
(0.84)
0.968*
(1.78)
0.664
(1.13)
0.151
(0.13)
0.707
(1.29)

-0.405
(-0.49)

4.502
(0.03)
-0.773
(-0.93)
1.387%%
(2.15)

1.139
(1.20)

0.633
(0.58)
1.063%*
(-2.27)
0.459
(0.66)
-0.878%*
(-1.99)

-0.0152
(-0.79)
-0.0549%#%
(-2.91)
2,257
(-2.42)
-0.461
(-0.54)
-0.122
(-0.08)
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1.0 -739.6 -417.3

1 -570.2 -287.8
chi2 338.8 259.1
Observations 5686 888

Marginal effects of propensity score estimation; ¢ statistics in parentheses
*p <0.1, ¥* p < 0.05, ¥** p < 0.01
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Table 12: Marginal effects of propensity score estimation for version 2

(1)
Version 2, early en-
rollees

2
Version 2, late en-
rollees

Gender

Migration background
Haupt-/ Volksschulabschluss
Age at school degree

Overall school grade
1-1.9

3-34

3.5-5.0

Missing school grade
0.Moved region for vocational
training

Age at vocational degree
attainment

Segment of vocational training

Metal producer/ processor

Electronics

Construction/interior construction

Catering
Sales
Care
Medical
Other

Missing occupational segment

Size of vocational training firm

below 10 employees
10-100 employees

2000 and more employees

Missing vocational training firm size

1.031%%%
(4.52)
0.103
(0.57)
~1.959%%*
(-7.43)
-0.0988%%*
(-2.80)

1.066*
(1.86)
-0.773%
(-1.92)
-4.983
(-0.01)
-0.0175
(-0.06)

-0.0373
(-0.96)

0.0865
(0.39)
0.340
(1.49)
0.561%*
(2.25)
0.217
(0.58)
-0.331
(-1.42)
0.304
(0.81)
-0.804
(-1.56)
0.261
(1.21)
0.229
(0.51)

-0.195
(-1.03)
-0.0877
(-0.54)
-0.0192
(-0.10)
0.354
(1.54)

0.73 1
(5.21)
-0.245
(-1.34)
-0.576%%*
(-4.14)
-0.00586
(-0.30)

0.391
(1.13)
-0.112
(-0.83)
-0.111
(-0.44)
-0.0710
(-0.38)

-0.0372
(-1.10)

-0.233
(-1.29)
-0.332
(-1.55)
-0.269
(-1.04)
-0.577
(-1.55)
-0.105
(-0.61)
0.0450
(0.14)
0.00796
(0.03)
-0.187
(-0.98)
-0.180
(-0.49)

-0.284*
(-1.76)
-0.242%
(-1.75)
0.0881

(0.53)

-0.0148
(-0.08)



Bundesland of vocational training
Schleswig-Holstein

Hamburg

Lower Saxony
Bremen

Hesse
Rhineland-Palatinate
Baden-Wuerttemberg
Bavaria

Saarland

Missing Bundesland

Decade of vocational training
1950s/ 60s

1980s

1990s/ 2000s

-0.495
(-0.93)
0.516
(1.60)
-0.143
(-0.60)
0.120
(0.20)
-0.0281
(-0.11)
0.463
(1.63)
-0.257
(-1.07)
-0.572%*
(-2.04)
0.757*
(1.79)
-0.0275
(-0.07)

0.0876
(0.29)

-4.357
(-0.02)
0.777
(-1.58)

Interaction between school grade and vocational decade

0.1-1.9 x 1950s/ 60s

0.1-1.9 x 1980s

3-3.4 x 1950s/ 60s

0.3-3.4 x 1980s

3.5-5.0 x 1950s/ 60s

0.3.5-5.0 x 1980s

Missing school grade x 1950s/60s
Missing school grade x 1980s
0.1-1.9 x 1990s/ 2000s

0.3-3.4 x 1990s/ 2000s

0.3.5-5.0 x 1990s/ 2000s

Missing school grade x 1990s/2000s

Regional unemployment rate
between 2.5-6.5

41

1.030%*
(2.29)

4588
(0.01)

-0.0743
(-0.14)
4.381
(0.02)

0.717
(1.36)

-0.211
(-0.79)

0.229
(0.79)
-0.264
(-0.70)
-0.0645
(-0.32)

0.0466
(0.21)
-0.738*
(-1.73)
0.330%
(1.81)
0.00392
(0.02)
-0.225
(-0.50)
-0.103
(-0.39)

0.355%
(1.78)
-0.200
(-1.29)
-0.268
(-1.36)

0.180
(0.81)



more than 6.5 -0.691%* 0.409*

(-2.07) (1.65)
missing -0.489 0.515%*
(-1.64) (2.37)
ISEI of parents
ISEI of mother -0.00805 0.000378
(-0.99) (0.07)
ISEI of father 0.0120%* 0.00395
(2.15) (0.86)
Missing ISEI father 0.293 0.136
(0.90) (0.56)
Missing ISEI mother -0.284 -0.353
(-0.85) (-1.47)
Comparison to parents’ highest education
Lower than that of parents 0.494* 0.0426
(1.88) (0.35)
Higher than that of parents -3.774 -0.176
(-0.02) (-1.01)
0.Missing difference to
parental education
Lower than that of parents x Male -0.225
(-0.75)
Higher than that of parents x Male 3.834
(0.02)
0.Missing difference to - -
parental education x Male
Months employed - -0.00882**
3.5 years after finishing vocational training (-2.11)
Months unemployed during -0.0586
the 3.5 years after finishing vocational training (-1.57)
Number of job changes -0.117
3.5 years after finishing vocational training (-1.47)
Number of job segment changes -0.0341
3.5 years after finishing vocational (-0.30)
Constant -0.0957 -1.010
(-0.10) (-1.29)
1.0 -407.6 -426.4
11 -271.7 -350.1
chi2 271.9 152.6
Observations 5100 5511

Marginal effects of the propensity score estimation.; ¢ statistics in parentheses
(d) for discrete change of dummy variable from 0 to 1
*p< 0.1, ¥* p< 0.05, ¥** p< 0.01
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Figure 7: ATT for the probability of being employed

(a) Version 1 (b) Version 2
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Notes: This figure displays the ATT for the employment probability measured in percentage point differences
for both version 1 and 2. I use a six month time window. The ATT is calculated using propensity score
adjusted regression based on nearest neighbor matching. The standard errors are clustered at the Bundesland
and vocational decade level. The dashed lines indicate the 95 percent confidence interval.

Control Group 1

Figure 8: ATT for labor market experience

(a) Version 1 (b) Version 2
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Notes: This figure displays the ATT on labor market experience in months for both version 1 and 2. T use a
six month time window. The ATT is calculated using propensity score-adjusted regressions based on nearest
neighbor matching. The standard errors are clustered at the Bundesland and vocational decade level The gray
lines indicate the 95 percent confidence interval.
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Figure 9: ATT for tenure

(a) Version 1
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(b) Version 2
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Notes: This figure displays the ATT on tenure in months for both version 1 and 2. I use a six month time
window. The ATT is calculated using propensity score-adjusted regressions based on nearest neighbor matching.
The standard errors are clustered at the Bundesland and vocational decade level The gray lines indicate the 95

percent confidence interval.

Figure 10: ATT for the

(a) Version 1
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(b) Version 2
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Notes: This figure displays the ATT for the number of job changes for both version 1 and 2. T use a six month time
window. The ATT is calculated using propensity score-adjusted regressions based on nearest neighbor matching.
The standard errors are clustered at the Bundesland and vocational decade level The gray lines indicate the 95

percent confidence interval.
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Figure 11: ATT for the probability of full-time employment

(a) Version 1
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Notes: This figure displays the ATT for the probability of being employed full-time for both version 1 and 2. T use
a six month time window. The ATT is calculated using propensity score-adjusted regressions based on nearest
neighbor matching. The standard errors are clustered at the Bundesland and vocational decade level. The gray

lines indicate the 95 percent confidence interval.

Figure 12: ATT for the job prestige (MPS)

(a) Version 1
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Notes: This figure displays the ATT for job quality measured by MPS for version 1 and 2. The ATT is calculated
using propensity score-adjusted regressions based on nearest neighbor matching. The standard errors are clustered
at the Bundesland and vocational decade level. T use a six month time window. The dashed lines indicate the 95

percent confidence interval.



ATT: Monthly earnings (in Euro)
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Figure 13: Average treatment effect on monthly earnings

(a) Version 1

(b) Version 2
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Notes: This figure displays the ATT for monthly earnings for version 1 and 2. I use a six month time window.
The ATT is calculated using nearest neighbor matching and linear regressions. The standard errors are clustered
at the Bundesland and vocational decade level. The dashed lines indicate the 95 percent confidence interval. The
Euros are deflated to 2015.
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Figure 14: Average treatment effect on cumulative earnings

(a) Version 1

(b) Version 2
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Notes: This figure displays the ATT for cumulative earnings for version 1 and 2. T use a six month time window.
The ATT is calculated using nearest neighbor matching and linear regressions. The standard errors are clustered
at the Bundesland and vocational decade level. The dashed lines indicate the 95 percent confidence interval.
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